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Free-Floating Thrombi in the Right Heart
Diagnosis, Management, and Prognostic Indexes in 38 Consecutive Patients

Ludovic Chartier, MD; Jébme Bea, MD; Maxence Delomez, MD; Philippe Asseman, MD;
Jean-Paul Beregi, MD; Jean-Jacques Bauchart, MD; Henri Warembourg, MD; Claude Théry, MD

Background—Floating right heart thrombi (FRHTS) are a rare phenomenon, encountered almost exclusively in patients
with suspected or proven pulmonary embolism and diagnosed by transthoracic echocardiography. Their managemen
remains controversial.

Methods and Results—We report on a series of 38 consecutive patients encountered over the past 12 years. Thirty-two
patients were in NYHA class 1V, 20 in cardiogenic shock. Echocardiography usually demonstrated signs of cor
pulmonale: right ventricular overload (91.7% of the population), paradoxical interventricular septal motion (75%), and
pulmonary hypertension (86.1%). The thrombus was typically wormlike (36 of 38 patients). It extended from the left
atrium through a patent foramen ovale in 4 patients. Pulmonary embolism was confirmed in all but 1. Mortality was high
(17 of 38 patients) irrespective of the therapeutic option chosen: surgery (8 of 17), thrombolytics (2 of 9), heparin (5
of 8), or interventional percutaneous techniques (2 of 4). The in-hospital mortality rate was significantly linked with the
occurrence of cardiac arrest. Conversely, the outcome after discharge was usually good, because 18 of 21 patients wer
still alive 47.2 months later (range, 1 to 70 months).

Conclusions—Severe pulmonary embolism was the rule in our series of FRHTS (mortality rate, 44.7%). The choice of
therapy had no effect on mortality. Emergency surgery is usually advocated. However, thrombolysis is a faster, readily
available treatment and seems promising either as the only treatment or as a bridge to surgery. In patients with
contraindications to surgery or lytic therapy, interventional techniques may be propéSéadulation.
1999;99:2779-2783.)
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loating right heart thrombi (FRHTS) are uncommon but our intensive care unit for suspected or confirmed pulmonary
probably underdiagnosed in patients with pulmonary embolism. We identified 38 patients with FRHTS, dlagnos_ed by
embolismt Previous studies suggest that they occur in 7% to transthoracic (TTE) or transesophageal (TEE) echography in most

0 : 3 . patients (n=35) and during surgical pulmonary embolectomy, an-
18% of patients:> FRHTS are in transftirom the legs to the giography, or autopsy in the remaining 3. FRHTS were defined as

pulmonary arteries and thus are a form of venous thrombo- 1,ohjle masses, moving freely inside the right heart, and not attached
embolic disease.They can embolize at any momerdnd to an intracardiac structure. Masses such as vegetations, primary or
thus require emergency treatment, especially in view of their metastatic tumors, embryological remnants, or thrombi attached to
documented high%40%) mortality ratet. However, reported the wall of the right atrium or right ventricle or to an intracardiac
series are small, and because the only meta-analysis involveog‘fvri]Ce \)\’IV:;e ’Zﬁ%‘:&i‘g Tr‘]"’(t’r']‘;im‘;rr‘;ggf‘r'] ;”da'?gglp'ircﬁgsﬁgg:digga
a heterogengous group of patients, the most appmpnatesu%c)(/)stal vigws with a Vingmped with a’3.g-MHz transthorécic
therapy remamg unclear.We repor_t on .our own eXpe”enc_:e_ transducer or a 5-MHz transesophageal transducer in the intensive
of 38 consecutive cases of mobile right heart thrombi in care unit.

patients with suspected or proven pulmonary embolism.

Immobile thrombi that develop in sitté favored by blood Statistical Analysis

stagnation in patients with cardiomyopathies or with foreign The following variables were analyzed: age, sex, previous venous
bodies, have a generally good prognosis when treated withthromboembolism, predisposing factors for thromboembolism,

heparif and were not included in this study. symptoms (chest pain, syncope or faintness, dyspnea), art_erial
hypotension<100 mm Hg if not caused by hypovolemia or sepsis,
Methods paradoxical embolism, shock (hypotension as defined above with
cold and clammy extremities and urine outpt80 mL/h), cardiac
Patient Population arrest with need for cardiopulmonary resuscitation, in-hospital mor-

This is a retrospective, monocentric, consecutive study, over the tality, first-day mortality, ECG signs, arterial gas analysis, TTE or
period from January 1986 to January 1998, of patients admitted to TEE findings (end-diastolic right ventricular diameter, paradoxical
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ventricular septal motion, pulmonary artery systolic pressure deter- TABLE 1. Clinical Characteristics
mined from the velocity of tricuspid regurgitation, location and — —
shape of the thrombi, patent foramen ovale), diagnosis of phlebitis Clinical Characteristics n (%)
(by venography or B-mode and Doppler ultrasonography), diagnosis No. of patients 38

of pulmonary embolism, and treatment. Then we tried to identify

factors that predicted in-hospital mortality among age, sex, NYHA Prewlous t.hromboembollsm . 9(23.7)
class IV dyspnea, shock, cardiac arrest, severe hypoxemia (arterial Predisposing factors for venous thromboembolism 28 (73.7)
oxygen pressure<65 mm Hg or oxygen saturatiorz90%), and Symptoms
treatment. Analysis was performed in univariate form vyititesting Chest pai 8 (211
because of the size of the population. Statistical significance was est pain @1.1)
defined as?<0.05. Syncope or faintness 14 (36.8)
NYHA class IV dyspnea 32(84.2)
Treatment . . No symptoms 1(2.6)
Treatment was not standardized, and the choice of therapy was based » )
on the judgment of the attending physicians. When a patient received Clinical presentation
a second treatment after the first one was unsuccessful, we consid- Blood pressure <100 mm Hg 21(55.3)
erfad 'the first one in our analysi_s, according to the_ intention-to-treat Paradoxical embolism 4(105)
principle. Four options were discussed: (1) surgical embolectomy
during cardiopulmonary bypass; (2) intravenous thrombolysis with Shock 20 (52.6)
recombinant tissue plasminogen activator (rtPA; the choice of the Cardiac arrest 18 (47.4)
dosing regimen was based on the judgment of the physicians Before treatment 6(15.8
involved, ranging from 60 to 100 mg over a period of 2 hours); ) (158)
(3) intravenous heparin alone, with the dose adjusted to keep the During treatment 9(23.7)
activated partial thromboplastin time at 2 to 3 times normal; and After treatment 3(7.9)
(4) interventional techniques. The interventional procedure has hneni .
already been described by our instifftlend was performed when lr? hospital mortéhty 17447)
surgery and thrombolytics were initially contraindicated because of First-day mortality 8(21.1)

the age of the patient or the presence of coexisting disease. Briefly,
the thrombus was trapped in a basket device (Cook, Inc), advanced
to the right atrium via the femoral approach, and then withdrawn into Who underwent venography or ultrasonography. Pulmonary
the inferior vena cava; subsequently, a caval filter (LGM) was placed embolism was confirmed in all cases but 1 (34 of 35) when a
above the entrapped thrombus via the jugular vein. The basket wasdjagnostic procedure could be performed (Table 3).

then removed, leaving the thrombus below the filter. After a period
of intravenous heparin therapy, all patients were discharged on oral

anticoagulation, adjusted to maintain an international normalized Treatment . -

ratio between 2 and 3 times control. Seventeen patients underwent emergency surgery as initial
therapy (Figure 1), and 9 of them were discharged well. Nine

Follow-Up patients received lytic drugs as initial therapy, and 7 survived

The survival rate of the population was established on January 1998 (1 had successful surgical intervention after failed
by phone contact with the patients or their physicians. Causes of thrombolysis). Of the 8 patients initially treated by heparin

death were based on autopsy reports when available or on thegione 3 died soon after treatment, 2 subsequently received
judgment of the physician involved in each case.

Results TABLE 2. Complementary Investigations
Clinical Findings Complementary Investigations n (%)
Among patients admitted to our department for suspected gcg 38 (100)
pulmonary embolism from January 1986 to January 1998, 38  tachycardia >100 bpm 29 (76.3)
patients (19 men and 19 women) were found to have an 5,0, 17 44.7)
FRHT. Ten FRHTS were diagnosed in the period from 1986 ) '
Right bundle-branch block 15(39.5
to 1991 and 28 from 1992 to 1997. The prevalence of FRHTS ng Iun e-branch bloc 3( o )
among proven pulmonary embolisms in our institute from °_rma (7.9)
1992 to 1997 was 28 of 341 (8.2%); data are lacking before Arterial gas 27 (1)
1992. The mean age-SD) was 64.6+12.2 years (range, 34 Severe hypoxemia (P 0, <65 mm Hg or o, saturation <90%) 21 (77.8)
to 86 years). Clinical data are summarized in Table 1; the TTE* 36(94.7)
mode of presentation was in most cases suggestive of severe End-diastolic right ventricular diameter >30 mm 33(91.7)
pulmonary embolism, because a cardiac arrest occurred in  paradoxical septal motion 27 (75.0)
half of .the. population and. was fatal in all cases but 1, despite  gyctojic puimonary arterial pressure 31 (86.1)
resuscitation, thrombolysis, or surgery. Pulmonary artery thrombus 4011.)
Imaging Data TEE? 11289
Echocardiography usually demonstrated acute cor pulmonale Patent foramen ovale 6 (54.5)
(Table 2). The thrombus was serpentine in 36 patients and Pulmonary artery thrombus 5(45.5)
spherical in 2; it was located in the right atrium in 30 patients,  Thrombus entrapped on the foramen ovale 4(36.4)

in the right ventricle in 6, and in both chambers in 2. Deep  *Number of patients who underwent these investigations is <38 because of
venous thrombosis was found in 28 of 31 patients (90.3%) unknown data.
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TABLE 3. Diagnosis of Pulmonary Embolism TABLE 4. Mortality According to Therapeutic Management
Investigations n=35 Treatment No. of Treated Patients No. of Deaths (%)
Surgery* 9 Surgery 17 8(47.1)
High-probability lung scan 7 Thrombolysis 9 2(22.2)
Angiography 6 Heparin 8 5(62.5)
CT scan 6 Interventional techniques 4 2 (50.0)
TTE* 3 All treatments 38 17 (44.7)
TEE* 2
Autopsy* 1 at 73 years, and the last 1 because of dementia at 59 years; these
Pulmonary embolism 34 conditions existed before the occurrence of FRHTS.

*Diagnosis was based on presence of thrombus in the pulmonary arteries.
Emergency did not allow additional investigations. Discussion

Free-floating right heart thrombi are a rare phenomenon,
lytic drugs because of hemodynamic deterioration and died, 9énerally diagnosed when echocardiography is performed in
and 3 were discharged well. A percutaneous interventional patients ‘_N'th suspecteq or proven pulmonary emp()l'sm’ and
procedure was performed in 4 cases because of relativehave a dismal prognosis, as documented by previous reports

L . . . of small series of patients. This study underlines the impor-
contraindications to lytics or surgery. This was successful in . ST .
S e - tance of echocardiography as a key examination in this
1 patient; in a second, it failed, and rescue thrombolysis was

iated with a f bl i “in the last 2 patients. th setting. It is a simple, noninvasive, painless investigation that
associated with a favorab'e outcome, In the 1ast = patients, he;q widely available and that can be performed at the bedside
thrombus was entrapped in the basket, but intractable right

) in an intensive care unit. FRHTS are mostly wormbkas
heart failure occurred afterward.

. . confirmed by our series, arising from the lower-limb veins.
Thus, the therapeutic management changed in a number ofgymetimes their shape is spherical or grapelikeevere

cases. As explained in the Methods section, we considered inpulmonary embolism usually coexists with FRHT Serial

our outcome analysis the first treatment administered. Table 4echocardiographic examinations are useful when the clinical

displays mortality rates according to the therapeutic option. status deteriorates because they may demonstrate thrombus
] that was not detected on the initial examination. This was the

Prognostic Factors case in 2 patients in the present series in whom an FRHT that

Prognostic factors are summarized in Table 5. Only severe yas not present at the first examination was detected on a

hypoxemia and the occurrence of cardiac arrest were signif- second examination performed by the same operator.

icantly related to in-hospital mortality. Sometimes, the differential diagnosis of an FRHT may be
difficult. Other diagnoses, for instance, congenital structures
Follow-Up such as a Chiari netwofR,persistent eustachian or thebesian

Follow-up was obtained for all patients at a mean delay of valves, or atrial septal aneurysms, or acquired conditions such
47.2+37.7 months (range, 1 to 70 months). Of the 21 patients as intracardiac tumotr device$t and vegetations need to
who were discharged alive, 3 died during follow-up: 1 because be considered2 Any doubt should lead to the performance
of a metastatic tumor at 46 years, 1 secondary to a severe strokef TEE, which is a rapid, saf& semi-invasive, bedside

L L T T e e T LT T

Figure 1. Huge mobile thrombus
removed from right heart chambers at
surgery under full cardiopulmonary
bypass.
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TABLE 5. Prognosis Factors According to Mortality on. However, the place of surgery for severe pulmonary embo-
lism with or without concomitant FRHT is discussed in the
literaturel” Thus, thrombolysis may be advocated first-211t

Characteristics No. of Patients (%) No. of Deaths (%) P

Male 19(500) S@4r.7) 099 may favorably affect the clinical outcome of patients with acute
Age =65y 22(57.9) 11(50.0 0.89 massive pulmonary embolism, even without hemodynamic
NYHA class IV dyspnea 32(84.2) 15 (46.9) 0.94 compromise? Its theoretical advantages are numerdes it
Shock 20 (52.6) 12(60.0) 0.25 accelerates thrombus lysis and pulmonary reperfusion, reduces
Cardiac arrest 18 (47.4) 17 (94.4) <0.001 pulmonary hypertension, and because of right ventricle—left
Severe hypoxemia 21 (55.3) 15 (71.4) <0.001 ventricle interdependenéejmproved right ventricular function
Surgery 17 (44.7) 8.(47.1) 0.76 helps to incrfaase 'both right and left ventricle output and to
Thrombolysis 9(23.7) 2(222) 0.48 reverse cardlc_)genlc shock. Moreover, thromb(_)ly5|s may dis-

) solve the clot in 3 locations at the same tifa¢he intracardiac
Heparin 8(21.1) 5 (62.5) 0.71 .

) . thrombus, the pulmonary embolus, and the venous thrombosis.

Interventional techniques 4 (10.5) 2 (50.0) 0.99

Finally, it is a simple, rapid, widely applicable treatment, and it
can be administered at the bedside. Lytic therapy was efficient in

investigation. Moreover, TEE may allow direct diagnosis of / Of 9 patients in our series. We think it may be possible to
pulmonary embolism when it displays a thrombus in the improve the survival rate by adequate management. First,
pulmonary arteries and it may visualize a patent foramen monitoring by TTB2¢is useful during thrombolytic administra-
ovales and sometimes a thrombus entrapped in it. We tiontoassess the outcome of the thrombus and the right ventricle

observed these findings in 5, 6, and 4 patients, respectivelny”Ction’ because the clot could embolize to the lungs at any
(Figure 2). moment; transesophageal examina&liéhis rarely mandatory.

Almost all the patients of our series had a venous throm- Second, these patients are usually unstable, and worsening of
bosis or a pulmonary embolism, which is consistent with their hemodynamic status should be anticipated. We found that
published reportgssHowever, their diagnosis is useful in an the occurrence of a cardiac arrest was significantly linked with
emergency situation only if it modifies the therapeutic strat- mortality. Thus, inotropic support with catecholamine infusion
egy. According to most authotg;6 diagnosis of FRHT by should be prepared immediately after the diagnosis of FRHT and
echography allows immediate treatment, and additional in- administered as soon as blood pressure falls below 100 mm Hg
vestigations (lung scintigraphy, CT scan, pulmonary angiog- or cardiogenic shock is suspected. It may be preferable to admit
raphy) may be performed after treatment. the patients to an intensive care unit, because sudden death is a

FRHTS are an extreme therapeutic emergéicgnd any risk and because mechanical ventilation may be required. Three
delay to treatment could be lethat 21.1% of the patients died  Iytic drugs have been approved by the Food and Drug Admin-
within the first day after admission in our series, as in that of the istration in cases of severe pulmonary embdiisrarokinase,
European Working Groupln-hospital mortality in our seriesis  streptokinase, and rtPA. It seems reasonable to choose rtPA,
consistent with published reports, and there was no significant which allows faster hemodynamic improventérand because
difference between the different therapeutic approaches. Surgi-of its fibrinospecificity® and its short half-life, which do not
cal embolectomy with exploration of the right chambers and the contraindicate surgical embolectomy when hemodynamic status
pulmonary arteries under full cardiopulmonary bypass is the continues to worsen. We used rtPA with an intravenous regimen
classic treatmehtand was effective in 9 of 17 patients operated of 100 mg over 2 hours, as proposed by Goldhéaber.

mED

Image:

Figure 2. Transesophageal view dis-
plays thrombus (arrows) entrapped in
foramen ovale.
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Mortality in the heparin group is up to 62.5% in our series, 8.
more than in other repores?-22Heparin is more an antithrom-
botic than a lytic drug and is inappropriate as the sole
treatment of an impending pulmonary embolfsih may be 9
proposed in stable patients. Our experience with interven-
tional techniques is recent but promising when thrombolysis
and surgery are contraindicated; 2 of 4 treated patients
survived. Finally, the therapeutic strategy changed in 25% of
our patients when hemodynamic status deteriorated or throm-
bus embolization occurred. Thus, these different approaches!:
were not exclusive but rather complementary. 12

Study Limitations 13.
The first limitations of this study are its size and its retro-
spective and nonrandomized nature. Second, therapeutic
management was based on the judgment of the physicians4.
involved in each case and varied according to hemodynamic
status and possible contraindications. Thus, comparison be-
tween the different treatments remains difficult. However,
FRHT is a rare condition, and our study is the largest
single-center experience that we know of; indeed, the largest
multicenter experience published reported on 48 FRREIFS. 16

Conclusions 7
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Our study confirms that thrombi in transit in the right heart are

a severe form of venous thromboembolic disease. In-hospital
mortality is as high as 44.7%. Conversely, prognosis is usually 18
good after discharge, as shown by our follow-up. It justifies
diagnosis and treatment in an emergency. TTE, or TEE in some1o.
cases, is the key investigation in suspected or proven pulmonary
embolism. Additional investigations that do not modify the
treatment strategy can be performed later. Our study shows no,q
significant difference in mortality between the different thera-
peutic approaches. However, while we await randomized trials,
it might be advisable to propose thrombolysis first, which is a
simple, easily available, bedside treatment. Of course, surgery
remains the classic treatment, particularly in cases with contra-
indications to thrombolysis or if thrombolysis is ineffective. 22.
Catheter-device removal may be an attractive alternative in
patients with contraindications to thrombolysis or surgery.
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