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Introduction

The hypereosinophilic syndrome repre-
sents a heterogeneous group of hematologic
disorders characterized by an excessive pro-
duction of eosinophils. A major cause of the
morbidity and mortality associated with this
syndrome is attributable to the cardiac in-
volvement1. Several studies focused on the
echocardiographic evaluation of the cardiac
abnormalities associated with this pathology,
in particular eosinophilic infiltration and en-
domyocardial fibrosis2-8. Congestive heart
failure may result from endomyocardial fi-
brosis9-11 and from valve alterations, both
secondary to eosinophilic infiltration12. In
this syndrome the occurrence of thromboem-
bolic episodes is frequent13. In this report, we
present the echocardiographic findings of a
patient with a hypereosinophilic syndrome
showing an “in plus” image in the left ven-
tricular (LV) internal chamber which was
suggestive of thrombus formation.

Case report

A 37-year-old male was referred to our
echocardiographic laboratory from the Di-

vision of Hematology where a diagnosis of
hypereosinophilic syndrome had been
made. The patient referred both effort and
resting dyspnea during the last month.
Hematological evaluation showed: white
blood cell count 23 000/mm3 (neutrophils
27%, eosinophils 58%), hemoglobin 12.3
g/dl, mean corpuscular volume 86 fl,
platelets 54 000/mm3. Bone marrow cytol-
ogy showed eosinophilic dysplasia (ring
eosinophils) with signs of dysgranulo-
poiesis.

At the time of our observation, the pa-
tient’s hemodynamic status was normal,
with a blood pressure of 110/85 mmHg.
His heart rate was 88 b/min. Cardiac objec-
tive examination revealed a cardiac area
within the normal limits, an apical grade II-
III/IV systolic murmur and a basal protodi-
astolic murmur. ECG signs of LV hypertro-
phy (SV3 + RaVL 25 mm) and of LV systolic
overload as well as abnormalities of repo-
larization were evident at resting ECG.

The patient was submitted to transtho-
racic harmonic echocardiography using a
Vingmed System Five (GE, Horten, Nor-
way) with a 2.5 MHz transducer. M-mode
quantitative analysis showed LV eccentric
hypertrophy (LV mass index 53.2 g/m2.7,
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We describe the case of a 37-year-old male referred because of hypereosinophilia associated with
dyspnea. Transthoracic harmonic echocardiography showed an extensive myocardial infiltration and
highlighted an intraventricular “in plus” image, whose characteristics were compatible with a diag-
nosis of intracardiac thrombus. The use of the myocardial contrast agent SonoVue (1 ml in bolus i.v.
and 4 ml at an infusion velocity of 2 ml/min) allowed us to immediately identify, during left ventricu-
lar chamber opacification, the exact endocardial border of the left ventricular cavity and, later (when
the residual SonoVue was evident only at the level of the myocardial walls), the true characteristics of
the “in plus” image. This approach revealed the infiltration of the myocardial tissue and of both pap-
illary muscles and chordae tendinae. The use of the myocardial contrast agent SonoVue may be, there-
fore, useful to distinguish the origin of “in plus” images often evident at echocardiography in the hy-
pereosinophilic syndrome.
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relative wall thickness 0.32). The LV ejection fraction
was 69%. Two-dimensional echocardiography in the
parasternal views, in particular the short-axis view,
showed evidence of multiple, small echo-redundant “in
plus” images in the LV internal chamber, close to the
interventricular septum and to the posterior wall, whose
motion was synchronous with the phases of the cardiac
cycle (Fig. 1). The apical views revealed an extensive
“in plus” image, adherent to the LV myocardial walls
and involving the apical region, mildly separated from
the myocardium and with free pedunculated parts lying
in the LV chamber (Fig. 2). Mild to moderate mitral re-
gurgitation and mild pulmonary valve insufficiency
were detected at Doppler interrogation. Standard
Doppler mitral inflow allowed to recognize an E/A ra-
tio of 2.0, with an E peak velocity of 0.85 m/s and an E
wave deceleration time of 154 ms, while the myocar-
dial E velocity of tissue Doppler-derived LV mitral an-
nulus (Ea) was 0.11 cm/s, thus resulting in an E/Ea ra-
tio of 7.8 (Fig. 3).

An i.v. infusion of the myocardial contrast agent
SonoVue (Bracco SpA, Milan, Italy) was used accord-

ing to the standard protocol14. Five ml were adminis-
tered (1 ml in fast bolus and 4 ml at an infusion veloci-
ty of 2 ml/min), constantly utilizing harmonic capabil-
ities but without the aid of a dedicated software for my-
ocardial contrast echocardiography. Immediately after
the infusion, the infiltrated LV (end-diastolic and end-
systolic) endocardial borders could be optimally evalu-
ated while this technique did not provide any addition-
al information regarding the demarcation between the
myocardial walls and internal chamber structures. Dur-
ing the subsequent minutes (about 12 min after the end
of the infusion), when the SonoVue had disappeared
from the internal cavity and persisted only at the level
of the myocardium, it was possible to optimally assess
the “in plus” image (Fig. 4). The structure, previously
believed to be an intracardiac mass associated with pe-
dunculated formations, appeared to form part of the
thick myocardial infiltration involving both papillary
muscles and the chordae tendinae and was character-
ized by its marked echo-density and large dimensions.
In particular, because of the eosinophilic infiltration
magnified by SonoVue, almost the entire course of the
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Figure 1. Tissue harmonic two-dimensional echocardiography. A para-
sternal short-axis view of the left ventricle shows multiple, echo-redun-
dant filaments in the chamber, contiguous with the interventricular sep-
tum and the inferior and posterior walls.

Figure 3. Standard Doppler inflow (left panel) and tissue Doppler of the
left ventricular mitral annulus (right panel). The E/Ea ratio is 7.8.

Figure 2. Tissue harmonic apical 4-chamber (left panel) and 2-chamber (right panel) views: an “in plus” image, suggestive of the presence of extensive
endomyocardial eosinophilic infiltration, is evident in the left ventricular chamber at the level of the apical region.



chords was visible both in the 4-chamber and 2-cham-
ber views.

The patient was placed on anticoagulant dicoumarol
treatment, in relation to the elevated thromboembolic
risk characteristic of the hypereosinophilic syndrome.

Discussion

This case report highlights one of the possible ap-
plications of myocardial contrast agents in echocardio-
graphy. Their appropriate use represents an additional
tool for optimal LV chamber volume determination
and/or for myocardial wall perfusion but also for a
more accurate differential diagnosis in some clinical
conditions in which standard imaging is difficult to in-
terpret. In the specific case, the clear definition of the
wall infiltration was essential to understand the nature
of the “in plus” image of the LV chamber.

The subendocardial infiltration detected in the pre-
sent case report is typical of the infiltrative cardiomy-
opathy associated with hypereosinophilia, referred to in
the scientific literature as fibroplastic endomyocarditis
or Loeffler’s syndrome. Its clinical picture is usually
characterized by aspecific symptoms such as dyspnea,
chest pain, syncopal episodes and cardiac rhythm ab-
normalities. This syndrome is characterized by the
eosinophilic infiltration of numerous organs including
the heart, particularly the subendocardial regions1-13. In
this syndrome, the formation of cardiac thrombi in the
LV internal chamber is not infrequent, due to the adhe-
sion of platelets and other corpuscular elements13. The
majority of thrombi are intramural, above all in the api-
cal region, and may extend to the LV outflow tract. The
presence of a thrombus is often associated with sec-
ondary mitral regurgitation12 and with a LV filling pat-
tern consistent with a restrictive physiology13,15,16. Con-
sidering the above, one may easily understand why Lo-
effler’s syndrome may induce LV failure9,13,16. In our
case, however, the combined analysis of standard

Doppler and tissue Doppler-derived patterns of the LV
mitral annulus showed an E/Ea ratio of 7.8, thus sug-
gesting a normal filling pattern. An E/Ea ratio < 11 is
very sensitive in excluding the presence of a restrictive
or pseudonormal pattern17. Of note, pulsed tissue
Doppler is relatively preload-independent and the
American Society of Echocardiography encourages its
use for the differential diagnosis between a normal and
a pseudonormal/restrictive LV mitral pattern18.

In our case report, the diagnosis of endomyocardial
infiltration, typical of Loeffler’s syndrome, was made
at transthoracic echocardiography. Typically, the
eosinophilic wall infiltration accentuates the echocar-
diographic reflection and makes the myocardial tissue
thicker than in normal conditions and much more clear-
ly definable than the contiguous pericardium. The
doubt which arose during the examination regarded the
nature of what appeared as an “in plus” image in the LV
internal chamber, specifically in the apical region. The
therapeutic implications of this differential diagnosis
are crucial for the choice of the adequate anticoagulant
therapy. Worthy of note, the occurrence of cardiac
thrombi has been reported to have a prevalence of about
50% in this disease13. In view of our finding, it is con-
ceivable that this figure is an overestimation, since cas-
es in which the papillary muscles and chordae tendinae
are involved may be misdiagnosed when transthoracic
echocardiography is performed without the use of my-
ocardial contrast agent.

Indeed, the use of SonoVue allowed us to better de-
fine the infiltrated endocardial borders of the LV walls
during cavity opacification and, much more important,
to define in detail the characteristics of the “in plus” im-
age. When only a fraction of the initially administered
SonoVue persisted at the myocardial level, the “in plus”
image appeared to be simply due to an extension of the
eosinophilic infiltrate to the myocardial walls of the
posterior septum and lateral wall (apical 4-chamber
view) as well as of the inferior and anterior walls (2-
chamber view). The most typical finding shown by

A D’Errico et al - SonoVue and hypereosinophilic cardiomyopathy

573

Figure 4. Tissue harmonic apical 4-chamber (left panel) and 2-chamber (right panel) views 12 min after the end of SonoVue i.v. infusion. It may be seen
that the endomyocardial infiltration involves not only the left ventricular walls but also the papillary muscles and the chordae tendinae. The postero-me-
dial muscle (on the left) and the antero-lateral papillary muscle (on the right) together with their respective chordae are identifiable in the 4-chamber
view. In the 2-chamber view the image of the postero-medial papillary muscle may be seen to lie between the anterior and inferior walls and both the
infiltrated chordae are clearly visible.



SonoVue involved the papillary muscles and chordae
tendinae of the mitral valve, both structures being ex-
tensively infiltrated and clearly visible almost through-
out their course. The mechanism responsible for this
imaging improvement is attributable to a delayed per-
sistence of SonoVue into the endomyocardial struc-
tures, consequent to the slowing down of the cardiac
microcirculation related to the endothelial alterations
described in the hypereosinophilic syndrome19. Our
findings could have probably been further improved
had we used dedicated softwares for myocardial con-
trast agents, owing to the fact that “flashing”-derived
SonoVue microbubble rupture is able to considerably
ameliorate myocardial perfusion imaging.

The present case report highlights the usefulness of
the myocardial contrast agent SonoVue in combination
with tissue harmonic imaging, for the interpretation of
non-contrast echocardiography and also for the differ-
ential diagnosis of cardiac masses. SonoVue allowed us
to exclude the presence of cardiac thrombi. The find-
ings of the present case report have clinical implica-
tions since an aggressive therapeutic management is
desirable to prevent major cardiovascular complica-
tions in patients with the hypereosinophilic syndrome.
The National Institute of Health has formulated a score
to predict which patients with the hypereosinophilic
syndrome will need intensive medical therapy20. This
scoring system reflects the severity of aggressive dis-
ease in patients who present with cardiac or neurologic
involvement or both. The use of SonoVue is desirable
in such conditions, when a diagnosis made at non-con-
trast echocardiography would be uncertain.

References

1. Solley GO, Maldonado GE, Gleich GJ, et al. Endomyocar-
diopathy with eosinophilia. Mayo Clin Proc 1976; 51: 697-
708.

2. de Divitiis O, Fazio S, Tamburrini O, Rotoli B, Porta E. Ear-
ly diagnosis of a case of Loeffler’s eosinophilic endomy-
ocardiopathy: clinical and hemodynamic findings. G Ital
Cardiol 1980; 10: 1697-708.

3. Rodger JC, Irvine KG, Lerski RA. Echocardiography in Lo-
effler’s endocarditis. Br Heart J 1981; 46: 110-2.

4. Davies J, Gibson DG, Foale R, et al. Echocardiographic fea-
tures of eosinophilic endomyocardial disease. Br Heart J
1982; 48: 434-40.

5. Acquatella H, Schiller NB, Puigbo JJ, Gomez-Mancebo JR,
Suarez C, Acquatella G. Value of two-dimensional echocar-
diography in endomyocardial disease with and without

eosinophilia. A clinical and pathologic study. Circulation
1983; 67: 1219-26.

6. Presti C, Ryan T, Armstrong WF. Two-dimensional and
Doppler echocardiographic findings in hypereosinophilic
syndrome. Am Heart J 1987; 114: 172-5.

7. Frustaci A, Abdulla AK, Possati G, Manzoli U. Persisting
hypereosinophilia and myocardial activity in the fibrotic
stage of endomyocardial disease. Chest 1989; 96: 674-5.

8. Imaizumi T, Aibara K. Images in clinical medicine. Loef-
fler’s endocarditis. N Engl J Med 1994; 331: 24.

9. Zientek DM, King DL, Dewan SJ, Hartford PH, Youman
DJ, Hines TR. Hypereosinophilic syndrome with rapid pro-
gression of cardiac involvement and early echocardiograph-
ic abnormalities. Am Heart J 1995; 130: 1295-8.

10. Mayet J, Kanagaratnam P, Lincoln C, Oldershaw P. Hyper-
eosinophilic syndrome: endomyocardial fibrosis. (letter)
Heart 1997; 77: 391.

11. Arima M, Kanoh T. Eosinophilic myocarditis associated
with dense deposits of eosinophil cationic protein (ECP) in
endomyocardium with high serum ECP. Heart 1999; 81:
669-71.

12. Gottdiener JS, Maron BJ, Schooley RT, Harley JB, Roberts
WC, Fauci AS. Two-dimensional echocardiographic assess-
ment of the idiopathic hypereosinophilic syndrome.
Anatomic basis of mitral regurgitation and peripheral em-
bolization. Circulation 1983; 67: 572-8.

13. Agati L, Funaro S, Veneruso G, et al. Non-invasive assess-
ment of myocardial perfusion by intravenous contrast
echocardiography: state of the art. Ital Heart J 2001; 2: 403-
7.

14. Ommen SR, Seward JB, Tajik AJ. Clinical and echocardio-
graphic features of hypereosinophilic syndromes. Am J
Cardiol 2000; 86: 110-3.

15. Bishop GG, Bergin JD, Kramer CM. Hypereosinophilic
syndrome and restrictive cardiomyopathy due to apical
thrombi. Circulation 2001; 104: E3-E4.

16. Langlard JM. Restrictive cardiomyopathy. Arch Mal Coeur
Vaiss 1998; 91 (Suppl): 59-64.

17. Ommen SR, Nishimura RA, Appleton CP, et al. Clinical
utility of Doppler echocardiography and tissue Doppler
imaging in the estimation of left ventricular filling pres-
sures: a comparative simultaneous Doppler-catheterization
study. Circulation 2000; 102: 1788-94.

18. Quinones MA, Otto CM, Stoddard M, et al. Recommenda-
tions for quantification of Doppler echocardiography: a re-
port from the Doppler Quantification Task Force of the
Nomenclature and Standards Committee of the American
Society of Echocardiography. J Am Soc Echocardiogr
2002; 15: 167-84.

19. Fauci AS, Harley JB, Roberts WC, Ferrans VJ, Gralnick
HR, Bjornson BH. The idiopathic hypereosinophilic syn-
drome. Clinical, pathophysiologic and therapeutic consid-
erations. Ann Intern Med 1982; 97: 78-92.

20. Schooley RT, Flaum MA, Gralnick HR, Fauci AS. A clini-
copathologic correlation of the idiopathic hypereosino-
philic syndrome. II. Clinical manifestations. Blood 1981;
58: 1021-6.

574

Ital Heart J Vol 4 August 2003


