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Background. The Eustachian valve (EV) is an embryonic structure redirecting the blood flow from the inferior 
vena cava through the foramen ovale. It may persist in adults as a floating membrane in the right atrium. A large EV 
can be associated with thrombosis, embolization, bacterial endocarditis, etc. The prevalence of EV in the normal 
population is unknown. 

Aim. to assess the prevalence and size of EV in unselected patients examined by transoesophageal echo.
Methods. 1100 consecutive patients were examined for various reasons by a single operator and interpreter. Routine 

check was made for the presence of EV in the right atrium. Only patients with a mobile EV and not with a simple 
rigid rim were counted. Three measurements of the EV length at the level of the aortic valve (i.e. 90°) were made 
off-line and the longest distance considered. If the EV was not visualized and recorded as a straight line because of 
its chaotic movement, the picture of the valve was segmented into several separated valve portions and the sum taken 
as the true length.

Results. 46 patients (24 males) with EV were identified out of total 1100 pts examined. The average length of the 
EV was 23.6 ± 9.7 mm (7–47 mm, median 23 mm). 

Conclusions. The finding of a persisting Eustachian valve on transoesophageal echo examination is not rare. The 
prevalence was similar in men and in women. Bearing in mind the possible complications associated with a large 
valve, we recommend that a proper description of persistent EV is included in routine transoesophageal echo reports.

INTRODUCTION

The Eustachian valve (EV) is a structure that can be 
noted in the right atrium in some individuals. It was de-
scribed by Eustachius in 1563. In a normal embryo it is 
a membrane which extends from the inferior vena cava 
to the lower part of the fossa ovalis, redirecting the blood 
flow from the inferior vena cava through the atrial septum 
to the left atrium. Just a small remnant of the EV usually 
persists in adults and is considered a normal variant. In 
some people however, this structure is prominent and can 
be visualized on echo (even transthoracic) as a mobile 
membrane in the right atrium (Fig. 1). The length of the 
EV can be up to several centimeters (depending on the 
echo projection). If a prominent EV persists, complica-
tions may occur such as obstruction of the inferior vena 
cava, thrombosis and possibly subsequent pulmonary em-
bolism, infective endocarditis, etc. The prevalence of EV 
in the general population is not known very well, as the 
diagnostic criteria vary in different studies.

AIM

To determine the prevalence and size of EV in patients 
examined by transoesophageal echocardiography.

METHODS

The sample included 1100 consecutive patients who 
were being examined for a variety of reasons by tran-
soesophageal echo (TEE) by a single operator and in-
terpreter in a single echocardiography laboratory at a 
tertiary cardiac centre. The general indications for TEE 
examination included “shunt identification”, “cardiac 
source of embolism”, “bacterial endocarditis”, or “poor 
transthoracic image quality”. A Toshiba Power Vision 
8000 ultrasound machine with 7.5 MHz multiplane tran-
soesophageal probe was used for the investigation. The 
patients were examined under topical anesthesia ± mild 
sedation (midazolam i.v.). Routine check was made for 
the presence of EV in the right atrium during each ex-
amination. Multiple loops at the level of the aortic valve 
(i.e. 90°) were recorded. The length of the EV was as-
sessed off-line on the frozen picture. Three measurements 
were taken for each patient and the longest distance was 
counted. If the EV was not visualized and recorded as a 
straight line because of its chaotic movement, the picture 
of the valve was segmented into several separated valve 
portions, the sum being taken as the true length (Fig. 2). 

RESULTS 

There were no complications during the TEE proce-
dures. Of 1100 consecutive patients, right atrial mobile 
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was reported by Chiari in 1897 – the network appeared 
as a perforated membrane of various shapes. While the 
Eustachian valve was usually derived only from the right 
venous valve, Chiari postulated that networks were de-
rived also from the embryonic septum spurium1, the 
most prominent anterior pectinate muscle of the crista 
terminalis. An extensive investigation of 100 necropsies 
made by Powell and Mullaney showed that in 24 cases, 
the venous valve was either fenestrated or replaced by 
fibres. Interestingly, in 12 cases there was a continuity of 
tissue between the Eustachian and Thebesian valves1, i.e. 
the valves covering the coronary sinus ostium. Yater pub-
lished a review on valve variations, based on the autopsy 
of “120 routinely collected hearts, all of which would be 
considered developmentally normal. A Eustachian valve, 
or valve of the inferior vena cava, was found to be present 
in some form in all but seventeen of these hearts“ – 86% 
(ref 2). The echocardiographic features of Chiari network 
were described in 1981 (ref3).

Identification of the Eustachian valve is not a major 
issue in most echocardiographic studies. The EV is usually 
considered to be a normal variant, and as such, its pres-
ence is not mentioned in routine echo reports. For this 
reason, the prevalence of EV in adult echocardiography 
is not known. Limacher et al.4 published an echocardio-
graphic study in pediatric patients. The EV was visualized 
in 46 of 54 children younger than 1 month and in 61 of 
91 older children (mean age 3.3 ± 2 years). 

The presence of a large EV is usually an innocent echo 
finding. In some situations, however, it may be clinically 
significant. Complications associated with a large EV in-
clude obstruction of the inferior vena cava5, thrombosis6,7 
and possibly subsequent pulmonary embolism6. Infective 
endocarditis8,9 is a major issue; the involvement of persist-
ent EV in infective endocarditis is often described in drug 
abusers. Sapin described a rare case of a patient with an 
atrial septal defect, in whom the EV was mistaken for the 
lower rim of the defect. The EV was sutured to the upper 
rim of the defect and this caused postoperative shortness 
of breath and apparent systemic blood oxygen desatura-
tion10. The Eustachian valve can also create difficulties 
for patients indicated for patent foramen ovale closure 
by Amplatzer device11. It can complicate permanent 
pacemaker implantation procedures as well, when the in-
troduced pacemaker lead is trapped into the prominent 
valve12. If a patent foramen ovale coexists, the EV may 
also be a risk factor for paradoxical embolization. In the 
literature, small samples of patients with brain embolism 
and increased prevalence of EV in comparison with a 
control group have been described. In an Austrian study, 
the EV was more common in patients with presumed 
paradoxical embolism than in control patients: 143 of 211 
(68%) vs. 31 of 95 (33%), respectively, P < 0.001 (ref13). 
In this study, there were no “size” criteria for the “pres-
ence” of EV. This explains the much greater prevalence of 
EV than we found. The height of EV in Limacher’s study 
ranged from 2 to 20 mms in their series, but a sagittal 
subcostal view was used for the measurement4. This view 
is often not available in adults because of their body build. 
Moreover, we measured only the mobile part of EV in our 

Fig. 1.  Two examples of a big Eustachian valve float-
ing in the right atrium (arrow), as seen on tran-
soesophageal echo examination. 

 Ao: aorta; LA: left atrium; RA: right atrium

structure meeting the criteria of the Eustachian valve was 
identified in forty six patients (4.2%). This subset consist-
ed of 24 males and 22 females (average age 55 ± 16, range 
26-83). There were no patients in whom the findings were 
classified as Chiari network. The average length of the EV 
was 23.6 ± 9.7 mm (7–47 mm, median 23 mm). 

DISCUSSION

The EV is a physiological structure in newborn chil-
dren which usually disappears during the first years of 
life. Its appearance in adults varies between “nothing or 
almost nothing” to “a very long, large and potentially clini-
cally significant structure”, with no strict criteria for its 
“presence” or “absence”. A simple Eustachian valve could 
be differentiated from a complex Chiari network which 
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study. If patients with a fixed rim only had been included, 
a higher prevalence and smaller EV values would have 
been expected. 

A major limitation of our study was that most patients 
examined were also patients with various cardiac diseases. 
A substantial number had stroke in their histories. This 
fact may have been reflected in the data. In the general 
population, the prevalence of a prominent EV may be 
slightly lower. However, TEE is a semi-invasive procedure 
and it would be difficult to design a large study on a “nor-
mal” healthy population to assess the true incidence of 
EV. The screening for EV as a primary objective would 
not justify such a study. The sample described in our study 
is not from a “normal” healthy population. Thus, we can-
not generalize our findings of a prevalence of 4.2% of 1100 
patients to any normal healthy population. One study that 
could be done to determine the clinical significance of an 
EV in relation to a stroke is evaluation of a larger patient 
sample where the incidence of stroke is compared for two 
groups of pts (EV+ versus EV–). 

Fig. 2.  Measurement of the length of a large Eustachian 
valve, where the valve was not visualized as a 
straight structure.

CONCLUSION

We demonstrated that the finding of a persisting 
Eustachian valve in transoesophageal echo examination 
was not very rare (4.2 %) and its prevalence was similar in 
men and in women. Bearing in mind all the possible com-
plications associated with a large valve, we recommend 
that if the EV is found, its proper description should be 
included in routine transoesophageal echo report.
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