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The Eustachian valve (EV) is located in the superior portion of
the inferior vena cava (IVC) and protrudes into the right atrial
cavity. It is considered to be a functional valve in the fetus that
helps direct oxygenated blood from the IVC toward the
foramen ovale, thereby bypassing the pulmonary circula-
tion.1 After birth and upon closure of the foramen ovale,
the valve has no particular function and tends to regress.
There is a large variability in the nature and characteristics of
the EV in regards to shape, size, thickness, texture, and
length.1,2 Historically, a prominent EV is essentially benign
in nature and requires no treatment. However, it can cause
significant intracardiac shunting of deoxygenated blood from
right-to-left atrium. In this report, we present clinical case
vignettes of four newborn infants who were admitted to the
neonatal intensive care unit (NICU) with cyanosis and oxygen
(O2) desaturation. They were all found to have prominent EV
with significant intracardiac right-to-left shunting.

Case 1

A3.15 kg term female newbornwas admitted to theNICUdue
to cyanosis and stridor while crying. She was born via
vacuum-assisted vaginal delivery. Hermother had gestational

diabetes treatedwith glyburide. Prolonged fetal decelerations
were recorded during external fetal heart rate monitoring. At
birth, the baby required positive pressure ventilation for
60 seconds and was assigned Apgar scores of 5 and 8 at 1
and 5 minutes, respectively. At 26 hours of life, the baby was
observed to turn pale with crying. The baby was placed on a
pulse oximeter, and with crying, would desaturate to the low
70s. Saturations would return to the high 90s immediately
upon the administration of 2 L of free flow O2. When not
agitated, her saturations on room air were 95 to 100%. On
examination, she was noted to have circumoral cyanosis, as
well as stridor with suprasternal retractions apparent only
when she was crying. Mild micrognathia was also noted.
Airwayand lungswere clear on chest X-ray (CXR) andwithout
consolidations, atelectasis, pneumothorax, or pleural effu-
sion. Echocardiography (Echo) showed normal anatomy with
good left ventricular (LV) function. A prominent EV was
visible, causing blood to shunt right-to-left from the IVC to
the left atrium (LA). A patent foramen ovale (PFO)was present
with intermittent right-to-left shunting mainly in diastole
(►Fig. 1). Echo study also ruled out the Chiari network (CN)
and cor triatriatum dexter (CTD). No other anomaly seen and
the coronary sinus ostium looked normal. No other
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Abstract The Eustachian valve (EV) is an embryological remnant of the inferior vena cava that
during fetal life helps divert oxygenated blood from the IVC toward the foramen ovale to
escape the pulmonary circulation. This remnant usually regresses after birth and is
considered a benign finding in the majority of cases. However, EV can lead to
complications in the neonatal period or later in life. In this short case series, we present
four newborn infants with prominent EVwhowere symptomatic after birth and required
admission to the neonatal intensive care unit.
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congenital structural anomalies noted the Echo study. Elec-
trocardiogram (ECG) test was normal for her age. Transnasal
fiber optic endoscopy showed a patent right choana, unre-
markable nasopharynx, normal vallecula, and base of the
tongue, no masses, or cysts, and no signs of laryngomalacia.
Barium swallow showed gastroesophageal reflux up to the
level of the lower cervical esophagus with no signs of trache-
oesophageal fistula or other abnormalities. She remained on
2 L of nasal cannula (NC) for 4 days weaned to room air. It was
decided that the patient did not require any medical inter-
vention as she had no respiratory distress or desaturations at
rest and had a patent airway. Shewas sent homewith standby
O2 and a pulse oximeter with a plan to follow-up in 3months.
At 9 months of age, the patient was found to be doing well,
with no further episodes of cyanosis. Repeat Echo showed
regression of the EV as well as the PFO with no further
intervention required.

Case 2

A 4-day-old male infant was admitted to the NICU due to
multiple failed car seat challenge. The patient was a first twin
born at 37 4/7 weeks gestation with a birth weight (BW) of
2.25 kg via repeat C-section with Apgar scores of 9 at both 1
and 5 minutes. All of the mother’s antenatal screens were
negative, except Group B Streptococcus (GBS) was positive
(untreated) with membranes ruptured just before delivery.
Due to the baby’s small for gestation status, a car seat
challenge was performed before discharge. The patient failed
three attempts due to desaturations as low as 82% in addition
to a bradycardic event of 96 beats per minute. Abnormal
findings lasted for approximately 20 seconds. The patient had
otherwise been doing well with normal vital signs at rest and
during feeds. The patient was transferred to the NICU where
an Echo was performed, which showed a prominent EV, PFO
with right-to-left shunting, and good LV function (►Fig. 2). No
other anomaly was seen and the coronary sinus ostium
appeared normal. ECG was normal for age. The shunting
was noted during all phases of the cardiac cycle. No interven-
tion was required at the time and the patient was discharged
on the sixth day of life. The patient did not return for
scheduled follow-up clinic.

Case 3

A 3.59 kg term male infant born at 39 weeks gestation via
normal vaginal delivery (NVD) to a 25 year old G1P0mother; all
prenatal screens were negative including GBS. Membranes
ruptured 1.5 hours prior to delivery. Apgar scores were 5 and
9 at 1 and 5 minutes, respectively. Due to a maternal history of
feverof 101°F5hoursprior todelivery, apartial sepsis evaluation
was performed, including complete blood count with manual
differential, c-reactive protein and blood culture. All results
werewithin normal limits. During a routine nursing evaluation
at 45 hours of life, the infant was noted to be dusky colored and
febrile with a temperature of 100.6°F axillary and a rectal
temperature of 101.6°F. The baby was exclusively breastfed
and had lost 9% of BW. He was transferred to the NICU for
antibiotic treatment and hydration rehydration. At around
approximately 72 hours of life, the patient started developing
multiple episodes of oxygen desaturations to 88% requiring 2 L
of NC tomaintain saturations to greater than 95%. In addition to
the desaturations, on initial physical examination, the patient
was found to have bilateral hip clunks. A hip ultrasound verified
bilateral hip dysplasia. CXR was unremarkable. Echo showed a
prominent EV and PFO with right –to-left shunting in diastole
and left-to-right-shunting in systole (►Fig. 3). No other anom-
aly was seen and the coronary sinus ostium appeared normal.
ECG testwasalso normal for age. Onday6of life, thepatientwas
seen byanOrthopedist who applied a Pavlik harnesswhichwas
later removed at 2months of age. After discharge from theNICU,
the patient’s newborn screen was reported as abnormal for
carnitine palmitoyltransferase I deficiency, a fatty acid metabo-
lism disorder. The patient was referred to a regional metabolic
center and was tested to be a carrier and only required dietary
modification. At the 3 month follow up, the patient was found
tobedoingwell,withnormalgrowthparameters andno further
episodes of O2 desaturations. Echowas repeatedwhich showed
complete regression of the EV.

Case 4

A term 3.7 kg male infant was admitted to the NICU for
respiratory distress. He was born via NVD with meconium
stained amniotic fluid. All of the mother’s antenatal screens

Fig. 1 (a) Subcostal echocardiogram view with color Doppler depicting prominent EV (arrow). (b) Blue color indicates intermittent right-to-left
shunting across the FO. AS, atrial septum; EV, Eustachian valve; FO, foramen ovale; IVC, inferior vena cava; LA, left atrium; RA, right atrium.
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were negative, except GBS was positive. Apgar scores were 8
and 8 at both 1 and 5 minutes. CXR was suggestive of
meconium aspiration. The patient was started on continuous
positive airway pressure (CPAP) and treated with antibiotics.
After 2 days, the patient was weaned off CPAP, but had to be
placed on NC for desaturations. Lungs were clear on repeat
CXR by day 4 of life. The patient continued to require NC to
maintain normal O2 saturations, in spite of resolution of other

clinical signs of respiratory distress. Echo study showed a
prominent EV, PFO with intermittent right-to-left shunting
mainly in diastole and good LV function (►Fig. 4). No other
anomaly seen, including CN and CTD, and the coronary sinus
ostium appeared normal. ECGwas normal for age. The patient
was weaned-off NC and discharged home on day 9. The
patient did not return for scheduled follow-up and repeat
Echo.

Fig. 2 (a) Subcostal two-dimensional echocardiogram view showing prominent EV (arrow). (b) Color Doppler image showing permanent right-to-
left shunting across the FO during the two phases of cardiac cycle (not shown). Ao, aorta; AS, atrial septum; EV, Eustachian valve; FO, foramen
ovale; IVC, inferior vena cava; LA, left atrium; MPA, main pulmonary artery; RA, right atrium.

Fig. 3 (a) Subcostal echocardiogram view with color Doppler depicting prominent EV (arrow) with (b) right-to-left shunting across the FO only in
diastole. AS, atrial septum; EV, Eustachian valve; FO, foramen ovale; IVC, inferior vena cava; LA, left atrium; RA, right atrium.

Fig. 4 (a) Subcostal two-dimensional echocardiogram view showing prominent EV (arrow). (b) Color Doppler image showing intermittent right-
to-left shunting across the FO only in diastole. AS, atrial septum; EV, Eustachian valve; FO, foramen ovale; IVC, inferior vena cava; LA, left atrium;
RA, right atrium.

American Journal of Perinatology Reports Vol. 6 No. 1/2016

Prominent Eustachian Valve in Newborns Gad et al. e35

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Discussion

In this series, we report four cases of intermittent episodes of
cyanosis and oxygen desaturation due to a persistent EV, a
diagnosis not often considered in patients presenting with
these symptoms. Intracardiac right-to-left shunting is be-
lieved to be the mechanism of the cyanosis and O2 desatura-
tions in all of our cases. The shunting across the PFO was
intermittent in nature and occurred mainly in diastole in
three patients, but appeared to be persistent through all
phases of the cardiac cycle in only one patient (case 2).
Interestingly, three of the infants had other issues which
initially confounded the diagnosis. Case 1 presented with
stridor which led to an initial suspicion of an airway anomaly.
However, the infant’s airwaywas evaluated to be normal and
thus her symptoms were attributed to the right-to-left
shunting of deoxygenated blood through the EV. In case 4,
the baby presented with meconium-stained amniotic fluid,
and thus meconium aspiration syndrome was the leading
differential diagnosis. The infant’s continued need for oxygen
despite resolution of other signs of respiratory distress such
as tachypnea and accessory muscle use, led to consideration
of a cardiac etiology. Finally, although our patient in case 3
had physical findings of bilateral hip dysplasia andwas found
to be a carrier for the fatty acid metabolism disease, a review
of the literature has not shown a correlation between EV
remnants and these particular abnormalities. The low 1
minute Apgar score in this baby was unlikely to be related
to the EV, as this defect does not lead to significant reduction
in perfusion to cause cardiorespiratory depression, particu-
larly in the transitional period immediately following birth.

In all cases, the infants did not require any cardiac inter-
vention. One infant was dischargedhomewith standbyO2 but
did not require its use. The remainder of the babies were
discharged home without oxygen, and remained asymptom-
atic on follow-up.

A prominent EV may remain after birth, appearing as a
thin ridge or a curve-shaped fold of endocardium arising
from the anterior rim of the IVC. The lateral horn of this fold
tends to adjoin the lower end of the crista terminalis, while
at the orifice of the coronary sinus the medial horn joins a
semicircular valvular fold known as the Thebesian valve.1

In addition, this remnant may even appear as a mobile
elongated structure protruding into the right atrial cavity.3

The EV has also been described to cross the floor of the right
atrium (RA) and insert into the interatrial septum either
adjacent to the atrioventricular valves, or higher up, creat-
ing an echocardiographic image of a divided RA.3 In some
cases, it has been known to be large enough to hinder blood
flow from the IVC to the RA. Cases have shown that this
hindrance in blood flow may result in abnormal intrauter-
ine hemodynamics depriving the right ventricle (RV) of an
appropriate blood flow resulting in underdevelopment of
the right heart structures.4 A study by Condoluci et al
reported an association with a prominent EV and congeni-
tal heart disease such as tetralogy of Fallot and Ebstein
malformation.5 In adults, complications such as endocardi-
tis, cerebrovascular events, and pulmonary embolus have

been noted but these are thought to be extremely rare
events.6–8 A report from the Journal of Clinical Pathology
2011 reported a sole case of neonatal EV endocarditis.9 In
addition, right atrial myxoma and papillary fibroelastoma
have also been associated with a prominent EV.10,11 Chron-
ic and progressive cyanosis resulting from right-to-left
shunting through an atrial septal defect (ASD) as a result
of a persistent EV was described in both a 17-year-old and a
37-year-old patient. Cardiac catheterization of these pa-
tients revealed normal RV and pulmonary arterial pres-
sures. Cyanosis in these two cases was attributed to the EV
excluding the IVC from the RA, consequently channeling
blood from the IVC directly into the LA.12 Intermittent
cyanosis during sleep due to prominent EV was reported
in a term girl who initially presented with apnea and sinus
bradycardia. Right-to-left shunting across the FO was only
detected in diastole.13 A systematic review of the echocar-
diographic anatomy of the EVcan be found by Limacher et al
describing the anatomic variations, size, and incidence of
the persistent EV in children.14 It is extremely important to
be able to distinguish a prominent EV since it can often be
mistaken for a prominent CN or a CTD. CN is defined as a
remnant of the EV that compromises a membrane of fine
fenestrated fibers within the RA. While the EV is usually
derived only from the right venous valve, CN were postu-
lated to be also derived from the embryonic septum spu-
rium, the most prominent anterior pectinate muscle of the
crista terminalis. There may also be a continuity of tissue
between the Eustachian and Thebesian valves. CN has been
known to result in the persistence of a PFO, formation of an
atrial thrombus as well as an atrial septal aneurysm,
intense right-to-left shunting, supraventricular arrhyth-
mias, hydrops in early pregnancy, and cyanosis in new-
borns.15 In addition; CN has been mistaken for pathological
structures in the heart such as vegetation, ruptured chor-
date tendinae, thrombus, and right heart tumors. Although
the majority of cases resolve on their own, CN causing
significant clinical findings may need surgical intervention.
CTD forms when the entire right sinus venosus valve does
not regress and forms a large obstructive flap that separates
the RA into two chambers.16 CTD can present with pulmo-
nary valve stenosis or atresia, tricuspid valve abnormali-
ties, and an ASD. These right heart defects primarily stem
from a perforated membrane that allows blood flow into
the chambers of the RA and through the tricuspid valve into
the RV.17

Conclusion

Persistent EV is usually a benign finding, but complications
may arise that necessitate surgery, and in rare cases can be
fatal. This conditionwas the etiology of episodic cyanosis and
O2 desaturation in our newborn patients. These cases serve as
examples to pediatric physicians to not exclude cardiac
causes of cyanosis even in the setting of airway or respiratory
conditions, and in infants with oxygen desaturations without
other signs of respiratory distress. In addition, this remnant
must be differentiated from a CN or CTD as these entities
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primarily do not regress and require surgical intervention.
Clinicians should also be aware of the variable presentations
and natural history of EV to determine the optimal manage-
ment for their patient.
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