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Abstract

Background Left atrial myxoma during pregnancy is rare. We present three cases in order to aid in the management.

Case Presentation Three cases of left atrial myxoma during pregnancy were presented in this article. Three patients
all received multidisciplinary team work and acquired good outcomes. The case 1 had no symptoms and delivered
before traditional cardiac surgery. The case 2 and case 3 undergone totally endoscopic minimally invasive cardiac
surgery during pregnancy. The case 3 maintained pregnancy to term and gave birth to a healthy baby via vaginal

delivery. No relapse of the tumor was observed.

Conclusions The management of left atrial myxoma during pregnancy ought to be individualized and combined
with the gestational age. If the diagnosis was made in the first two trimesters of pregnancy, totally endoscopic
minimally invasive cardiac surgery during pregnancy would be an optimal choice. The patients can benefit from the

multidisciplinary team work.
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Background

Cardiac myxomas are the most common primary benign
tumors of the heart, accounting for 30-50% [1]. Myxo-
mas are predominant in females, with 65% of myxomas
occurring in women between the third and sixth decade
of life [2]. The vast majority of myxomas (75%) occur in
the left atrium [2]. Only about 57 cases of myxomas in
pregnancies have been reported in the literature. To aid
in the management of cardiac myxoma during pregnancy;,
we present three cases of left cardiac myxomas occurring
in pregnancy and review some literature.

Case presentation

Case 1 A 27-year-old primigravida woman was initially
evaluated at a gestational age of 12 weeks in a local hos-
pital. Transthoracic echocardiography (TTE) was per-
formed as part of a routine examination and revealed a
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32x26 mm mass in the left atrium with an appearance
suggestive of atrial myxoma. She was asymptomatic and
refused the cardiac surgery during pregnancy.

When entered into the third trimester of pregnancy, she
still had no abnormal complaints and all of her obstetri-
cal examinations, especially the fetal development, were
normal. At 33+weeks’ gestation, she was transferred to
our hospital and denied any shortness of breath, fatiga-
bility, chest discomfort, palpitations, light headedness, or
embolic symptoms. Her past medical history was normal.
On physical examination, her cardiac rhythm was regu-
lar. She was observed to have a mild systolic murmur. No
gallop, “tumor plop’; or click was audible.

TTE showed a 28.27%22.68 mm pedunculated mass in
the left atrium, adherent to the posterior wall (Fig. 1A)
and accompanied by mild mitral regurgitation (MR).
There was no evidence of ventricular inflow obstruction.
Laboratory values and electrocardiogram(ECG) results
were normal. We convened a multidisciplinary team
composed of obstetrician, cardiologist, surgeon and anes-
thetist to discuss the management. Since a fetus of this
gestational age could survive after birth with a low risk
of premature complications and surgery under cardiopul-
monary bypass (CPB) during pregnancy may carry a risk
of fetal death in the uterus, we finally chose to deliver the
fetus first. The patient delivered a preterm infant at 35
weeks of gestation via Cesarean section. The infant had
a normal appearance and weighed 2770 g with an Apgar
score of 10. Five months after delivery, she underwent a
traditional cardiac surgery, and the tumor was removed.
Thus far, the patient feels well, and there is no evidence
of a relapse.

Case 2 A 32-year-old gravida 5, para 2 woman was
referred to our hospital at 17 weeks’ gestation with symp-
toms of palpitations and shortness of breath. TTE showed
amobile, pedunculated 19X 10 mm mass in the left atrium
(Fig. 1B) attached to the fossa ovalis. No mitral regurgi-
tation was revealed. The cardiac rhythm was regular and
no murmurs were heard in any of the valve regions of the
heart. Her lungs were clear. No symptoms of peripheral
embolization were found. The blood tests did not show
any positive results. ECG revealed an incomplete right
bundle-branch block.

After cardiovascular, surgical and obstetrical consulta-
tions, surgical excision was recommended. At 18 weeks’
gestation, the patient experienced a removal of the tumor
via totally endoscopic minimally invasive cardiac sur-
gery. CPB was continued for 46 min, and the duration
of aortic cross clamp was 21 min. Normothermia was
applied to the patient during CPB. A 20x15 mm mass
was eliminated from the left atrium. Pathological exami-
nation indicated a myxoma(Fig. 1C). TTE suggested that
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there were no residual mass, either during or after the
operation.

Both the mother and the fetus tolerated the operative
procedure, but the patient developed uterine contrac-
tions two days after the procedure. We chose to observe,
and the contractions subsided. The patient recovered
without any complications. However, the fetus was con-
firmed to have a chromosome abnormality (45,XO chi-
merism )at 24 weeks’ gestation. The woman chose a
termination of the pregnancy at 26 weeks’ gestation. Two
years later, the patient got pregnant again and gave birth
to a healthy baby uneventfully. So far, there is no evidence
of a relapse.

Case 3 A 27-year-old primigravida woman presented for
a routine obstetrical examination at 19 weeks’ gestation
without any symptoms. TTE revealed a mobile, peduncu-
lated 45 % 33 mm mass in the left atrium (Fig. 1D) attached
to the interatrial septum, with an appearance suggestive of
atrial myxoma. The mass was observed to have prolapsed
through the mitral valve into the left ventricle. However,
it was not accompanied by mitral regurgitation. There was
an obvious “tumor plop” on physical examination. The
patient sometimes felt fatigued. There was no evidence of
embolization. Laboratory tests and ECG did not show any
alteration from normal values.

After multidisciplinary team evaluation, we believed that
the surgical removal of the tumor in the second trimes-
ter of pregnancy would benefit to the patient, because
the tumor was more bigger than the cases before and
carried a high risk of complete obstruction of the mitral
valve and embolization. The patient finally chose the car-
diac surgery during pregnancy. At 20 weeks’ gestation,
we performed totally endoscopic minimally invasive car-
diac surgery on the patient and took off the entire mass.
CPB lasted for 68 min, and the duration of aortic cross
clamp was reduced to 49 min. The patient’s temperature
was kept normal during CPB. We incised the right atrium
and entered the left atrium by excising the fossa ovalis.
A large smooth pedunculated mass with typical external
appearance of a myxoma was encountered and excised
with its stalk from the interatrial septum (Fig. 1E). The
diagnosis of myxoma was confirmed by pathologi-
cal evaluation(Fig. 1F). Postoperative transesophageal
echocardiography(TEE) revealed no residual mass.

The patient developed moderate uterine contractions
related to the CPB after the operation and was treated
with atosiban (a contraction inhibitor without adverse
cardiovascular effects). The contractions later subsided.
Her fetus survived, and no abnormalities were confirmed
by ultrasound. She underwent normal spontaneous vagi-
nal delivery of a healthy boy infant at 37 weeks’ gestation.
The infant weighed 2590 g, and the Apgar score was 10.
The mother and her infant are followed up every month,
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Fig. 1 Representative images of the patients. A. TTE image of case 1: in the parasternal short-axis great arteries view, the left atrial myxoma
(28.27 % 22.68 mm) adherent to the posterior wall; B. TTE image of case 2:in the non-standard view, a mobile, pedunculated 19x 10 mm mass in the left
atrium attached to the fossa ovalis; C. Histological examination confirms the diagnosis of cardiac myxoma in case 2; D. TTE image of case 3: in the apical
four-chamber view, a mobile, pedunculated 45 x 33 mm mass in the left atrium attached to the interatrial septum; E. Appearance of left atrial myxoma in
case 3; F. Pathological image of case 3
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and no abnormal findings have been detected at present.
No relapse of the tumor was observed.

Discussion and conclusions

Primary tumors of the heart are uncommon, with an esti-
mated incidence of 0.17-0.19% in selected autopsy series.
Of these tumors, 75% are benign, and approximately 50%
of these are myxomas [3]. A myxoma is a neoplasm of
unknown histogenesis that occurs most often in middle-
aged, usually female patients, who are readily amenable
to treatment and have an excellent postoperative progno-
sis [4]. Myxomas usually occur as a single lesion in the
left atrium [5]. Over 90% of myxomas are located in the
atria, with up to 83% located in the left atrium, as found
in the three cases presented above, and 13% located in
the right atrium [1, 2] .

Left atrial myxoma in pregnant patients is extremely
rare. Fifty-one cases were reported in the most recent
literature review in 2015 [6], and another 6 cases were
reported later [7-12]. As the Guangdong provincial
obstetrical cardiology intensive care center in China, our
hospital has accumulated a significant amount of clinical
data on pregnant women with heart disease, and three
cases of left atrial myxomas presented above were found
by searching a recent 10-year clinical database. All the
patients achieved good outcomes via multidisciplinary
team work.

Clinical features lie on the site, size, mobility, and sur-
face stigmas of the myxoma. Typically, patients could
exhibit cardiac, embolic or nonspecific systemic symp-
toms, which consist of fever, loss of weight, exhaustion
and myalgia [13]. Two of the previous cases manifested
the signs of stroke, and one patient carrying a right heart
myxoma showed characteristics of pulmonary embolism
[14]. In our cases, the presenting symptoms involved pal-
pitation, dyspnea and fatigability. The patients had no
complaints of chest pain, dizziness, light headedness or
other embolic symptoms, unlike those reported in the
previous literature. Surprisingly, the patient in case 1
showed no symptoms during the entire pregnancy, the
same as the senile patient that Tetera et al [15] reported
in 2022, which could be explained by the the presence
of immobile, non-obstructive, and well-circumscribed
myxomas. On the other hand, we should exclude other
asymptomatic primary cardiac tumors such as lipomas,
which are 50 times less common than myxoma and grow
very slowly. They usually arise from the epicardial fat tis-
sue, growing into the pericardial sac. The most frequent
intracardiac location is the right atrium, seen in report
from Fabrizio [16]. The TTE examination can assist to
exclude the diagnosis of a lipoma.

Generally, surgical resection of myxoma is rec-
ommended for the non-pregnant women; nonethe-
less, for pregnant women, the management becomes
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complicated, because we should weight the potential
risk of both mother and fetus, such as the adverse effects
on fetus, severe complications of preterm birth, and the
potential of myxoma embolization for mother [8]. With
regard to the rarity of these cases, individualized treat-
ment is thought to be vital. A. S. John et al. indicated that
if the tumor manifests the traits of small size and non-
mobility and shows no valvular obstruction, the decision
of observation may be acceptable. Reversely, if the tumor
is too large and leads to inflow block, or is mobile and
carries a high risk of embolism, surgical removal of the
myxoma during pregnancy is ought to be taken into con-
sideration [5]. Traisrisilp K et al [17] recommended that
the surgical therapy rests with the gestational age. If the
tumor is found in the first trimester of pregnancy, the
operation should be performed early in the second tri-
mester of pregnancy. If the tumor is diagnosed after the
first trimester but before the late third trimester, surgery
is supposed to be carried out without delay. If the diag-
nosis takes place in the late third trimester of pregnancy,
delivery via cesarean section should be carried out first,
in view of the consensus that fetus in this trimester would
gain a high probability of survival without severe com-
plications. Our management strategies were the same
as those of Traisrisilp. In Case 1, the nature of the left
atrial myxoma was immobile and non-obstructive, which
may make the patient carry a low risk of sudden death
and embolism, just like the report from Tetera et al. [15]
that the elderly patient had no symptoms for a long time.
Therefore, the patient can maintain the pregnancy to the
late third trimester when a fetus could survive with few
premature complications. At last, we chose to deliver the
fetus first.In both Case 2 and Case 3, the diagnosis was
made in the second trimester of pregnancy. Considering
the high risk of maternal embolization stemming from
the mobile tumor, we performed surgical resection of
the tumors during pregnancy. The removal of left atrial
myxomas was relatively uncomplicated, due to the simple
surgical access and fewer feeding vessels of the tumor,
which was quite different from the other cardiac benign
tumor. Take the cardiac paraganglioma for example, it
may be highly vascularized and closely related to the sur-
rounding structures, which make the surgery more dif-
ficult, seen in reports from Fabrizio [18] and Gonzilez
Lépez [19]. Furthermore, the CPB duration in left atrial
myxomas was much shorter than other cardiac tumors.
Although CPB during the cardiac operation would result
in a certain probability of fetus death in the uterus, the
maternal and fetal outcomes would improve if CPB was
appropriately applied, such as a high flow rate, high per-
fusion pressure and pulsatile flow. Moreover, the short
CPB time can also improve the fetal survival rate. Fortu-
nately, the mothers and fetuses tolerated the operation.
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Nevertheless, some researchers [6] suggest that cardiac
operation should be taken into consideration in view of
the adverse effects on the pregnant women, especially
the embolism complications, no matter what gestational
age is. It has been reported that the maternal survival rate
has reached to 100% in the pregnant women with a car-
diac myxoma, much more higher than that of the preg-
nant patients with infective endocarditis [20]. The fetal
outcome would be promoted if suitable CPB skills were
performed in cardiac operation during pregnancy, con-
taining a high flow rate, high perfusion pressure, pulsatile
flow, and normothermia [6]. Liu et al. [21] have reported
22 cases of women accepting cardiac surgeries under
CPB during pregnancy, in which the maternal mortality
was 0%, and the fetal mortality was 18.2%, much lower
than that of previous reports. Therefore, the surgical
resection of left atrial myxoma during pregnancy could
be an acceptable option if CPB is appropriately used.
In the present literature, the minimum gestational age
was 6+weeks [3, 22], and the fetal outcomes were good.
In our cases, two patients received totally endoscopic
minimally invasive cardiac surgery during the second
trimester of pregnancy under CPB. None of the moth-
ers and fetuses experienced any adverse complications.
Totally endoscopic minimally invasive cardiac surgery
has the advantages of small trauma, beautiful incision
and rapid postoperative recovery [23]. In case 2 and case
3, the patients both accepted the minimally invasive car-
diac surgery and acquired better recovery and shorter
duration of hospital stay(3 days) than the traditional
surgery(the median sternotomy), indicating that the
minimally invasive cardiac surgery is also suitable to the
pregnant woman.

It has been recommended by guidelines [24, 25] that a
multidisciplinary team or pregnancy heart team should
be invited to the management of pregnant women with
cardiovascular disease. The minimum team must involve
a cardiologist, obstetrician, and anaesthetist, all with
expertise in the management of high-risk pregnancies
in women with cardiovascular disease [25]. The multi-
disciplinary team work could greatly improve the effec-
tiveness of treating the high-risk patients. In case 1, we
conducted a multidisciplinary team composed of a cardi-
ologist, obstetrician, neonatologist, and anaesthetist. And
in case 2 and 3, the pregnancy heart team included a car-
diologist, obstetrician, and anaesthetist. All the patients
gained good outcomes, indicating that the multidisci-
plinary team work is beneficial to the pregnant women
with left atrial myxoma.

In conclusion, the management of women with left
atrial myxomas diagnosed during pregnancy should be
individualized and combined with the gestational age.
If the diagnosis was made in the first two trimesters of
pregnancy, totally endoscopic minimally invasive cardiac
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surgery would be an optimal choice. CPB can be per-
formed with relative safety for the mother and fetus
when adhering to recommended guidelines. The deci-
sion must be made by a multidisciplinary team consist-
ing of an obstetrician, cardiologist, anesthesiologist and
neonatologist.
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