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SUMMARY
Cardiac rhabdomyoma is the most common primary
cardiac tumour during childhood and is usually
associated with tuberous sclerosis complex (TSC).
These tumours are generally considered benign, and
spontaneous regression occurs commonly. However,
when the tumours cause significant symptoms, the
current standard treatment is surgical resection.
Everolimus is an mammalian target of rapamycin (mTOR)
complex 1 inhibitor that has been successfully used to
treat subependymal giant cell astrocytomas and renal
angiomyolipomas associated with TSC. A few case
reports have described the effectiveness of everolimus
therapy in treating cardiac rhabdomyomas as well. We
report a case of a newborn who had near complete
resolution of multiple rhabdomyomas within a month of
receiving everolimus therapy for non-cardiac masses. To
the best of our knowledge, this is the fastest resolution
of cardiac rhabdomyomas associated with everolimus
therapy to date. Everolimus may be a promising
alternative for high-risk surgical candidates with
haemodynamically significant cardiac rhabdomyomas.

BACKGROUND
Tuberous sclerosis is an autosomal dominant neuro-
cutaneous syndrome caused by mutation in either
the tuberous sclerosis complex 1 (TSC1) or TSC2
tumour-suppressor genes. When either TSC1
(hamartin) or TSC2 (tuberin) is deficient, mTOR
complex 1 is upregulated, leading to abnormal cel-
lular growth, proliferation and protein synthesis.1–3

TSC is characterised by formation of hamartomas
in multiple organs including the brain, skin, heart,
lungs, kidneys and retina.1 2 Cardiac rhabdomyoma
is the most common primary cardiac tumour
during childhood, representing 45–75% of all
tumours,4 5 and is present in approximately 50%
of TSC cases.6 Cardiac rhabdomyomas are gener-
ally considered benign and most patients are
asymptomatic.7 When present, symptoms may
include dysrhythmias, intracardiac obstruction to
blood flow and congestive heart failure. The
natural history in many cases is spontaneous regres-
sion.8 9 While the mechanism of regression is not
clearly known, increased apoptosis has been
reported in some cases.8 10 The current standard
treatment of symptomatic cardiac tumours is surgi-
cal resection, usually for cases of clinically signifi-
cant obstruction or heart failure. Everolimus is an
mTOR complex 1 inhibitor that has been success-
fully used against subependymal giant cell astrocy-
tomas (SEGAs) and renal angiomyolipomas.1 Its
use for treatment of cardiac rhabdomyomas is

currently not standard practice, although its efficacy
in treating cardiac rhabdomyomas has been
described in rare case reports.6 9 We describe a case
of rapid resolution of multiple rhabdomyomas in
an infant being treated for non-cardiac masses. The
swift clinical course was shown well with
echocardiography.

CASE PRESENTATION
A 2-week-old term neonate was admitted to our
hospital, with concerns for apnoeic spells. He was
the first child of non-consanguineous healthy
parents, and was born by caesarean section for
failure to progress. His birth weight was 3.65 kg.
Neurological evaluation revealed the diagnosis of
infantile spasms and brain MRI showed presence of
subependymal nodules. A renal ultrasound was
concerning for angiomyolipomas. The patient was
diagnosed with TSC. On admission, his heart rate
was 140 bpm, blood pressure was 90/70 mm Hg
and oxygen saturation was 97% on room air. His
cardiovascular examination was normal, with no
murmur on examination and no signs of heart
failure. His ECG was normal. An echocardiogram
obtained as part of TSC evaluation showed mul-
tiple rhabdomyomas (figure 1 and videos 1–3).
There were eight different rhabdomyomas noted in
multiple locations. The sizes of the tumours ranged
from 3 to 12 mm (figure 1 with arrows). The
patient had one mass in the subpulmonic region
and another mass lateral to the pulmonary valve
(figure 1 and video 4). Neither caused subpulmon-
ary stenosis, pulmonary stenosis or pulmonary
regurgitation. Two rhabdomyomas were noted in
the right ventricle, two masses in the left ventricu-
lar septal wall and two masses in the left ventricular
free wall. There was no significant atrioventricular
valve, or semilunar valve stenosis or regurgitation,
and there was normal biventricular systolic func-
tion. A diagnosis of TSC with multiple rhabdomyo-
mas was made.

INVESTIGATIONS
▸ Brain MRI: subependymal nodules
▸ Renal ultrasound: angiomyolipomas
▸ ECG: normal
▸ Echocardiogram: highly echogenic, multiple,

well-circumscribed intramural nodules consistent
with rhabdomyomas.

DIFFERENTIAL DIAGNOSIS
▸ Primary cardiac tumour
▸ Fibromas.
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Figure 1 Echocardiographic images of cardiac rhabdomyomas from parasternal short axis, apical four-chamber, apical five-chamber and
parasternal short axis showing right ventricular outflow tract. Images on top demonstrating dense echogenic masses before everolimus treatment.
The images below demonstrating resolution of rhabdomyomas within a month of initiating everolimus therapy. The arrows indicating the location of
the masses (top). (LA, left atrium; LV, left ventricle; LVOT, left ventricular outflow tract; RA, right atrium; RV, right ventricle; RVOT, right ventricular
outflow tract).

Video 1 Cardiac rhabdomyomas
from parasternal short axis on
two-dimensional echocardiogram. This
video demonstrating dense echogenic
masses before everolimus treatment.
The arrows indicating the location of
the masses.

Video 2 Cardiac rhabdomyomas
from apical four-chamber view. This
video demonstrating dense echogenic
masses in the right and left ventricular
cavity before everolimus treatment. The
arrows indicating the location of the
masses.
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Video 3 Cardiac rhabdomyomas
from apical five-chamber view. This
video demonstrating unobstructed flow
across left ventricular outflow tract.
The arrows indicating the dense
echogenic masses in the right and left
ventricular cavity before everolimus
treatment.

Video 4 Cardiac rhabdomyoma from
parasternal short axis on
two-dimensional echocardiogram. This
video demonstrating dense echogenic
masses in the right ventricular outflow
tract before everolimus treatment. The
arrow indicating the location of the
mass in right ventricular outflow tract.

Video 5 Parasternal short axis view
on two-dimensional echocardiogram,
near complete resolution of the dense
echogenic masses within a month of
initiating everolimus therapy.
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TREATMENT
The patient was started on everolimus to treat SEGA.

OUTCOME AND FOLLOW-UP
The patient was seen in cardiology clinic 1 month later, and
continued to have a normal examination. A follow-up echocar-
diogram showed apparent resolution of all intracardiac masses
(figure 1 and videos 5–8), and continued normal systolic func-
tion. The patient’s ECG was also normal at follow-up.

DISCUSSION
Cardiac rhabdomyomas are usually asymptomatic benign cardiac
tumours, known to regress spontaneously. Therefore interven-
tion is indicated only in patients with serious haemodynamic
conditions such as ventricular inflow or outflow obstruction,

valvular dysfunction or congestive heart failure.8 9 The current
standard of care for such symptomatic cardiac tumours is surgi-
cal resection. However, deep locations or giant tumour masses
compressing and infiltrating the heart frequently cannot
undergo complete resection.9 Other factors adding risk to the
surgery include small patient size or prematurity. Everolimus is
an mTOR complex 1 inhibitor that has been successfully used
against SEGAs and angiomyolipomas associated with TSC.1 A
few case reports have also reported the effectiveness of everoli-
mus therapy in shrinkage of cardiac rhabdomyomas.6 9 In this
case report, we describe the rapid resolution of multifocal
cardiac rhabdomyoma following everolimus therapy started for
SEGA. Cardiac rhabdomyoma has been reported in the
newborn,9 however, to the best of our knowledge, our case had
the fastest resolution of cardiac rhabdomyoma reported thus far

Video 6 Apical four-chamber view
on two-dimensional echocardiogram,
with near complete resolution of the
dense echogenic masses within a
month of initiating everolimus therapy.

Video 7 Apical five-chamber view in
colour. This video demonstrating near
complete resolution of the dense
echogenic masses within a month of
initiating everolimus therapy and
unobstructed flow across left
ventricular outflow tract.
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in the literature. Although cardiac rhabdomyomas are known to
regress spontaneously, the rapidity with which the cardiac
tumour regressed suggests the role of everolimus therapy as a
potential contributor. Similar to our experience, Tibero et al
reported an incidental finding of near complete regression of
cardiac rhabdomyoma following initiation of everolimus therapy
for SEGAs. However, according to their report, it took almost
13 months for near complete resolution compared to ours,
which showed significant regression of cardiac rhabdomyoma
within a month of initiation of everolimus treatment.6 Demir
et al9 also reported their experience of successfully treating
symptomatic cardiac rhabdomyoma with everolimus therapy;
their patient was not a candidate for surgery due to extensive
intramural involvement. In conclusion, everolimus treatment

may be a potential option for first-line therapy in patients with
haemodynamically significant rhabdomyomas, especially in
high-risk surgical candidates. Prospective investigation in a large
cohort is warranted to further investigate.
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Video 8 Parasternal short axis in
colour. This video demonstrating near
complete resolution of the dense
echogenic masses within a month of
initiating everolimus therapy and
unobstructed flow across right
ventricular outflow tract.

Learning points

▸ Cardiac rhabdomyoma is the most common primary cardiac
tumour during childhood and is usually associated with
tuberous sclerosis complex (TSC).

▸ Everolimus is an mTOR complex 1 inhibitor that has been
successfully used against subependymal giant cell
astrocytomas and angiomyolipomas associated with TSC.

▸ Everolimus may be a promising alternative for high-risk
surgical candidates with haemodynamically significant
cardiac rhabdomyomas.
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