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ABSTRACT

Introduction: Carney Complex is a rare multiple endocrine neoplasia with cardiac myxomas being the most common cause
of death among affected patients. One must consider how many heart surgeries a patient may acquire before the treatment
itself becomes a significant risk factor. The use of an intra-aortic filter during cardiac surgeries is recommended, and heart
transplantation treatment for Carney Complex patients is proposed.
Presentation of case: A 24-year-old female presented with lightheadedness and was found to have a cardiac myxoma on
the left atrium. The patient underwent myxoma resections on four separate occasions. The patient underwent a fifth cardiac
myxoma resection. However, three days post-operatively, the patient experienced right-sided hemiplegia and imaging showed
99% left carotid artery occlusion. The patient was deemed unqualified for neurosurgical intervention and the patient died 5 days
post-operatively.
Discussion: Cardiac surgery can become detrimental with multiple surgical resections. With increased number of cardiac
surgeries and increased risk for morbidities postoperatively, Carney Complex patients should have an intra-aortic filter to lower
the risk of stroke.
Conclusions: Intra-aortic filter usage is recommended during surgical resection of cardiac tumors to capture emboli before they
travel into the systemic circulation. Heart transplant may prove beneficial to Carney complex cases, however neither the optimal
number of cardiac operations nor the timing of heart transplantation in the disease are documented in literature, limiting evidence
for solid therapeutic guidelines.
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1. INTRODUCTION

Carney Complex is a rare multiple endocrine neoplasia that
presents with a variety of affected organ systems. The com-
plex was described in 1985 after Carney et al. discovered
the pattern of cardiac myxomas along with skin pigmenta-
tion and primary pigmented nodular adrenocortical disease
(PPNAD).[1] The disease presents with spotty skin pigmenta-
tion (77%), cardiac myxomas (53%), skin myxomas (33%),
PPNAD (26%), and acromegaly (10%); depending on the

gender of the patient, it may also produce large-cell calci-
fying Sertoli cell tumors (LCCSCT) (33% of male patients)
and breast ductal adenoma (3% of female patients).[2] The
disease presents with myxomatous changes - abnormal pro-
liferation of mucin and collagen - in various organ systems.

Cardiac myxomas are the most common cause of death
among patients with Carney complex. This includes heart-
related issues (57%), cardiac myxoma obstruction (25%),
emboli (12%), heart surgery complications (10%), cardiomy-
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opathy (4%), or fatal cardiac arrhythmias (6%).[2] Presenta-
tion of myxomas on echocardiography demands resection.
However, the complex is associated with multiple presenta-
tions. One must consider how many heart surgeries a patient
may acquire before the treatment itself becomes a significant
risk factor.

Perioperative mortality of cardiac myxoma removal is
minute, but some complications may still occur postop-
eratively, including supraventricular arrhythmias, embolic
strokes, decreased cardiac output, and myxoma recur-
rence.[3, 4] Embolic events are a known complication from
cardiac myxomas. There is a 30% rate of association of
systemic emboli manifestations with left atrial myxomas
alone.[5] The Embol-X intraaortic filter (Edwards Life-
sciences In., Irvine, California) is an aortic cannulation de-
vice that prevents cardiac embolic phenomenon from cardiac
surgery. Showing a 74% reduction in cerebral injury in high-
risk patients after cardiac surgery,[6] it may serve effect in
the surgeries performed in Carney complex patients.

Recurrence of cardiac myxomas is also marked at 10%-
21%,[7, 8] either from incomplete resection or Carney com-
plex. The treatment for recurrent myxoma is redo-cardiac
surgery. However, multiple cardiac surgeries can cause car-
diac dysfunction due to repeated periods of ischemia in addi-
tion to iatrogenic fibrosis via surgical incisions on the cardiac
musculature. Therefore, other therapies may be considered.
Cardiac transplantation is rarely performed for benign car-
diac neoplasms and has not been documented for the use on
Carney complex patients. Studies have not compared the use
of transplantation as a substitute to resection therapy after
multiple cardiac myxoma resections in Carney complex.[9]

2. CASE PRESENTATION

A 24-year-old female presents to the hospital with a chief
complaint of lightheadedness on year 2006. Past medical his-
tory was significant for hypothyroidism and diabetes. Physi-
cal exam was significant for multiple ephelides on the face
and a heart murmur. An echocardiogram demonstrated a
cardiac myxoma on the left atrium. Resection of the myx-
oma occurred via a median sternotomy. After initiation of
cardiopulmonary bypass, the Embol-x intra-aortic filter was
deployed within the aorta to capture embolic and myxoma
debris. After aortic cross-clamping, dissection of the heart
exposed the myxoma in the left atrium, allowing adequate
visualization for ensured complete removal.

The patient returned with multiple presentations of cardiac
myxoma in years 2008, 2010, and 2011. Each myxoma was
located on a different area: right atrium on 2008 and left
ventricle on both 2010 and 2011. Resection procedure for

each presentation was similar to that described in the first
operation; removal of adhesions was also performed with
each operation.

Lab values on the third visit showed a significantly increased
amount of growth hormone; the presentation was subclinical.
Carney Complex was diagnosed on the third visit in 2010.
On the third operation, extensive endocardial ablation with
cautery was performed on suggestive neoplastic foci after
endoscopic visualization of all four heart chambers.

The patient presented with a fifth cardiac myxoma in the
left ventricle on 2013. Discussion on treatment led to the
suggestion of heart transplantation due to multiple myxoma
presentations, the genetic pattern, and multiple redo cardiac
operations.

The patient went to another hospital to inquire heart trans-
plantation. Previous operative notes were analyzed and an-
other echocardiogram was performed. Echocardiogram and
cardiac MRI showed two large, penduculated myxomas and a
thrombus (see Figures 1 and 2). The left ventricular ejection
fraction was measured at 41%-47%. The diagnosis switched
to incomplete cardiac myxoma resection and a 5th myxoma
resection was scheduled instead of heart transplantation.

Figure 1. Multiple (3+) large, peduncalated and fimbriated
mobile masses were found near the left ventricular apex.
The two most prominent measured 1.4 cm × 2.4 cm (A) and
1.4 cm × 2.6 cm (B). Both appeared affixed to apical lateral
LV wall via thin mobile stalks.
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Figure 2. Cardiac MRI on 5th presentation reveals two
pedunculated cardiac myxomas (A, B) found within the left
ventricle. A left ventricular aneurysm with small thrombus
(C) is also visualized at the apex of the chamber.

Pre-operatively, the patient was anticoagulated with heparin
due to the evidence of thrombi. After imaging suggested
the disappearance of clots, the operation commenced. After
going on the heart-lung machine, adhesions were removed
around the left ventricle. Multiple neoplastic foci and a
thrombus were discovered upon entry. After removal of the
thrombus and tumors, the ventriculotomy was closed and
the aortic cross-clamp and cardiopulmonary bypass were
removed appropriately. Of note, the Embol-x intra-aortic
filter was not used during the procedure.

Three days post-operatively, the patient awoke with right-
sided hemiplegia. CT scan of the head and neck revealed a
99% occlusion of the left carotid artery suggestive of embo-
lus from the cardiac surgery case. Neurosurgery deemed the
patient unqualified for intervention due to massive prolonged
ischemia of the cerebrum. After discussion with the family,
the ventilator was removed and the patient died five days
postoperatively at the age of 31 years.

3. DISCUSSION
Carney Complex (CNC) is an autosomal dominant genetic
disease that presents early in life. The genetic defect is
found in chromosome 17q2 (CNC1 gene), also known as the
PRKAR1A gene. The mutation causes an abnormality in the
1-alpha subunit of protein kinase A, which is responsible for
multiple hormonal and intracellular signaling pathways.[9]

Diagnosis is achieved with the presentation of 2 major cri-
teria (including skin pigmentation, cardiac myxoma, skin
myxoma, and PPNAD); or one major criterion plus evidence
of the genetic mutation.[2] Evidenced by the case, cardiac
myxomas present at a mean age of 24 years; this is unlike
sporadic myxomas that present at a mean age of 51 years.[1]

Cardiac myxomas are known to cause abnormalities includ-
ing valvular pathology, pulmonary congestion, and embolic
formation. Congestive heart failure (68%) and cerebral
strokes (27%) are commonly associated with presenting
symptoms.[10, 11] The mass effect of the myxoma causes
obstruction through the heart valve in addition to turbulent
blood flow. While the obstructive capabilities are commonly
presented as syncope, the turbulence in blood flow con-
tributes to the formation of thromboembolic formation via
the principles of Virchow’s triad. Due to these possible com-
plications, in addition to the recurrence of myxomas found
in Carney complex patients, it is suggested to perform an-
nual echocardiograms in afflicted patients.[9] Detection of a
cardiac myxoma prompts surgical excision to avoid the high
risk of embolization and stroke.[12]

Supported by this case, intra-aortic filter usage is recom-
mended during the operation to capture emboli before they
travel into the systemic circulation. Usage of the Embol-
X intraaortic filter during cardiac surgery diminished post-
operative stroke and embolic events significantly.[13, 14] So-
bieski et al. demonstrated a 94.5% rate of embolic matter
capture with the filter (N = 146; 74 patients received the filter
and 72 captured emboli matter).[14] It is also marked with a
74% reduction of cerebral vascular infarcts within high-risk
patients. A decrease in renal complications from 24% to 14%
has also been reported with the use of the filter.[6]

Although resection is the current treatment for cardiac myx-
oma, Carney complex is complicated with multiple cardiac
myxoma recurrences. Recurrence of cardiac mxyomas is
ranged between 10% and 21%.[7, 8] The present case in-
volved the evolution of mxyomas in three different chambers.
Resection of a cardiac myxoma does present with possible
post-opeartive complications, including supraventricular ar-
rhythmias such as atrial fibrillation, embolic strokes, and
decreased cardiac output.[3, 14] Long-term post-operative
complications include those from congestive heart failure
or myocardial infarction.[4] Additional cardiac myxoma re-
sections may exacerbate these post-operative complications.
A heart is believed to only sustain a limited amount of opera-
tions before iatrogenic myocardial fibrosis begins to signifi-
cantly affect the ejection fraction and cardiac index. Heart
transplantation may prove beneficial after a certain amount
of resections.[15, 16] A heart transplant patient has a mean
survival of 10 years; 27% of patients also live 20 years post-
transplantation.[17] The use of cardiac transplantation for any
primary cardiac tumor is not recommended since there is a
higher 10-year mortality rate with transplantation (25%) than
resections (2.75%).[18] However, there are no studies com-
paring the effects of transplantation versus resection after
multiple cardiac surgeries.
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