JACC: CASE REPORTS

VOL. 1, NO. 5, 2019

© 2019 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER

THE CC BY-NC-ND LICENSE (http://creativecommons.org/licenses/by-nc-nd/4.0/).

CASE REPORT

CLINICAL CASE

Alcohol Ablation of

Extracardiac Thoracic Tumor

ADVANCED

L)
i

Nikoloz Shekiladze, MD, Omer Mirza, MD, Pratik Sandesara, MD, Beka Bakhtadze, MD, John S. Douglas, Jr, MD

ABSTRACT

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

HISTORY OF PRESENTATION

A 67-year-old male patient was referred for percuta-
neous management of an extracardiac mass. Past
medical history was significant for stem cell trans-
plantation for multiple myeloma, chronic kidney
disease stage III, hypertension, and atrial fibrillation,
whose initial surveillance positron emission tomog-
raphy computed tomography (CT) showed a vascular
mass measuring 3.4 x 2.3 x 2.0 cm located on the roof
of the left atrium, below the right pulmonary artery
and posterior to the aorta (Figures 1 and 2).

A follow-up cardiac magnetic resonance (CMR)
6 months later revealed growth of the mass to 4.1 x
3.4 x 2.8 cm (Figures 3 to 6). The location of the mass
was not amenable to percutaneous biopsy in an
attempt to confirm diagnosis. Open surgical resection
was considered and offered. Due to the patient’s

LEARNING OBJECTIVES

e To understand feasibility of performing safe
alcohol ablation and/or coil embolization of
coronary feeder branch.

e To explore possibilities of nonsurgical,
minimally invasive management of thoracic
tumor in high-risk patients.

This case illustrates a novel percutaneous treatment of a highly vascular thoracic tumor impinging on the left atrium and
right pulmonary artery by delivery of coils and alcohol ablation via a circumflex coronary artery feeder branch.
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history of recent stem cell transplantation, subsequent
immunosuppression, and baseline renal dysfunction,
a heart team approach that included patient prefer-
ence lead to a decision not to pursue open surgical
excision. He was then referred to interventional car-
diology for left heart catheterization and evaluation of
potential percutaneous intervention options.

An extracardiac mediastinal mass can be an inci-
dental finding in patients who undergo plain chest
radiography or advanced imaging studies, such as CT
or CMR, as in this patient. Symptoms, if present,
may be due to direct mass effect (i.e., vascular
compression-superior vena cava syndrome, hypo-
tension due to cardiac compression, and tamponade
physiology), Horner syndrome, cough, and stridor.
Systemic symptoms can also be present (i.e., night
sweats, weight loss, fevers), mostly due to malignant
lesions (1).

DIFFERENTIAL DIAGNOSIS

The differential for the mass included benign
and malignant etiologies such as paraganglioma,
pheochromocytoma, or less likely, a plasmacytoma.
The location of this mass was in the middle
mediastinum; the differential of common middle

mediastinal masses includes lymphadenopathy (most
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ABBREVIATIONS
AND ACRONYMS

BMW = balanced middleweight

CMR = cardiac magnetic
resonance imaging

CT = computed tomography
OTW = over-the-wire

SAM = systolic anterior motion

common causes are lymphoma, sarcoidosis,
and metastatic lung cancer), benign cystic
tumors (bronchogenic cysts, enteric cysts,
and pericardial cysts), cardiovascular
aneurysm or anomaly (thoracic aortic aneu-
rysm, vascular ring), and esophageal
tumors (2).

By imaging, this mass appeared most

similar to paraganglioma, which is a tumor
that arises from paraganglionic cells with a low grade
of malignancy and nonepithelial origin. They are
thought to arise from neural crest progenitor cells of
the autonomic nervous system in extra-adrenal
chromaffin tissues. These tumors mostly arise from
posterior mediastinum, but occasionally may be
located in middle mediastinum. Mediastinal para-
gangliomas are rare tumors (affecting 2 to 5 people
per million per year), and they represent 0.3% of
mediastinal tumors and <2% of all paragangliomas.
They are usually located in the bifurcation of great
vessels, similar to our patient, showing intense and
homogeneous enhancement at chest CT. Para-
gangliomas of the middle mediastinum are generally
nonfunctional and incidentally detected at chest CT,
as in our case; however, sometimes symptoms related
to compression of adjacent mediastinal organs (heart,
great vessels, trachea, esophagus) by the tumor mass
may develop, generally later in a patient’s life. Para-
gangliomas of the posterior mediastinum are usually

FIGURE 1 PET Scan Showing Hypermetabolic Mass
3.4 x 2.3 x 2.0 cm Based on FDG Uptake (Axial Plane)

FDG = fluorodeoxyglucose; PET = positron emission
tomography.
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FIGURE 2 PET Scan Showing Hypermetabolic Mass
3.4 x 2.3 x 2.0 cm Based on FDG Uptake (Coronal Plane)

Abbreviations as in Figure 1.

functional (may secrete catecholamines, similarly to
pheochromocytoma) and affect younger people (3).

Coronary angiography identified a large feeder
branch from the proximal left circumflex coronary

FIGURE 3 CMR, 3-Chamber View First-Pass Perfusion Image

CMR = cardiac magnetic resonance imaging.
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FIGURE 4 CMR, T1-Weighted SSFP (Coronal Plane)

Aortic Arch

Neoplastic Mass

CMR = cardiac magnetic resonance imaging; LV = left ventricle;
PA = pulmonary artery; RA = right atrium; SSFP = steady-state
free precession.

artery and a small feeder branch from the right coro-
nary artery to the extracardiac tumor (Figures 7 to 9,
Videos 1, 2, 3, 4, 5, 6, and 7). The authors identified
this as the source circulation to the mass as the
vascular supply was discretely extracardiac on
angiogram, and it was encasing the shape of the
mass. Remaining coronary anatomy was free of
atherosclerotic disease. The levels of 24-h urine
fractionated metanephrines and catecholamines
were normal as shown in an initial testing for
possible secreting paraganglioma or thoracic pheo-
chromocytoma. Electrocardiogram showed normal
sinus rhythm with voltage criteria for left ventric-
ular hypertrophy and nonspecific T-wave inversions
in lead V, and lead III (Figure 10).

FIGURE 5 CMR, T1-Weighted SSFP Sequence With Contrast
(Axial Plane)

FIGURE 6 CMR, SSFP Sequence T1-Weighted Black Blood
Mass 4.1 x 3.4 x 2.8 cm

Ascending Aorta

LA = left atrium; other abbreviations as in Figure 4.

MANAGEMENT

After identification of the source circulation to the
mass, the authors proceeded with the intervention.
The authors ascertained that the intervention would
not jeopardize important normal structures because
the vascular supply to the mass was extracardiac, and
there was no contrast extravasation into surrounding
tissues on angiography. Using a Judkins left guide
catheter, the left coronary artery was engaged. A
0.014-inch balanced middleweight (BMW) guidewire
was inserted into the circumflex coronary artery and

FIGURE 7 Angiogram Image, RAO Caudal View of the
Left Coronary Artery, Focused on Tumor

Abbreviations as in Figure 4.

RAO = right anterior oblique.
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http://jacccr.acc.org/video/2019/1309_VID7.mp4
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FIGURE 8 Angiogram Image, RAO Caudal View of FIGURE 9 Injection of Contrast Through Microcatheter
Left Coronary Artery Showing Vascular Supply to the Tumor

RAO = right anterior oblique.

Transit microcatheter (Codman Neuro [Johnson &
Johnson]) into the distal segment of the feeder coro-
into the feeder branch that supplied the tumor (Video 8). nary branch. There was significant, albeit not
After removing the guidewire, 2 Trufill coils complete, reduction in flow (Videos 9, 10, and 11).
(3 x 20 mm) (Codman Neuro [Johnson & Johnson], Thus, the BMW guidewire was reinserted, and
Raynham, Massachusetts) were deployed through a the microcatheter was exchanged for a 2.0 x 6-mm

FIGURE 10 Electrocardiogram, Normal Sinus Rhythm With Voltage Criteria for Left Ventricular Hypertrophy and Nonspecific T-Wave Inversions in Lead V, and
Lead Il



http://jacccr.acc.org/video/2019/1309_VID8.mp4
http://jacccr.acc.org/video/2019/1309_VID9.mp4
http://jacccr.acc.org/video/2019/1309_VID10.mp4
http://jacccr.acc.org/video/2019/1309_VID11.mp4
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FIGURE 11 RAO Caudal View of LCA After Alcohol Ablation of
Feeder Branch

LCA = left coronary artery; RAO = right anterior oblique.

Sprinter over-the-wire (OTW) balloon (Medtronic,
Dublin, Ireland) that was used to occlude the feeder
branch. After the guidewire was removed, angiog-
raphy through the balloon confirmed complete occlu-
sion by the balloon without reflux into the circumflex
coronary artery (Video 12). A total of 1.5 ml of ethanol
was then administered through the OTW balloon

FIGURE 12 RAO Caudal View of LCA After Alcohol Ablation of
Feeder Branch, Focused on Tumor Location

FIGURE 13 CMR, T1-Weighted SSFP Sequence
(Sagittal Plane)

Ascending Aorta

Abbreviations as in Figures 4 and 6.

(Video 13). There was a transient asymptomatic
change in rhythm from sinus bradycardia to sinus
arrest and junctional escape rhythm of 45 to
60 beats/min. Finally, the balloon was removed over
a guidewire, and on angiography, the authors
noted patent left circumflex and left anterior
descending coronary arteries with occlusion of the
feeder coronary branch without further visualization
of extracardiac tumor (Figures 11 and 12, Videos 14, 15,
and 16). After monitoring on telemetry overnight, the
patient was discharged home the following morning.

DISCUSSION

Alcohol ablation has been used in multiple disciplines
of medicine, and it has several indications. For

FIGURE 14 CMR, T1-Weighted SSFP Sequence With Contrast
(Axial Plane)

Neoplastic Mass

Abbreviations as in Figure 13.

IV = interventricular; other abbreviations as in Figures 4 and 6.



http://jacccr.acc.org/video/2019/1309_VID12.mp4
http://jacccr.acc.org/video/2019/1309_VID13.mp4
http://jacccr.acc.org/video/2019/1309_VID14.mp4
http://jacccr.acc.org/video/2019/1309_VID15.mp4
http://jacccr.acc.org/video/2019/1309_VID16.mp4
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instance, alcohol septal ablation is used in hypertro-
phic cardiomyopathy, where it relieves left ventricu-
lar outflow tract obstruction by creating a localized
myocardial infarction in the area of the basal septal
muscle where systolic anterior motion-septal contact
is occurring (4,5). Transarterial chemoembolization,
that is, the use of drug-eluting polyvinyl alcohol mi-
crospheres (“beads”), has been used in treatment of
hepatocellular carcinoma as a complementary pro-
cedure before portal vein embolization procedure
because it eliminates the arterial blood supply to the
tumor. Percutaneous ethanol injection may be
considered for patients with small hepatocellular
carcinomas who are not candidates for resection due
to their poor functional hepatic reserve (6). Ethanol
has also been used as a nonsurgical method in treat-
ment of toxic thyroid adenomas with percutaneous
injection using ultrasound guidance at weekly in-
tervals for 5 to 8 weeks. This form of therapy is not
widely used in the United States. However, where
available, it can be used when Iodine-131 or surgery is
not desirable and when the nodule is not too large
(<5 ml in volume) (7,8). Finally, pre-operative
embolization of hypervascular thoracic, lumbar, and
sacral spinal column tumors with polyvinyl alcohol
particles has been linked to reduced intraoperative
blood loss and improved qualitative variables such as
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visibility and resectability of the tumor (9,10). Alcohol
ablation of the extracardiac tumor through a coronary
artery branch has not been described in the published
reports.

FOLLOW-UP

After alcohol ablation, follow-up CMR revealed a
reduction in tumor size (3.1 x 2.7 x 1.8 cm and
later, 2.2 x 1.9 x 1.3 cm from the initial 4.1 x 3.4 x
2.8 cm) and no identifiable perfusion of this tumor
(Figures 13 and 14). Follow-up cardiac CMR every
3 months thus far has shown a steady reduction in
tumor size.

CONCLUSIONS

Although a rare condition, certain vascular extrac-
ardiac masses may be safely and successfully treated
with percutaneous coil embolization and/or alcohol
ablation should arterial supply come from a coronary
feeder branch.

ADDRESS FOR CORRESPONDENCE: Dr. Nikoloz
Shekiladze, Cardiovascular Disease Fellowship Pro-
grams, 101 Woodruff Circle, WMB 1013, Atlanta,
Georgia 30322. E-mail: nshekil@emory.edu.
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