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Color Doppler Aliasing: Unmasking the
Diagnosis of Cardiac Rosai-Dorfman
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VIDEO HIGHLIGHTS

Video 1: Two-dimensional TTE, apical 4-chamber view with

color-flow Doppler, demonstrates color-flow aliasing from a

right PV.

Video 2: Transthoracic echocardiogram revealing abnormal

two-dimensional TTE, apical 5-chamber view with color-flow

Doppler, demonstrates color-flow aliasing from a right PV.

Video 3: Two-dimensional TTE, apical long-axis view with

color-flow Doppler, demonstrates color-flow aliasing from a

right pulmonary vein.

Video 4: Two-dimensional TTE, subcostal dual-display view

without (left) and with (right) color-flow Doppler (midvalue
INTRODUCTION

Cardiac masses are often detected on echocardiography as abnormal
echodensities within the cardiac chambers. We report a case of a
cardiac mass that was first identified on echocardiogram due to alias-
ing of color-flow Doppler of the pulmonary veins (PVs). This resulted
in a cascade of testing that ultimately led to a diagnosis of Rosai-
Dorfman disease (RDD). This rare condition is characterized by
nonmalignant proliferation of histiocytes1; RDD most often presents
as painless cervical lymphadenopathy but presents a unique diag-
nostic challenge when confined to extranodal sites, especially in the
heart. Cardiac involvement in RDD (cRDD) is exceedingly rare,
making this case an important addition to the limited literature and
highlighting the importance of acquiring additional views when unex-
pected findings arise during echocardiographic scanning.
Nyquist limit), demonstrates color-flow Doppler aliasing from a

right pulmonary vein.

Video 5: Intraoperative two-dimensional transesophageal

echocardiogram (TEE), midesophageal biplane, bicaval long-axis

(left) and short-axis (right) view, demonstrates a mass at the in-

teratrial septum in cross plane.

Video 6: Intraoperative two-dimensional TEE, midesophageal

rightward rotated, long-axis (117�) view with color-flowDoppler

(reduced Nyquist limit), demonstrates a mass encasing the right

superior pulmonary veins with extension into the interatrial

septum causing color-flow aliasing.

Video 7: Intraoperative two-dimensional TEE, midesophageal

rightward rotated, long-axis (103�) view with color-flow

Doppler, demonstrates color-flow aliasing from the right supe-

rior pulmonary vein stenosis due to a mass at the interatrial

septum.

Viewthevideocontentonlineatwww.cvcasejournal.com.
CASE PRESENTATION

A 62-year-old woman of Asian descent presented to the emergency
department with subacute worsening of atypical chest pain. In the
emergency department, they were found to be in atrial flutter at a heart
rate of 103 beats per minute with nonspecific ST-segment abnormal-
ities. The physical exam did not reveal volume overload or findings sug-
gestive of significant valve disease. Serial troponin and CK levels were
normal. The patient spontaneously converted to sinus rhythm during
the emergency department stay. Chest pain was deemed secondary
to atrial flutter with rapid ventricular response, and they were dis-
charged home with a referral to the rapid access cardiology clinic.

The patient was reassessed in the outpatient cardiology clinic
where they were prescribed beta-blockers and apixaban and under-
went an outpatient pharmacologic myocardial perfusion scan that
was negative for myocardial ischemia with normal left ventricular sys-
tolic function. A 24-hour ambulatory electrocardiogram demon-
strated paroxysmal atrial flutter with controlled ventricular response.
A transthoracic echocardiogram (TTE) was performed to assess car-
diac structure in the setting of newly diagnosed atrial flutter.
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The TTE showed normal biventricular systolic function and amoder-
ately dilated left atrium (LA; 43 mL/m2) with no significant valve dis-
ease. Estimated pulmonary artery systolic pressure was 28 mm Hg.
There was unexpected color-flow Doppler aliasing noted within the
LA at the level of the PVs (Figure 1, Videos 1-4). Interrogation of the
PV pulsed-wave Doppler flow demonstrated elevated velocities up to
1.4 m/sec of unclear significance. Multimodality imaging to further
characterize cardiac structure was recommended.

While awaiting additional imaging the patient developed new exer-
cise-limiting dyspnea. The subsequent cardiac computed tomography
(CT) scan revealed thickening of the left atrial wall between the right
superior and inferior PVs, as well as the atrial septum, measured at
18 mm in thickness. There was less extensive thickening of the supe-
rior dorsal and inferior LA (5-9 mm), with mild narrowing of the right
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Figure 1 Two-dimensional TTE, apical 4-chamber (A), 5-chamber (B), and long-axis (C) views with color-flow Doppler, and subcostal
dual-display view (D) without (left) and with (right) color-flow Doppler, demonstrates color-flow aliasing (arrows) from a right PV. LV,
Left ventricle; RA, right atrium; RV, right ventricle.
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superior and moderate stenosis of the right inferior PVs (Figure 2A).
These findings were concerning for lymphoproliferative disorder, so
a cardiovascular magnetic resonance scan was ordered. That scan re-
vealed a soft tissue mass arising from the base of the LA and interatrial
septum encasing and stenosing the right-sided PVs, impacting the right
atrium and superior vena cava inflow (Figure 2B); however, no spe-
cific diagnoses could be made.

Given the concern for malignancy, the patient underwent compre-
hensive imaging, including CTscans of the head, chest, and abdomen,
which were negative for other masses. A fludeoxyglucose-18 (FDG)
positron emission tomography scan confirmed that the left atrial
mass was intensely FDG avid, in keeping with possible malignancy
(Figure 2C). No suspicious FDG-avid lesion was identified elsewhere.
At this point the working diagnosis was for sarcoma or lymphoma;
however, tissue confirmation was essential for management. No
percutaneous options were feasible, and they were referred for
open biopsy and mass resection.

Intraoperative transesophageal echocardiography guided the pro-
cedure (Figure 3, Videos 5-7). The mass was localized to the posterior
left atrial wall, causing significant obstruction of the right inferior PV,
and there was mass effect at the cavoatrial junction (at the level of
the inferior vena cava). The integration of the mass into the left atrial
wall did not allow for significant resection, and a sample was taken for
tissue diagnosis. Due to alterations in volume status during the surgery
the mass caused obstruction of the inferior vena cava requiring transi-
tion from cardiopulmonary bypass to extracorporeal membrane
oxygenation support. The patient remained on support for nearly
2 weeks and ultimately required a cavoatrial shunt for successful
wean from support.

The tissue sample hematoxylin and eosin–stained sections showed
myocardial tissue containing dense and destructive lymphoplasma-
cytic and histiocytic infiltrate mixed with areas of dense sclerosis.
Lymphocytes were a mix of CD20+ PAX5+ B-cells and CD3+ T cells
in a reactive distribution. Lymphocytes were positive for BCL2 and
negative for BCL6. CD138 highlights abundant plasma cells, which
are polytypic for kappa and lambda light chains. There was no signif-
icant increase in IgG4 staining relative to IgG staining. Histological
findings were consistent with RDD.

The patient was diagnosed with extranodal RDD, exclusively in the
heart. The patient underwent 4 infusions of rituximab over the course



Figure 2 Multimodality imaging for evaluation of precise anatomicmass location andmetabolic activity. (A)Cardiac CT, axial (left) and
multiplanar oblique coronal (right) displays, demonstrates a poorly demarcated focal thickening of the posterior LA (arrows), between
the right superior and inferior PVs and interatrial septum, measuring up to 18 mm, resulting in mild narrowing of the right superior and
moderate stenosis of the right inferior PVs. (B)Cardiovascular magnetic resonance scan, balanced steady-state free precession axial
display (left) and black-blood spin-echo sequence coronal display (right), demonstrates a soft tissue mass (isointense relative to the
myocardium) encasing and stenosing the right-sided PVs (arrows) with encroachment on the superior vena cava. (C) Positron emis-
sion tomography with 198.6MBq of FDG, superior (left) andmidventricular (right) axial displays, demonstrates that the asymmetric left
atrial wall thickening was intensely FDG avid (*).
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of 4 weeks. Imaging with positron emission tomography at 1 month
posttreatment demonstrated significant response with decreased
FDG activity in the interatrial region, which could correspond with
postsurgical inflammation. A cardiac CTscan 3 months posttreatment
demonstrated decreased LA thickening (9 mm) with slight improve-
ment in right-sided PV stenosis. At 6 months postoperatively they
had improved from a clinical point of view and were ambulating short
distances without walking aids, although they were not quite back to
baseline, with residual dyspnea on exertion. The hematology care
team was satisfied with the patient’s progress and planned to conduct
radiological studies every 3 to 6 months to reevaluate the atrial mass.

DISCUSSION

Rosai-Dorfman disease is an idiopathic nonmalignant proliferation of
non-Langerhans sinus histiocytes,1-3 which often presents as painless,



Figure 3 Intraoperative two-dimensional transesophageal echocardiogram, bicaval biplane (A) long-axis (left) and short-axis (right)
view, demonstrates a mass (arrow) at the interatrial septum in cross plane; (B) rightward rotated, long-axis (117�) view with reduced
Nyquist color-flow Doppler and (D) long-axis (103�) view with normal scale color-flow Doppler, demonstrates right superior PV ste-
nosis; (C) short-axis display (0�) with color-flow Doppler-guided pulsed-wave spectral Doppler, demonstrates a pathologic contin-
uous flow pattern and increased maximal systolic velocity at 1.6 m/sec.
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massive bilateral cervical lymphadenopathy in young adults and chil-
dren. The disease is very rare, with an incidence of about 3 per million,
with approximately 1,000 cases having been reported in literature.2

However, RDD is generally self-limiting and does not threaten
life.1,4 Definitive diagnosis is done by histological assessment.5

Rosai-Dorfman disease with additional masses outside of the
lymph nodes, known as extranodal RDD, is observed in 25% to
40% of cases.1,6 Due to nonspecific symptoms and a diverse range
of mass sites, its presentation may closely resemble various inflamma-
tory or neoplastic disorders, leading to potential misdiagnosis.2

Extranodal-only presentations of RDD are very rare, and are signifi-
cantly more difficult to treat and identify due to lack of common cer-
vical symptoms.1,2 Additionally, the diagnosis of extranodal RDDmay
be complicated by excess fibrosis or emperipolesis, as compared with
nodal RDD.1

Cardiac involvement in RDD is extremely rare and is reported to
occur in 0.1% to 0.2% of cases.5 Reported cases of cRDD masses
have been found within the epicardium, pericardium, pulmonary ar-
tery, and 4 chambers with or without infiltration.5,7 The treatment and
prognosis of cRDD remains unknown. However, limited data,
including a case series of 15 adults, suggest the most favorable out-
comes were in patients for whom surgical excision was feasible.5

Our patient was unable to undergo surgical excision, which resulted
in a requirement for cavoatrial bypass related to mass effect; however,
since then, there has been radiographic response and improvement in
clinical status.

The current patient represents a rarity among rarities: a case of ex-
tranodal-only cRDD. This condition was detected incidentally on a
routine TTE for atrial flutter. During the TTE, there was unexpected
color-flowDoppler aliasing at the PVs associated with elevated PV ve-
locity. The astute sonographer identified the abnormality at the time
of scanning and augmented the views through off-axis windows.

The finding of turbulent PV flow on color-flow Doppler should
raise suspicion of PV stenosis with flow velocities >1.1 m/sec indi-
cating possible obstruction.8 Pulmonary vein stenosis may be congen-
ital or acquired, with the latter often associated with radiofrequency
ablation procedures as well as less common extrinsic processes such
as neoplasms, sarcoidosis, or fibrosing mediastinitis.9-11 Due to the
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suspicious TTE, our patient underwent additional imaging, and subse-
quent biopsy revealed the definitive diagnosis of extranodal-only
cRDD.

CONCLUSION

This patient is an exceedingly rare case of cardiac-isolated RDD. This
report underscores the complexity of diagnosing cardiacmasses, given
that rare disease may mimic more common cardiac pathologies. The
diagnostic journey, involving a combination of imaging modalities and
histopathological analysis, highlights the necessity of an integrated
approach in cardiac care. This case contributes to the limited literature
on extranodal-only cRDD, providing valuable insights for future
similar cases. The successful identification and treatment of this rare
disease also demonstrate the evolving capabilities of cardiac imaging
and surgical techniques.
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