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Key Messages

Extramedullary plasmacytoma most commonly involves the
head and neck. Infrequent sites include the gastrointestinal
tract, liver, spleen, pancreas, lungs, thyroid, breast, testis, and
skin. Primary cardiac involvement occurs extremely rare,
usually involves one or both atria. Multifocal EMP with
multiple site involvement synchronously has been rarely
reported and limited literature on incidence.

Introduction

We report an unusual cardiac mass in cardiac MRI, detailed
work-up of which led to the diagnosis of multifocal extra-
medullary plasmacytomas (EMP) involving the heart, ribs,
pancreas, retroperitoneum, and soft tissues of the thigh,
rarely reported in the literature and cardiac involvement
was found among 3% of all reported EMPs. Very few cases of
cardiac plasmacytoma have been reported from 1977 to
2020 (around 50).

Case History

A 76-year-old female patient came to our hospital with
complaints of abdominal pain and distension for 2 months
and breathlessness for 1 month. An emergency echocardio-
gram was done, and it showed a heterochronic mass lesion
noted in the right atrial cavity attached to the interatrial
septum with thickened interventricular septum (►Fig. 1).
ejection fraction was 64% with normal left ventricular
systolic function. She was referred for cardiac magnetic
resonance imaging in our department to rule out atrial
thrombus. Cardiac MRI was done in a 3 Tesla MRI (Siemens
Healthineers, Skyra, Erlangen, Germany) as per institute
protocol. Morphology was evaluated with haste axial, trufi
coronal, and axial sequences with cine axial stack and
standard cardiac views. It showed a well-defined hypoin-
tense soft tissue intensity lesion in right atrial cavity
attached to the interatrial septum and extending along
the atrioventricular groove (►Fig. 2). Similar intense soft
tissue thickening was noted in the interventricular septum.
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Abstract Disseminated extramedullary plasmacytoma (EMP) is an unusual entity that has
nonspecific imaging features at MRI. Nevertheless, knowledge of its imaging features
and unusual locations might help radiologists to suspect it in the appropriate clinical
scenario. Some noncontiguous EMPs might mimic lymphoma and MRI would be useful
as a problem-solving tool in EMP and would help in treatment planning. We report an
unusual cardiac mass in cardiac MRI, a detailed work-up of which led to the diagnosis of
multifocal EMP involving the heart, ribs, pancreas, retroperitoneum, and soft tissues of
the thigh, rarely reported in the literature.
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Moderate bilateral pleural effusion was noted. Additionally,
a soft tissue intensity lesion showing diffusion restriction
and low apparent diffusion coefficient (ADC) values was
noted in the right anterior chest wall. Axial images showed

a hypointense lesion in the visualized abdominal sections
and so the abdomen and pelvis were further evaluated. We
found a large, lobular, relatively well-defined hypointense
soft tissue intensity lesion in the left anterior pararenal

Fig. 1 Panels (A and B) show echocardiogram images of heteroechoic mass lesion in right atrium (orange arrow) attached to the interatrial
septum. Note also the thickened interventricular septum (blue arrow).

Fig. 2 (A) Cardiac MRI four-chamber view shows hypointense soft tissue intensity lesion noted in Interatrial septum (orange arrow) and atrioventricular
groove. (B) Short axis view near base shows thickening of septal wall of left ventricle (blue arrow). (C and D) Diffusion and ADC sequences showing a lesion
near right anterior chest wall showing diffusion restriction with low ADC values (yellow arrow). ADC, apparent diffusion coefficient.
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space causing superior displacement of the spleen and
medial displacement of bowel loops (►Fig. 3). The lesion
also infiltrated the pancreas and anterior cortex of the left
kidney. Similar signal intensity lesion was noted in right
paravertebral region in posterior pararenal space. Both the
lesions showed diffusion restriction and low ADC values.
Surprisingly lower pelvic sections showed another similar
signal intensity lesion in the medial left thigh in the
intermuscular plane. CT chest was performed, and it
showed cardiomegaly with moderate bilateral pleural effu-
sion and CT abdomen with oral contrast showed a hetero-
dense lesion with a similar extension (►Fig. 4). Visualized
bones appeared normal. No evidence of enlarged mediasti-
nal and abdominal lymph nodes was noted. Ultrasound
screening of both abdomen and thigh showed large hetero-
echoic lesions with minimal peripheral vascularity (►Fig. 5)
and biopsy was done from the retroperitoneal lesion.
Histopathological findings were consistent with plasmacy-
toma and revealed numerous neoplastic plasma cells with
nuclear pleomorphism. Immunohistochemistry staining
showed CD 138 positivity and CK, CD 20, CD 3 negativity
(►Fig. 6). Routine urine protein investigations were normal
and serum IgG, IgA was increased mildly with no clinical
significance (1,400mg/dL and 312mg/dL, respectively).
Thus, a final diagnosis of multifocal EMP with a large
retroperitoneal mass and involving the heart, anterior
chest wall, right posterior pararenal space, and left thigh
was made.

Discussion

Multiple myeloma (MM) is the most common primary bone
malignant neoplasm affecting the age group between 40 and
80 years.1 Advances in imaging modalities and treatment
facilities increased the lifespan of patients.2 Extramedullary
myeloma occurs in 7 to 18% of new cases as the primary
manifestation and 6 to 20% of oldMMcases.3 Themechanism
of extramedullary occurrence might be a contiguous spread
or hematogenous spread.4 The proliferation of plasma cells in
bone or soft tissues, without bone marrow involvement or
other systemic presentation of MM, is the feature of solitary
bone plasmacytoma and extramedullary plasmacytoma.
More than one extramedullary tumor of plasma cells or
multiple sites of disease in bone is referred to as multiple
EMP or multiple solitary plasmacytoma as seen in our case.5

EMPs can be disseminated at presentation as seen in our case.
Primary plasmacytoma, whether osseous or nonosseous,

was distinguished from MM by the absence of hypercalce-
mia, renal insufficiency and anemia, normal skeletal survey,
absence of bone marrow plasmacytosis, and serum or uri-
nary paraprotein <2g/dL.6 Our case had normal calcium
levels (9.8mg/dL), normal bone marrow biopsy, and normal
urinary protein levels. EMP most commonly involves the
head and neck especially in the upper respiratory tract.7

Infrequent sites of involvement include the gastrointestinal
tract, liver, spleen, pancreas, lungs, thyroid, breast, testis, or
skin. EMP presenting as a soft tissuemass is, therefore, a rare

Fig. 3 (A and B) Axial T1W and T2W images hypointense lesion noted in left anterior pararenal space (orange arrow) infiltrating the pancreas and
anterior wall of left kidney. Similar intense lesion noted in right paravertebral lesion. (C and D) Diffusion and ADC images show the lesion with
restricted diffusion and low ADC values (yellow arrow). (E) Coronal haste image shows the large retroperitoneal lesion (orange arrow) with
displacement of bowel loops. (F) Axial T2W haste image near the lower pelvis cut shows similar hypointense lesion in the medial thigh region
(blue arrow).
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Fig. 5 (A and B) Ultrasound images of the abdomen show large heteroechoic lesion (orange arrow) with minimal peripheral vascularity (yellow
arrow). (C and D) Ultrasound images of the thigh region show similar heteroechoic lesion (blue arrow) in intramuscular plane with minimal
vascularity (yellow arrow).

Fig. 4 (A and B) Plain CT scanogram and axial section show cardiomegaly and bilateral pleural effusion. (C) CT—abdomen axial section with oral
contrast shows large hypodense lesion noted in left anterior pararenal space (orange arrow). Similar hypodense lesion noted in right
paravertebral lesion. (D) Hypodense lesion in the medial thigh region (blue arrow). Panel (E) shows large lobular retroperitoneal lesion (orange
arrow) with displacement of bowel loops.
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event and not usually included in the differential diagnosis of
other more common soft tissue masses, such as sarcomas,
fibrous tumors, hemangiomas, neurofibromas, or lympho-
mas. But our case presented as multiple soft tissue masses in
the retroperitoneum, chest wall, and thigh, necessitating
histopathological and immunohistochemical assays to
confirm the diagnosis.

Primary cardiac involvement occurs extremely rare and
reported in 3% of cases and all cases showed involvement of
one or both atria as large space-occupying lesions.8 Very few
cases of cardiac plasmacytoma have been reported from
1977 to 2020 (around 50).9 Our case showed involvement
of both atria as well as atrioventricular groove and interven-
tricular septum. The right atrium is commonly involved in
cases of disseminated plasmacytoma since it is postulated
that circulating plasma cells can implant in the right atrium
via venous route.10 This case also highlights the utility of
cardiac magnetic resonance to localize, characterize, and
evaluate cardiac masses and their physiologic effects besides
providing excellent soft-tissue characterization. It also clear-
ly shows the advantage of CMRover echocardiography in that
MRI not only depicts the cardiac extent of mass but can be
used to evaluate the abdomen in one go avoiding multiple
visits by the patient.

Thus our case is peculiar in that the disease process
involved retroperitoneum, thigh, and heart which were
considered as unusual and uncommon sites of EMP. Multifo-
cal EMP with the involvement of multiple sites at the same
time has been rarely reported and there is limited literature
on incidence and cross-sectional imaging.11 PubMed search
revealed no cases of multifocal EMP with simultaneous
involvement of the heart with retroperitoneum and thigh.

Our case is unique in not only this aspect but also the
depiction of involvement by cardiac MRI.

Conclusion

Disseminated EMP is an unusual entity that has nonspecific
imaging features at MRI. Nevertheless, knowledge of its
imaging features and unusual locations might help radiol-
ogists to suspect it in the appropriate clinical scenario. Some
noncontiguous EMPmight mimic lymphoma andMRI would
be useful as a problem-solving tool in EMP and helps in
treatment planning. The possibility of EMP may be raised in
the right atrial mass since it has a predilection for this site,
although extremely rare when other associated findings
exist. However, complete work-up is essential to rule
out other lesions with multiplicities like lymphoma or
metastases.
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