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Extramedullary plasmacytoma (EMP) accounts for only 3% of plasma cell malignancies; 
others include multiple myeloma, plasma cell leukemia and solitary plasmacytoma of bone. 
The majority of EMPs are found in the upper respiratory tract. Other sites include the GI 
tract, bladder, CNS, thyroid, breast, testes, parotid gland, lymph nodes and skin. There are 
eight cases in the literature of adrenal plasmacytoma, however, only two were bilateral. 
We describe our recent experience of bilateral adrenal plasmacytoma and review of the 
literature. While EMP may present as aggressive locally destructive lesions, excellent local 
control can be achieved in a majority of cases. Follow-up should be lifelong due to risk of 
progression to multiple myeloma.
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Published online: 3 May 2017

Practice points

●● 	Adrenal plasmacytomas are extremely rare, however, should be considered a differential diagnosis for an unusual 
nonfunctioning adrenal mass.

●● 	If plasmacytoma is suspected preoperatively on serum electrophoresis and urinary Bence Jones proteins, then 
complete investigation to exclude systemic plasma cell disease is required. Bone marrow examination and careful 
skeletal imaging should be performed to exclude multiple myeloma (MM), as surgery in this case would not be 
advised.

●● 	If plasmacytoma is diagnosed postoperatively then a bone marrow examination and careful skeletal imaging 
should be performed to exclude MM. Surgery can be considered for suspected cases of solitary or bilateral adrenal 
plasmacytoma with good results.

●● 	Radiotherapy (RT) could be considered as adjuvant therapy for unilateral adrenal extramedullary plasmacytoma.

●● 	Surgery alone as the initial management for bilateral adrenal extramedullary plasmacytoma might be the best 
option due to the potential harmful effects of RT to both kidneys. RT may then be used for local recurrence.

●● 	Chemotherapy is not as effective as surgery or RT but can be considered as second-line treatment though this may 
change with the advent of more effective drugs in plasma cell disease.

●● 	All solitary or bilateral adrenal plasmacytoma patients should undergo surveillance with serum electrophoresis, 
urinary Bence Jones protein analysis and serial imaging, with consideration of bone marrow examination.

●● 	Recurrence could be either local or seen as progression to MM.

For reprint orders, please contact: reprints@futuremedicine.com
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Figure 1. Sagittal images of the thorax, abdomen and pelvis from preoperative 
noncontrast CT (A), FDG PET CT (B) and FDG PET (C) scans. The arrows indicate 
bilateral adrenal masses. PET-CT scan and PET scan both show high SUV in the 
adrenal glands bilaterally. 
FDG: Fludeoxyglucose; SUV: Standardized unit uptake.
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Case report
We report a 57‐year-old male with 1-month his-
tory of cramping and abdominal pain. As part 
of his investigations he received an abdominal 
ultrasound that showed incidental bilateral 
adrenal masses. He had a background of hav-
ing a low-risk melanoma excised from his back 
but was otherwise reasonably healthy with no 
other medical issues or relevant family history. 
There were no complaints of back pain or other 
symptoms. He subsequently had a PET CT scan 
given his history of melanoma. This revealed 
high standardized uptake value in both adrenal 
glands, with the largest mass involving the left 
adrenal gland of 9 cm and right side measur-
ing 5.5 cm (Figure 1). Biochemistry showed no 
abnormal hormonal activity. Core biopsy of the 
left adrenal mass showed a poorly differentiated 
cancer negative for melanin A, pan cytokeratin, 
S100, SOX‐10, synaptophysin, CD58, CD138, 
kappa, lamba, cyclin D1 and CD20, which ruled 
out diagnoses including melanoma, lymphoma, 
adrenal cortical carcinoma, pheochromocytoma, 
neuroendocrine tumor and myeloma. On ter-
tiary review, a plasmacytoma was suspected 
by the reviewing pathologist but no tissue was 
available for further immunohistochemistry.

Given the possibility of a plasma cell neo-
plasm, further evidence of plasma cell disease was 
sought. Serum protein electrophoresis showed 
no paraprotein and immunoglobulin levels were 
normal, a free light chain assay showed a mild 
increase in kappa at 37.2 mg/l (3.3–19.4 mg/l), 
which leads to a marginally abnormal free light 

chain ratio of 2.66 (0.26–1.65). There was also a 
trace of kappa Bence Jones proteinuria (detected 
by immunoelectropheresis only and not quantifi-
able). A bone marrow aspirate, trephine and flow 
cytometry did not show any abnormal plasma cell 
infiltrate either numerically or morphologically. 
His bone marrow cytogenetics were normal. A 
computed tomography (CT) skeletal survey and 
PET did not demonstrate any lytic bone disease. 
These findings ruled out multiple myeloma.

The patient was discussed in a multidisci-
plinary team setting and it was decided that 
he should have a bilateral adrenalectomy as it 
was thought that it was either metastatic disease 
or extramedullary plasmacytoma. Our patient 
underwent a bilateral adrenalectomy through 
a bilateral subcostal incision. No incidental 
metastatic deposits were identified during the 
operation. Postoperative oral corticosteroids were 
administered for adrenal deficiency. Although 
treatment for plasma cell malignancies can some-
times involve corticosteroids, this was not con-
sidered a part of the treatment at that time for the 
plasmacytoma. Further recovery was uneventful 
and he was discharged 7 days after the operation.

The histopathology of the resected specimens 
showed bilateral adrenal plasmacytoma with 
invasion on both sides into periadrenal fat (Figure 
2A). There was also abundant mitosis in both 
specimens and evidence of vascular invasion 
(Figure 2B). Both tumors showed capsular inva-
sion, but were nevertheless completely resected. 
Based on these findings, a postoperative multi-
disciplinary decision was to do active surveil-
lance with PET CT without adjuvant treatment. 
Radiotherapy was discussed and was decided 
against due to risk of bilateral kidney damage.

Discussion & review
Plasma cell tumors can be divided into four cat-
egories: multiple myeloma (MM), plasma cell 
leukemia, solitary bone plasmacytoma (SBP) 
and extramedullary plasmacytoma (EMP). 
Solitary plasmacytomas most frequently occur 
in bone (SBP), but when found outside the bone 
are referred to as EMP  [1]. EMP is the most 
uncommon of plasma cell malignancies and is 
a malignant neoplasm arising from the mono-
clonal proliferation of atypical plasma cells that 
develop outside the bone.

EMP accounts for 3% of all plasma cell 
malignancies and approximately 80% of these 
cases are found in the aerodigestive tract of the 
head and neck but may also occur in the GI 
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Figure 2. Histopathology slides (hematoxylin and eosin stain) of adrenal plasmacytoma. (A) 400× 
magnification showing the adrenal plasmacytoma with an abundance of plasma cells (white arrow) 
with normal adrenal cortex (black arrow). (B) 200× magnification showing lymphovascular invasion 
with an abundance of plasma cells (white arrow) found in a blood vessel (black arrow).
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tract, urinary bladder, CNS, thyroid, breast, 
testes, parotid gland, lymph nodes and skin [1]. 
Males are three-times more likely than females 
to develop EMP and it is typically found in 
adults in their 50s and 60s with a median age 
of 55 [1,2]. There are no typical clinical manifes-
tations of adrenal plasmacytomas. Intermittent 
subcostal, abdominal and lumbar pain have 
all been reported but usually these lesions are 
found as incidentalomas on imaging (Table 1). 
An adrenal EMP is a rare clinical entity with 
only eight cases being reported in the literature. 
Interestingly, two of these cases have been bilat-
eral (Table 2). This is the ninth reported case of 
adrenal plasmacytoma and the third reported 
case involving bilateral glands.

Solitary plasmacytoma of both bone and 
extramedullary type can progress to MM. As 
opposed to SPB which progresses to MM in 
50–60% cases and has a median survival of 
10 years, EMP progresses to MM in 11–30% and 
has an overall survival rate at 10 years of 70% [3]. 
Local recurrence occurs in 30% of the cases and 
distant metastasis is seen with transformation 
to MM  [4]. Before making the diagnosis of an 
EMP or undertaking any therapeutic action, 
MM must be ruled out. A bone marrow biopsy 
should be done to look for any evidence of MM 
and evidence of clonal plasma cell expansion [5].

EMP of the adrenal glands has mostly been 
found on imaging as adrenal incidentalomas 
(AIs) (Table 1). Our case was initially detected 
on abdominal ultrasound while examining 
for biliary pathology. Other cases have been 
detected on CT showing an adrenal mass or 
an MRI with nonspecific signs demonstrating 

homogenous or heterogenous lesions on T1/T2 
weighted imaging [5,6].

The exact pathogenesis of EMP remains 
unclear – one theory is that repeated trauma 
may act as a trigger to plasma cells to proliferate 
and lead to clonal infiltration [7]. The reason why 
some patients develop MM and others a single 
plasmacytoma is not understood, but might be 
related to differences in cellular adhesion mol-
ecules or chemokine receptor expression profiles 
of the malignant plasma cells [8].

Patient characteristics & clinical features
Of the nine reported cases between 2001 
and 2016 (including our case), there were six 
males and three females. The age range was 
26–77  years, with a median age of 57 years 
(Table 1). This is consistent with our knowledge 
of EMP presenting elsewhere in the body; males 
in the sixth and seventh decades are more likely 
to develop EMP than females [1,2].

The symptoms of EMP may vary according 
to the location of the mass. Eighty percent of 
EMP involves the head and neck region and 
upper respiratory tract mucosa and may present 
as epistaxis, rhinorrhea, nasal obstruction or a 
neck lump. Less common sites such as the GI 
tract may present with gastrointestinal bleeding. 
A primary plasmacytoma of the lung often pre-
sents as a pulmonary nodule or hilar mass with 
or without hemoptysis. Regional lymph nodes 
may be involved and patients may present with 
lymphadenopathy [8,9]. Of the nine known cases 
of EMP of the adrenal glands, six of the patients 
complained of symptoms including back pain, 
abdominal pain and fatigue. Three of the nine 
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patients were asymptomatic. In regard to their 
location, there were five right sided, three bilateral 
and only one left-sided tumor (Tables 1 & 2).

Diagnosis
All reported adrenal plasmacytomas have been 
found initially on imaging either specifically 
for symptoms of pain or more commonly found 
incidentally while imaging was performed for 
another reason. AIs are found in approximately 
1–5% of abdominal CT scans  [10]. These AIs 
then need to be diagnosed as either function-
ing or nonfunctioning based on blood and urine 
tests which can include plasma metanephrines, 
24‐h urinary catecholamines, a dexamethasone 
suppression test, renin/aldosterone ratio, 24‐h 
urinary cortisol, ACTH (adrenocorticotropic 
hormone) and DHEA (dehydroepiandrosterone) 
levels. There has been only one reported case 
of an adrenal plasmacytoma with a hyperfunc-
tional component, all other cases including ours 
were not hyperfunctional [11]. Further imaging 
should be performed to ascertain the likelihood 
of malignancy. A dedicated CT scan of the adre-
nal glands following strict contrast protocol is 
performed and the density of the adrenal mass 
is measured using Hounsfield units and con-
trast washout is measured. Benign tumors have 
a Hounsfield density of <10 U, while atypical 
or malignant lesions show a much higher non-
contrast Hounsfield density with less than 50% 
washout of contrast at 15 min [12,13].

Seven of the nine reported cases of adrenal 
EMP were diagnosed only on histopathology 
once the specimen was resected (Table 1). We 
report the first case that was suspected prior to 
an operation. Another bilateral case was diag-
nosed via core biopsy and subsequently success-
fully treated with chemotherapy and autologous 
stem cell transplant as opposed to surgery [14].

MM may be differentiated from EMP and 
SPB by CRAB features (raised serum calcium, 
renal impairment, anemia and multiple bone 
lesions) and bone marrow biopsy.

Extramedullary plasmacytoma must also be 
distinguished from lymphoma. This can be done 
on biopsy of the primary suspected lesion; dem-
onstrating that the infiltrate consists entirely of 
plasma cells and that there is no B-cell compo-
nent (however in our case report biopsy was not 
useful). In this regard CD138, MUM1/IRF4, 
CD20 and PAX5 are the most useful markers for 
lymphoma however it should be recognized that 
CD20 and PAX5 sometimes express in plasma Ta
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cell malignancies. Monoclonality and/or an 
aberrant plasma cell phenotype should be dem-
onstrated with different markers, such as CD19, 
CD56, CD27, CD117 and cyclin D1  [15]. The 
diagnosis is made after obtaining a full history 
of the patient, physical examination, complete 
blood count, a bone marrow biopsy, serum pro-
tein electrophoresis, urine testing for Bence Jones 
proteinuria and a skeletal survey to detect osteo-
blastic response to bone destruction  [16]. Bone 
imaging may be done by skeletal survey, CT skel-
etal survey, whole-body bone MRI or CT-PET. A 
PET CT or MRI may be more helpful to detect 
the extent of bone destruction, and may show 
no lytic lesions and a discrete mass. Diagnostic 
criteria of EMP are tissue biopsy revealing mon-
oclonal plasma cells, bone marrow plasma cell 
infiltration which is less than 5% of all nucleated 
cells, absence of osteolytic bone lesions or other 
tissue involvement to rule out myeloma [17,18].

Treatment
The treatment of choice for EMP is tradition-
ally radiotherapy (RT) given with a curative 
intent with usual dose of 40–50 Gy for a 4-week 
period  [19,20]. Five year local disease control is 
expected to be 90% for patients who received 
≥40 Gy compared with 40% for those who 
received <40 Gy [15]. However in our case with 
bilateral adrenal involvement, it was decided that 
the patient should undergo a bilateral adrenalec-
tomy to avoid radiation damage to both kidneys. 
The role of RT in an adjuvant setting is not clear 
unless there is a suspicion of residual disease.

In an extended review of literature, surgery 
alone with negative margins yielded good results 
and may be enough without the need of com-
bined RT therapy. Adjuvant RT is recommended 
when the pathology report or margins could 
not be obtained macroscopically or there is an 
evidence of lymph node metastasis [18].

Chemotherapy has no beneficial effects on 
EMP for disease control or progression to MM. 
Routine adjuvant chemotherapy does not appear 
to improve recurrence or increase disease-free 
survival [21,22]. However, for patients with large 
tumors (>5 cm) and a high-grade histology, 
adjuvant chemotherapy may be considered as 
for residual tumors that are unresponsive to 
RT. It has been suggested that early exposure 
to chemotherapy may speed the progression of 
resistant subclones to MM so it is advised to 
limit the use of chemotherapy itself for a later 
therapeutic option [18]. Ta
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Prognostic factors
There are three factors that may determine the 
prognosis of EMP, these are progression to MM, 
local recurrence and development of new bone 
lesion with or without MM. SPB has a poor 
prognosis when compared with EMP [23,24]. SPB 
has a higher risk for progression to MM from 
65 to 100% in 15 years; the median time for 
progression to MM is 2–3 years [25]. The 10-year 
overall survival ratio for EMP is 70% and 5-year 
survival approaching 100% is expected even 
when it progresses to MM as compared with 
33% for SPB [16].

Surveillance, Epidemiology and End Results 
database included 1185 patients with EMP and 
reported a superior median survival among 
patients with involvement of the head and neck 
when compared with patients with other sites 
(13 vs 4 years). The patients with EMP that were 
included in the Surveillance, Epidemiology and 
End Results database were more likely to be 
treated with combined therapy (surgery and RT) 
than surgery alone  [26,27]. Of the five reported 
cases that have published follow-up findings on 
adrenal EMP, there have been no documented 
recurrences, with follow-up ranging from 12 
to 72 months despite massive variability in 
treatment (Table 1).

Follow-up
After the completion of the therapy, patients 
must be seen at periodic intervals to monitor the 

possible complications, recurrence and progres-
sion of the disease. In general, we advise follow-
ups every 3–6 months. During this time patients 
are re-evaluated with urine and serum protein 
electrophoresis, M-protein, complete blood 
count, serum creatinine and serum calcium [27]. 
In regard to imaging surveillance, ultrasound, 
CT and MRI may be of use. We have decided 
to use PET CT for ongoing surveillance as we 
have demonstrated that adrenal plasmacytoma 
can be FDG avid.

Conclusion
Adrenal EMP is extremely rare, with only nine 
reported cases worldwide. EMP can either recur 
locally or progress to MM. Adrenal EMP is most 
likely going to be detected incidentally by imag-
ing. In this report, we wish to emphasize the 
importance of excluding differential diagnoses 
before undertaking surgery and the importance 
of multidisciplinary input in the management 
process.
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