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A B S T R A C T   

This report describes a 70-year-old male with bilateral primary adrenal lymphoma (PAL) characterized as non- 
germinal center diffuse large B-cell lymphoma (DLBCL). PAL is a very rare, aggressive disease with a poor 
prognosis. Our patient presented with B symptoms, chills, and nausea. Imaging studies of his abdomen revealed 
rapidly enlarging bilateral adrenal masses. Computed tomography (CT) guided left adrenal mass core biopsy 
showed diffuse sheets of neoplastic cells with irregular nuclear contours, vesicular to hyperchromatic chromatin, 
and prominent nucleoli. The neoplastic cells demonstrated an immunohistochemistry (IHC) profile consistent 
with DLBCL. Markers assessing for melanoma and neuroendocrine tumors were negative. Fluorescence in situ 
hybridization (FISH) revealed BCL6 rearrangement. The diagnosis of primary adrenal DLBCL, non-germinal 
center subtype, was rendered. The patient’s chemotherapy is ongoing; six cycles of R-CHOP chemotherapy 
(rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone) induced significant clinical and 
radiological response. 

The differential diagnosis is broad in patients with adrenal insufficiency and bilateral adrenal masses, and our 
case clinically centered on metastatic melanoma in the differential. Thorough pathologic evaluation of tissue, 
including an extensive IHC panel, was warranted for this patient due to the rarity of PAL and due to the 
morphologic overlap between melanoma and DLBCL.   

1. Introduction 

Primary involvement of adrenal glands by lymphoma is exceedingly 
rare, with approximately 200 cases reported in the literature [1]. Ac
cording to the published literature, most experts agree that PAL con
stitutes a histologically proven lymphoma involving one or both adrenal 
glands [2]. There cannot be a prior history of lymphoma elsewhere, and 
if lymph nodes or other organs are involved, the adrenal lesions must be 
clearly dominant [2]. PAL accounts for less than 1% of primary extra
nodal non-Hodgkin’s lymphoma cases [2], and carries a high frequency 
of concomitant adrenal insufficiency (61% of cases in one series) [2]. In 
approximately 70% of cases, PAL presents with bilateral adrenal 
involvement [1]. Non-germinal center DLBCL is the most common his
tology for PAL, comprising more than 70% of cases [2]. This is followed 

by peripheral T cell lymphoma (7% of cases) [1]. Up to 40% of all new 
DLBCL cases are confined to extranodal sites, at least initially [3]. 

PAL is typically highly symptomatic and aggressive, usually affecting 
elderly men and presenting with large bilateral adrenal masses [2]. B- 
symptoms, adrenal insufficiency, and elevated serum lactate dehydro
genase are common [1]. Lymphadenopathy, hepatosplenomegaly, and 
bone marrow involvement are less common [1]. PAL may appear as 
either homogenous or heterogenous tumors on CT [1]. Though PAL has 
historically had a poor prognosis, the addition of rituximab to chemo
therapy regimens has improved outcomes [1]. 

2. Case report 

Our patient is a 70-year-old male with a history of melanoma of the 
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right mid-upper back treated by excision, benign multinodular goiter 
treated by left thyroid lobectomy, and Meniere’s disease. His melanoma 
was characterized as superficial spreading type with level II invasion. 
Radial growth and early vertical growth were present. Ulceration, sat
ellite lesions, vascular invasion, and neurotropism were absent. This was 
diagnosed approximately seven years before the following presentation: 

He presented with a three-month history of intermittent chills, 
nausea, sweats, and unintentional weight loss. A CT scan revealed 
bilateral enlargement of the adrenal glands; no other masses were noted. 
The differential diagnosis included lymphoma, metastatic melanoma 
and primary adrenocortical carcinoma. Before biopsy was considered, 
endocrinology and infectious disease studies were completed to exclude 
competing primary adrenal or infectious etiologies. Workup for adrenal 
insufficiency, pheochromocytoma, and hyperaldosteronism was nega
tive. Serological tests for human immunodeficiency virus (HIV) and 
tuberculosis were negative. He continued to have intermittent abdom
inal pain, nausea, and malaise, and presented to the ED with these 
symptoms. A follow up CT (approximately two months after his baseline 
CT) showed interval enlargement of both adrenal glands with possible 
bilateral hemorrhage. Endocrinology felt this put him at risk for devel
oping adrenal insufficiency and placed him on steroids prophylactically. 
Three AM cortisol tests were within normal limits and no ACTH stimu
lation test is on file. Additionally, his vital signs were unremarkable at 
admission. His symptoms improved and he was discharged; however, 
one week later he was readmitted for fever, abdominal pain, and mental 
status changes. CT scan (Fig. 1A) and magnetic resonance imaging (MRI) 
(Fig. 1B) of his abdomen revealed splenomegaly and progressive bilat
eral adrenal enlargement measuring 10.3 cm on the left and 9.6 cm on 
the right, with heterogeneous attenuation and rounded configuration 
(reference adrenal gland measurements are approximately 7 cm long, 3 
cm high, and 1 cm thick) [5]. 

CT-guided left adrenal mass core biopsy was performed. Microscopic 
examination of hematoxylin and eosin (H&E) stained slides showed 
diffuse sheets of medium to large neoplastic lymphoid cells with irreg
ular nuclear contours, vesicular to hyperchromatic chromatin, and 
prominent nucleoli growing in a solid pattern with loose cohesion. 
Increased mitotic figures and tingible body macrophages were present 
(Fig. 2A, and B). 

The IHC lymphoma panel showed neoplastic cells positive for CD45 
(Fig. 2C), CD20 (Fig. 2D), PAX5 (Fig. 2E), BCL6 (Fig. 2F), BCL2 
(Fig. 2G), and MUM1 (Fig. 2H). The neoplastic cells were negative for 
CD3 (Fig. 3A), CD10 (Fig. 3B), CD30 (Fig. 3C), and cyclin D1 (BCL1, 
Fig. 3D). A Ki67 proliferation index of 80% of the tumor cells was 
detected (Fig. 3E). 

Negative SOX10 (Fig. 3F) along with negative inhibin (Fig. 3G) 
indicated that metastatic melanoma as well as primary adrenocortical 
tumors were unlikely diagnoses. Pan-cytokeratin did not highlight any 
tumor cells (Fig. 3H); therefore, metastatic carcinoma was unlikely. 
Pheochromocytoma was ruled out by negative SOX10 and negative 
neuroendocrine markers including synaptophysin (Fig. 3I) and chro
mogranin (Fig. 3J). Plasma metanephrine and normetanephrine were 
unremarkable. FISH revealed only BCL6 rearrangement (single-hit 
lymphoma); no MYC or BCL2 translocation was identified. The aggre
gate pathologic findings of H&E, IHC, and FISH studies confirmed a 
diagnosis of primary adrenal DLBCL, non-germinal center subtype. 
Clinical and radiographic studies did not identify evidence of lymphoma 
outside of the adrenal glands. 

The patient received six cycles of R-CHOP chemotherapy (rituximab, 
cyclophosphamide, doxorubicin, vincristine, and prednisone) and 
intrathecal chemoprophylaxis with methotrexate. Follow-up positron 
emission tomography (PET) scan after cycle 2 revealed significantly 
smaller partially calcified bilateral adrenal masses consistent with pos
itive treatment response. The left and right adrenal masses measured up 
to 3.8 cm, and 2.9 cm, respectively. PET scan after cycle 4 demonstrated 
stable low-grade metabolic activity; on the left the SUV was estimated at 
3.2 compared to 3.4 on prior exam, on the right the standard uptake 
value (SUV) was estimated at 2.8 compared to 2.5 on prior exam. PET 
scan after cycle 6 demonstrated slightly less avidity in the adrenal 
glands; FDG uptake at the left and right adrenal glands was about 2.3 
SUV bilaterally. The patient is currently doing well clinically; he is 
tolerating his chemotherapy well and is not experiencing fevers, chills, 
night sweats, weight loss, nausea or vomiting. 

3. Discussion 

The incidence of adrenal masses detected by CT and autopsy can be 
as high as 4.4% and 9%, respectively [4]. Multiple neoplastic and non- 
neoplastic differential diagnoses should be considered for bilateral ad
renal masses, including metastases, adrenocortical carcinoma, lym
phoma, pheochromocytoma, adenoma, myelolipoma, adrenal 
hyperplasia, adrenal hemorrhage, and infections such as tuberculosis, 
histoplasmosis and blastomycosis [6]. In one retrospective review of 
5638 melanoma patients with a median follow-up of 5.2 years, 1180 
patients developed distant metastatic disease, including 154 (13% of the 
metastatic population) who developed adrenal metastasis [7]. There
fore, adrenal involvement in the setting of metastatic melanoma is an 
uncommon, but not extremely rare event. 

Our patient’s sex, age, and remote history of melanoma are risk 

Fig. 1. CT scan (axial view) showing heterogeneous, hyperdense, bilateral adrenal masses measuring 9.6 × 6.5 cm on the right and 10.3 × 7.5 cm on the left 
(asterisks) (A). MRI image (coronal view) showing 8.9 × 6.5 cm right adrenal mass and 10.7 × 7.5 cm left adrenal mass (asterisks) demonstrate mixed intermediate 
and low T1 and T2 signals (asterisks) (B). 
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factors for PAL. One literature review of 55 patients with PAL showed 
that the male to female ratio is 2.2:1. Elderly males are more commonly 
affected (average age at diagnosis was 65). Fifteen percent of cases had 

either concurrent or remote history of malignancy. The same review also 
identified autoimmune diseases as a significant association (13%) [8]. 
Interestingly, our patient did have a history of multinodular goiter and 

Fig. 2. Cores from adrenal glands are completely replaced by sheets of crowded basophilic cells (A). Medium to large lymphoid cells with irregular nuclear contours, 
vesicular to hyperchromatic chromatin, and prominent nucleoli are seen (B) (hematoxylin-eosin, original magnifications X200 (A) and X400 (B)). Neoplastic cells are 
positive for CD45 (C), CD20 (D), PAX5 (E), BCL6 (F), BCL2 (G), and MUM1 (H). (immunohistochemistry, original magnification X200 (C), (D), (E), (F) (G), and (H)). 

Fig. 3. Neoplastic cells are negative for CD3 (A), CD10 (B), CD30 (C), and cyclin D1 (BCL1, D). A Ki67 proliferation index of 80% of the tumor cells was detected (E). 
Additional negative markers include SOX10 (F), inhibin (G), pan-cytokeratin (H), synaptophysin (I), and chromogranin (J) (immunohistochemistry, original 
magnification X200 (A), (B), (C), (D), (E), (F) (G), (H), (I), and (J)). 
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Meniere’s disease, which may be a consequence of autoimmune re
actions [9]. Another significant risk factor for PAL is Epstein-Barr virus 
(EBV) infection, which is believed to play a role in the development of 
PAL [1]. Our patient was not tested for EBV by immunohistochemistry 
or any other modality, to the best of our knowledge. 

It has been suggested that PAL is more likely to cause adrenal 
insufficiency (approximately 61% of cases) than metastatic cancers to 
the adrenal glands (approximately 25% in bilateral cases) due to the 
functional, cytokine-driven paracrine effect that lymphoma cells have in 
the adrenal gland microenvironment [1]. By contrast, metastatic tumors 
cause adrenal insufficiency more so by overgrowing and compressing 
normal adrenal tissue or compromising the vascular supply [1]. 

Some authors have attributed the commonness of adrenal insuffi
ciency in PAL to publication bias [1]. Though our patient never had a 
low cortisol level, he may have well developed it without prophylactic 
steroids. Destruction of more than 90% of the adrenal gland may be 
required for adrenal insufficiency to become apparent [1]. Larger PALs 
have been documented without any evidence of adrenal insufficiency, 
and small PALs can be associated with adrenal insufficiency [1]. This 
suggests a weak or non-existent correlation between tumor size and 
adrenal insufficiency in PAL [1]. Our patient’s tumor size appears to be 
relatively large, as one review showed a median size of 8 cm in greatest 
diameter, with a range of 5.7–10 cm in greatest diameter [1]. However, 
it should be noted that the CT abdomen adrenal measurements of 10.3 
cm on the left and 9.6 cm on the right were taken two months after his 
baseline abdominal CT, which did not include exact measurements of 
the adrenal glands. 

FISH of our patient’s tumor cells revealed rearrangement of the 3q27 
region of BCL6, which is the most common chromosomal translocation 
in DLBCL [3]. This translocation is more frequent in non-germinal center 
DLBCL, and may be associated with improved survival [3]. 

4. Conclusion 

PAL is a very rare disease with a poor prognosis, and was quite a 
surprising diagnosis in our case. Given our patient’s history and the 
rarity of PAL, recurrent/metastatic melanoma to the adrenal glands was 
the original working hypothesis. As the differential diagnosis is broad in 
patients with adrenal insufficiency and bilateral adrenal masses, and 

since melanoma can masquerade as many different histologies on H&E, 
our patient manifests the importance of a thorough pathologic 
evaluation. 
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