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SUMMARY
Primary adrenal lymphoma is an extremely rare
condition. We describe a case of bilateral adrenal
lymphoma in a man aged 55 years who was admitted to
our hospital. He had a 3-month history of left flank
pain, nausea and vomiting with weight loss. A CT scan
at a private hospital revealed bilateral large adrenal
masses; the patient was referred to our centre based on
these findings. He was evaluated for pheochromocytoma
by an endocrinology team; however, all findings were
negative. In addition, a cosyntropin stimulation test
indicated adrenal insufficiency. A Trucut biopsy of the
adrenal gland revealed diffuse large B-cell lymphoma of
the adrenal glands, and the patient responded extremely
well to chemotherapy.

BACKGROUND
Fewer than 200 cases of primary adrenal lymph-
oma (PAL) have been reported to date, and PAL
accounts for <1% of all cases of non-Hodgkin’s
lymphoma.1–3 PAL tends to affect elderly men and
is bilateral in ∼70% of cases. The two most
common PAL subtypes according to 2008 WHO
definitions are diffuse large B-cell lymphoma
(DLBCL) (78%) and peripheral T-cell lymphoma
(7%).4 Adrenal insufficiency is frequently observed
in patients with PAL.5

CASE PRESENTATION
Our patient was a man aged 55 years with an
18-year history of diabetes mellitus with diabetic
complications, such as retinopathy and neuropathy.
He was diagnosed with hypertension 5 years before
presenting with the symptoms described in this
report; his hypertension was controlled with amlo-
dipine. The patient was evaluated at a private hos-
pital for a 3-month history of persistent left flank
pain, nausea and vomiting. He had lost 10 kg
during this 3-month period but experienced no
fevers or night sweats. A non-contrast CT scan of
the abdomen and pelvis revealed large bilateral
adrenal masses. The patient was referred to our
centre for further evaluation.

INVESTIGATIONS
A physical examination indicated that the patient
was a pale man with a blood pressure of 110/
80 mm Hg and a pulse rate of 80 bpm with signifi-
cant postural hypotension, as indicated by a blood
pressure of 85/60 mm Hg and a pulse rate of
95 bpm in a standing position. No evidence of
lymphadenopathy was detected. An abdominal
examination revealed palpable bilateral abdominal

masses in the lumbar areas with left flank
tenderness.
The patient was diagnosed with primary adrenal

insufficiency, and steroid replacement was initiated.
A CT scan of the abdomen with contrast (figure
1A) revealed large, bilateral, heterogeneously
enhanced suprarenal masses. The right and left
masses measured 6×7×6 and 10.6×6.3×8.7 cm3,
respectively, with no observed calcification. An
MRI (figure 2) of the abdomen revealed large,
bilateral, well-defined, heterogeneous mass lesions
with rather lobulated outlines at both adrenal
glands. The right and left lesions measured
∼7.5×5.5 and 8.5×7 cm2, respectively. These
lesions exhibited intermediate to low signal inten-
sity on T1WI and high signal intensity on T2WI,
with fluid restriction on diffusion-weighted images.
After pheochromocytoma was excluded by bio-
chemical tests, ultrasound-guided fine needle aspir-
ation of the left adrenal gland was performed. In
addition, a cosyntropin stimulation test indicated
adrenal insufficiency (table 1).
A Trucut biopsy of the left adrenal mass revealed

DLBCL originating from non-germinal centre (acti-
vated) B cells. Immunohistochemical stains indi-
cated that neoplastic cells were positive for CD20,
Bcl2, Bcl6 and MUM-1 but negative for inhibin,
synaptophysin, chromogranin, CK7, CK20, PanCK,
cyclin D1, CD10, CD5 and CD23. Reactive
T-lymphocytes were positive for CD3. The Ki67
proliferative index was ∼90%.
A bone marrow biopsy was negative for lymph-

oma. A gallium-67 (figure 3A, B) whole-body scan
revealed positive uptake in both adrenal glands. A
whole-body CT scan was negative for any other
lymphadenopathy.

DIFFERENTIAL DIAGNOSIS
The initial impression for bilateral adrenal masses
was leading to the most likely causes: pheochromo-
cytoma, metastatic malignancy and tuberculosis. In
addition, other less likely causes of adrenal mass
are given in table 2.6 Final diagnosis of PAL was
confirmed by Trucut biopsy of adrenal tissues.

TREATMENT
The patient was administered R-CHOP (rituximab–
cyclophosphamide, doxorubicin, vincristine and
prednisone) chemotherapy. He was re-evaluated
after three chemotherapy cycles, after which a non-
contrast CT scan revealed significant interval regres-
sion in the sizes of the previously detected bilateral
adrenal masses, with restoration of their configura-
tions. The regions of maximum thickening on the
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left and right sides measured 7×3 and 5×2 cm2, respectively
(figure 1B). A gallium-67 whole-body scan was negative (figure
3C, D).

OUTCOME AND FOLLOW-UP
The patient received three cycles of chemotherapy with a prom-
ising partial response to the therapy (reduction in the size of
both adrenal masses) and negative gallium scan.

DISCUSSION
Adrenal lesions are commonly detected during cross-sectional
imaging examinations, and the majority of these lesions are inci-
dental, benign adrenal adenomas. Diagnoses of PAL are rela-
tively rare. Certain conditions associated with bilateral adrenal
lesions with adrenal insufficiency are metastatic lung carcinoma,
pheochromocytoma, tuberculosis and amyloidosis.6 PAL often
presents with bilateral tumour masses (in 70% of cases).7 8

Elderly men are most commonly affected by PAL; in particular,
a prior study observed that PAL patients ranged between 39 and
89 years of age with a mean age of 68 years.8 Primary adrenal
non-Hodgkin’s lymphoma is a rare extranodal involvement that
accounts for <3% of PAL cases.9

The clinical presentation of patients with adrenal lymphoma
is typically non-specific and can include abdominal pain, weight
loss, fever, anaemia, nausea and vomiting.6 All of these symp-
toms can mask the adrenal insufficiency diagnosis and the
patient could have presented with adrenal crisis if unrecognised
early. In fact, 60–70% of adrenal lymphoma patients present
with biochemical or clinical adrenal insufficiency9 irrespective of
tumour size.

Adrenal gland involvement in malignancies is typically meta-
static, induced by haematological spread from other organs such
as the skin, lungs, breasts and colon. Such involvement is the
most common type of adrenal malignancy. Lymphatic spread to
the adrenal glands, generally from the retroperitoneal lymph
nodes, is less common.10

The pathogenesis of primary bilateral adrenal gland
non-Hodgkin’s lymphoma is multifactorial and has not been
fully elucidated. The proposed underlying pathogenic mechan-
isms include immune system dysfunction, the proliferation of
haematopoietic tissue in both adrenal glands after resting owing
to the effects of the Epstein-Barr and JC polyoma viruses, and
mutations in the p53 and c-KIT genes.11 PAL most commonly
involves DLBCL (85% of cases), followed by mixed large-cell
and small-cell lymphoma, T-cell lymphoma and undifferentiated
lymphoma.2 12

The clinical features of adrenal insufficiency manifest clinic-
ally (in the form of nausea, vomiting, postural hypotension and/
or skin hyperpigmentation) after both adrenal gland tissues have
been more than 90% destroyed due to the infiltration of

neoplastic lymphoma cells and autoimmune adrenalitis.13

Patients may present with asymptomatic adrenal insufficiency
like our patient revealed by an inadequate response to a cosyn-
tropin stimulation test. Patients with PAL may present with
various clinical manifestations other than the signs and symp-
toms of adrenal insufficiency, such as tumour-related symptoms
(fevers, night sweats and weight loss) and abdominal pain
related to mechanical pressure caused by a large tumour (which
occurs in 67% of patients).1

PAL is sometimes diagnosed radiologically as an ‘incidenta-
loma’ during an examination for abdominal pain.14 The radio-
logical features of PAL on CT scans are variable, and this disease
should be differentiated from tuberculosis, non-functional
adrenal adenoma, adrenal carcinoma, pheochromocytoma and
secondary metastasis. Ninety per cent of adrenal incidentalomas
>4 cm in size are malignant. In addition, other radiological fea-
tures are predictors of malignancy including irregular borders,
calcifications, a heterogeneous mass with cystic degeneration

Figure 1 CT scans of the abdomen.
(A) Large, bilateral, heterogeneously
enhanced suprarenal masses. The right
and left masses measured 6×7×6 and
10.6×6.3×8.7 cm3, respectively, with
no observed calcification. (B) A
postchemotherapy CT scan revealed
significant interval regression in the
sizes of the previously observed
bilateral adrenal masses, with
restoration of their configurations.

Figure 2 (A and B) MRI scan: bilateral large well-defined
heterogeneous mass lesion seen at the region of both adrenal glands
(red arrows) with rather lobulated outline, measuring about
7.5×5.5 cm2, in the right side and about 8.5×7 cm2, in the left side.
The lesion displayed intermediate to low signal intensity on T1WI
images and high signal on T2WI images with fluid restriction on
diffusion-weighted images (no intravenous contrast was given).
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and an attenuation of >20 HU on non-enhanced CT.
Conversely, an absolute contrast medium washout of >50%
after 10 min is 100% sensitive and specific for a benign adrenal
lesion.9 MRI findings for adrenal lymphoma are characterised
by low signal intensity on T1 and high signal intensity on T2.9

PAL is difficult to diagnose from radiological images; there-
fore, such diagnoses should be histologically confirmed by
image-guided biopsies after excluding adrenal insufficiency and
disorders affecting the functional status of the adrenal mass,
such as pheochromocytoma, Cushing’s syndrome and hyperal-
dosteronism.15 16 An elevated lactate dehydrogenase (LDH)
level is characteristic of lymphoma.

Management options for PAL include surgery, radiation and
chemotherapy. Optimal management of PAL remains debatable
because PAL is a rare disorder for which management decisions
are supported by the few case series reported in the literature.
Adrenalectomy is not an effective option. To date, the best treat-
ment option with respect to patient outcomes is R-CHOP
chemotherapy.10

The prognosis for PAL is generally poor. Overall 2-year sur-
vival is estimated to be 68.3% and progression-free survival is
51.1%. Similarly, overall survival rates have been observed for
cases involving a single adrenal gland and cases involving both
adrenal glands.16

Predictors of poor prognosis in PAL cases are older age, bilat-
eral adrenal involvement, adrenal insufficiency on presentation,
large tumour size, an elevated LDH level and non-germinal
B-cell lymphoma.1 4

Table 1 Biochemical investigations

Analyte Result Normal range

Haemoglobin (g/L) 89 130–180
MCV (fL) 54 80–94
White cell counts (cell/L) 7.7×109 4–11×109

ESR (mm/hour) 70 0–17
LDH (U/L) 1324 85–227
Serum Na+ (mmol/L) 139 135–145
Serum K+ (mmol/L) 4.1 3.5–4.1
24-hour urine metanephrine (mmol/day) 0.27 0–1.9
24-hour urine normetanephrine (mmol/day) 3.3 0–4.5
24-hour urine free cortisol (nmol/day) 15 160–365
Aldosterone/renin ratio Normal
Basal ACTH (pmol/L) 22 1.6–13.9
Cosyntropin stimulation test
Basal cortisol (mg/dL) 10.33 6.162–19.2
30 min cortisol (mg/dL) 11.23
60 min cortisol (mg/dL) 11.598

Figure 3 Gallium-67 whole-body
scans. (A and B) Positive uptake in
both adrenal glands. (C and D) A
postchemotherapy gallium-67
whole-body scan was negative.

Table 2 Differential diagnosis of adrenal mass6

Unilateral adrenal mass Bilateral adrenal mass

Non-functional adrenal adenoma Metastatic diseases: lung, Renal and
Melanoma

Functional adenoma: cortisol or
aldosterone secretion

Lymphoma

Pheochromocytoma Infection: tuberculosis, fungal
Metastasis Pheochromocytoma
Adrenocortical carcinoma ACTH-dependent Cushing’s
Lymphoma Congenital adrenal hyperplasia
Ganglioneuroma Primary aldosteronism
Adrenal cyst Bilateral macronodular adrenal

hyperplasia
Haemorrhage
Infiltrative disease: amyloidosis
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The patient described in this report exhibited an excellent
response to the initial three cycles of chemotherapy, as shown
by regression in the sizes of both adrenal glands. We believe that
this case will complement the few other reported cases in the lit-
erature regarding PAL with adrenal insufficiency that showed a
reasonable response. Although our patient had most of the pre-
dictors of poor prognosis and had a great response to therapy,
we did not find any predictors of good response in his case.
More cases of PAL with adrenal insufficiency that showed a
good response to chemotherapy are needed to be studied to
identify the predictors of good clinical and radiological response
to therapy.

Learning points

▸ Primary adrenal lymphoma (PAL) is generally rare. More
than 50% of the cases present with adrenal insufficiency if
both adrenals are involved.

▸ The clinical presentation is non-specific (adrenal insufficiency
and lymphoma both have similar clinical presentation).

▸ The patient with adrenal insufficiency in PAL may present
without any symptoms and patient might develop adrenal
crisis if it is missed. All patients with infiltrative pathology
involving both adrenals should be evaluated for adrenal
insufficiency.17

▸ There are no clear guidelines on managing PAL and current
available options are based on the outcomes of reported
cases in the literature.

▸ The prognosis of PAL is generally poor. Predictors of poor
prognosis are older age, large tumour size, bilateral adrenal
involvement, adrenal insufficiency on presentation, elevated
LDL level and non-germinal B-cell lymphoma.

▸ More cases and studies are needed in the future to identify
the predictors of good clinical and radiological response to
therapy.
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