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CASE REPORT

A 38-year-old man with a past medical history of type
2 diabetes mellitus and hemoglobin SCD presented for
initial evaluation to the endocrine surgery clinic in 2014.
He was referred for evaluation of an incidentally discov-
ered right adrenal mass while undergoing an abdominal
ultrasound performed for transaminitis and thrombocyto-
penia (Fig. 1). The patient was asymptomatic without any
abdominal pain, weight gain, or symptoms attributable
to mass effect. His only complaint was fatigue which he
ascribed to his SCD. At this time, a biochemical profile
including plasma metanephrines and low-dose dexametha-
sone suppression test were normal. Given the significant
growth in size of the mass during the follow-up period, the
patient was scheduled for surgery but was lost to follow up.
He presented again to our clinic in 2018 to reestablish care
and discuss surgery.

Review of prior imaging studies performed for differ-
ent clinical indications showed the right adrenal mass
measuring only 1 cm in 2001 and 4.4 cm in 2011 with
rapid growth on follow-up imaging studies (Fig. 2). An
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Fig. 1. Sagittal ultrasound image of the right suprarenal region demon-
strates a diffusely echogenic right adrenal mass.
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abdominal magnetic resonance image without contrast (to
assess renal insufficiency) in 2014 showed an 8.4-cm right
adrenal mass demonstrating intermediate heterogenous
T2 signal most suggestive of soft-tissue signal intensity.
In-phase and opposed-phase T1 images and fat-suppressed
sequences confirmed both microscopic and macroscopic
fat, respectively (Fig. 3). In 2015, computed tomography
(CT) scans without contrast showed progressive enlarge-
ment to 9.6 cm and 10.1 cm with gross macroscopic fat.
Splenic and osseous changes consistent with known SCD
were also seen.

A follow-up CT scan in 2018 showed the right adre-
nal mass now measuring 12.3 cm in greatest dimension;
however, it also showed significantly more macroscopic
fat (Fig. 4). Again, splenic and osseous changes related to
SCD were demonstrated.

The patient’s initial laboratory investigations were
unremarkable. Hemoglobin was 13.1 g/dL (reference range
is 13.7 to 17.5 g/dL), white blood cell count was 7.4 103/uL
(reference range is 3.7 to 10.3 10%/uL), platelet count was
113 103/uL (reference range is 155 to 369 10°/uL), mean
corpuscular volume was 78 fL (reference range is 79 to 98
fL), and mean corpuscular hemoglobin was 28 pg (refer-
ence range is 26 to 32 pg).

His biochemical investigations were also normal.
Normetanephrine was 0.35 nmol/L (reference range is <0.9
nmol/L), metanephrine was <0.2 nmol/L (reference range
is <0.5 nmol/L), serum bilirubin was 1.7 mg/dL (reference
range is 0.2 to 1.1 mg/dL), blood urea was 8 mg/dL (refer-
ence range is 7 to 21 mg/dL), serum creatinine was 1.0 mg/
dL (reference range is 0.8 to 1.3 mg/dL), total calcium was
8.8 mg/dL (reference range is 8.9 to 10.2 mg/dL), fasting
blood glucose was 401 mg/dL (reference range is 74 to 99
mg/dL), alanine aminotransferase was 64 IU/dL (reference
range is 11 to 41 IU/dL), and aspartate aminotransferase
was 43 IU/dL (reference range is 12 to 40 IU/dL). A low-
dose dexamethasone suppression test showed appropriate
suppression with a morning cortisol level of 1.7 ug/dL
(reference range is <1.8 ug/dL).
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Fig. 2. Graph of tumor size (A) in August 2001, August 2011, January 2015, July 2015, and March 2018 measured on axial computed tomography imag-
es. Multiple axial computed tomography images (B) showing growth of the fat-containing right adrenal mass over time (white arrows).
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Fig. 3. (A) Axial T1-weighted magnetic resonance image (MRI) with fat saturation pre-contrast. Axial in-phase (B) and out-
of-phase (C) T1 MRIs show a right adrenal mass with a decrease in signal intensity on the out-of-phase image and regions of
India ink artifact indicating the presence of intracellular and extracellular lipids. (D) Axial T2-weighted MRI with fat satura-
tion. (E) Axial T2 single-shot fast spin echo MRI shows an 8.4-cm mass with intermediate T2 hyperintense mass involving
the right adrenal gland. Axial diffusion-weighted images with low b-value (F), high b-value (G), and corresponding apparent
diffusion coefficient (H) demonstrating mild restricted diffusion. MRI = magnetic resonance image.

Fig. 4. Noncontrast axial computed tomography image showing a
large heterogenous adrenal mass containing macroscopic fat. The mass
measured 12.3 x 12.1 x 9.3 cm.

The patient was readmitted to the hospital in 2019
for a sickle cell crisis with a hemoglobin of 8.6 g/dL
(reference range is 13.7 to 17.5 g/dL) and platelet count
of 83 103/uL (reference range is 155 to 369 10°/uL). An
uncomplicated laparoscopic hand-assisted right adrenal-
ectomy was performed with an uneventful postoperative
course. The specimen measured 17.0 x 14.5 x 8.0 cm.
Scant adrenal tissue was identified on the surface of the
mass which measured 3.7 x 0.7 cm. The definitive diagno-
sis was confirmed with histopathology and revealed AM.
The patient has been non-compliant with following up with

hematology for appropriate SCD management and had an
episode of sickle cell crisis 1 year after the surgery.

DISCUSSION

The presence of macroscopic fat within an adrenal
mass at imaging is suggestive of AM in most cases (1,2).
However, mass-forming extramedullary hematopoiesis
(EMH) is another type of fat-containing mass that should
be considered in the differential diagnosis in patients
with hematologic disorders. Myelolipoma of the adrenal
gland is a benign tumor that consists of mature fat cells
and hematopoietic cells such as myeloid tissue. AMs are
asymptomatic in most cases but can cause abdominal pain,
flank pain, mass-effect, or retroperitoneal hemorrhage in
large sizes. These tumors are incidentally found in the
course of abdominal cross-sectional imaging evaluation or
at autopsy (1-3).

EMH is a physiological response secondary to insuf-
ficient blood cell production and bone marrow function
(4-6). EMH can be seen in hematologic diseases such
as hemoglobinopathies, myeloproliferative disorders,
lymphomas, leukemia, and hemolytic anemias (4,5). EMH
commonly occurs outside of the bone marrow in the reticu-
loendothelial system such as the spleen and liver, but can
rarely be seen in organs such as brain, adrenals, pleura,
bowel, and breast (7-10). EMH in the adrenals is rare and
is thought to be a compensatory mechanism secondary to
altered hematopoiesis in patients with hemolytic disorders
(8). A few cases of EMH involving the adrenal glands have
been reported in patients with SCD, beta-thalassemia, and
hereditary spherocytosis (5,7-9).

The pathogenesis of AM in SCD is unknown. One of
the proposed theories is that increased erythropoietin levels
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