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Abstract

Adrenal gland extramedullary hematopoiesis is extremely rare, and when present, imaging studies may mimic an incidentaloma
suspicious of malignancy. We present a 55-year-old woman without a history of hematologic disorder or neoplasms. There was
an incidental finding of a 3.2 x 2.4-cm heterogenous adrenal mass and enhanced by contrast abdominal CT scan. Suspicious of
malignancy was established, and laparoscopic left adrenalectomy was performed. Histopathological examination and immuno-
histochemical staining exhibited myeloid and erythroid precursors, as well as megakaryocyte confirming the diagnosis of

extramedullary hematopoiesis in the adrenal gland.
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Introduction

Adrenal incidentaloma (Al) is becoming a more common ad-
renal disorder as a result of an increased detection in the last
decades by the widespread use of abdominal ultrasound, com-
puted tomography (CT), and abdominal magnetic resonance
imaging (MRI). Assessments of functional status and malig-
nancy risk are the two main objectives of preoperative workup
for these patients. Extramedullary hematopoiesis (EMH) is the
production of erythroid and myeloid progenitor cells outside
the bone marrow as a compensatory mechanism, and in adults,
it is typically seen in the clinical scenario of myeloprolifera-
tive neoplasms (leukemia/lymphoma), thalassemia, prolonged
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iron deficiency anemia, sickle cell disease, myelofibrosis, or
polycythemia [1]. EMH occurs more frequently in the liver
and spleen followed by the lymph nodes, lung, breast, small
bowel, and thymus. Adrenal EMH is extremely rare, and
when present, imaging studies may mimic an incidentaloma
suspicious of malignancy.

Case Presentation

A 55-year-old woman with a history of primary hypothyroid-
ism and hypertension was seen at the outpatient clinic
complaining of chronic diarrhea and a 10-kg weight loss in
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Fig. 1 Non-contrast coronal CT
scan (a) shows a solid left adrenal
incidentaloma (arrow) with
calcifications inside. b Axial
contrasted CT scan shows
enhanced

the last 4 months. Physical exam was unremarkable. During
her medical evaluation, an abdominal CT scan was performed
with the incidental finding of a 3.2 x 2.4 cm of heterogeneous
mass with small calcifications inside the left adrenal gland
with a 28 HU in the non-contrast phase, enhancement in the
arterial phase, and an absolute washout of 58% (Fig. 1).
Biochemical workup showed hemoglobin 15.8 g/dL, hemat-
ocrit 47.2%, WBC count 9.8 X 10° G/L, neutrophils 70%,
platelet count 167 x 109/L, serum glucose 100 mg/dL, serum
sodium 141 mEq/L, serum potassium 3.8 mEq/L, TSH 1.01
pUI/mL, renin activity 6.1 ng/mL/h, aldosterone 275.3 pg/
mL, PAC/PRA 4.5, a negative 1-mg-dexamethasone suppres-
sion test, 24 h of urine metanephrines, serum catecholamines,
and vanillylmandelic acid between the normal ranges. A di-
agnosis of a non-functional left adrenal incidentaloma with
imaging findings of suspicious of malignancy was

Fig. 2 a Hematoxylin and eosin
staining photomicrography of
normal adrenal cortex (1) and
erythroid and myeloid precursors
(2). b A x 4 magnified view

established; laparoscopic left adrenalectomy was offered to
the patient, which she consented. Surgery went uneventful
through three ports, and the patient was discharged in postop-
erative day 2. Histopathological examination exhibited a 20-g
adrenal gland, with normal cortex, hemorrhagic zones, and
cystic degeneration of the medulla with myeloid, erythroid
precursors, as well as megakaryocyte (Figs. 2 and 3).
Immunohistochemical staining was positive for
myeloperoxidase, CD117, and CD45 confirming the presence
of bone marrow in the adrenal gland (Fig. 4).

Discussion

EMH in the adrenal gland is extremely rare with only a few
cases described in the scientific medical literature. Despite
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Fig. 3 A x 40 view of hematopoietic precursors; yellow arrow points a
megakaryocyte

novel improvements in imaging acquisition, preoperative ad-
renal EMH identification by imaging studies remains a chal-
lenge, and, at this moment, there are no specific diagnostic
findings. On abdominal CT scans, the majority of case reports
describe a hypodense and heterogeneous adrenal mass with
regular and well-defined borders, small calcifications, and en-
hancement after [V contrast administration [2]. In our case, we
also performed a 12-min delayed CT protocol, obtaining an
absolute washout of 58% that describes a vascularized mass
and lipid-poor content. At MRI, adrenal EMH appears as a
heterogeneous mass with variable signal intensity and en-
hancement on T1- and T2-weighted images. On T1- and T2-
weighted images, internal fatty components show a hyperin-
tense signal [3].

The vast majority of published cases have been diag-
nosed by histopathology, having undergone surgery [4,
5]. The presence of myeloid, erythroid precursors, as
well as megakaryocyte (platelet precursors) is pathogno-
monic for EMH. We propose to add to the diagnostic
approach of adrenal incidentaloma the EMH suspecting
diagnosis in the clinical scenario of a hematologic
disorder/neoplasms (with chronic anemia) and imaging
characteristics previously discussed by CT and/or MRI.
Diagnosis can be established through an image-guided
adrenal biopsy with previous normal adrenal biochemi-
cal workup. Sekar et al. [6] from India achieved diag-
nosis by USG-guided biopsy in a beta-thalassemia pa-
tient and King et al. [7] from the USA through CT-
guided biopsy in a myeloid metaplasia. Also, through
functional imaging with technetium 99m-labeled sulfur
colloid scintigraphy, it confirms the presence of bone-
marrow elements achieved by Wat et al. [8]. All of
them avoided surgery with success. A follow-up of
these lesions should be the standard treatment in asymp-
tomatic patients.

Unfortunately, preoperative diagnosis outside the pre-
viously mentioned clinical scenario is almost impossible,
such as in our case. Asymptomatic patients with Al
should entail a complete biochemical evaluation, fo-
cused on not only functional status (Cushing’s, pheo-
chromocytoma, and Conn’s disease) but also a complete
hemogram as blood disorders are the main comorbidities
associated with EMH.

Although it is a rare finding, as cross-sectional imag-
ing use is increasing, a rise in the detection and diag-
nosis of adrenal EMH is expected. Primary care physi-
cians, radiologist, hematologist, endocrinologist, and en-
docrine surgeons should be aware of this possibility.

Fig. 4 Positive immunostains for myeloperoxidase (a), CD117 (b), and CD45 (c) confirm hematopoiesis tissue in adrenal gland
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