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Abstract 
 We report on a case of extramedullary hematopoiesis in a male in his 50s who presented 
with right adrenal incidentaloma from CT scan for right ureteric calculi. The patient denied having any 
symptoms of mass effect or functioning of adrenal tumor. The CT scan revealed a heterogeneous 
fatty density mass with minimal enhancement in the right adrenal region, measuring 9.9 x 8.8 
x 10.7 cm. Open adrenalectomy was performed after exclusion of a functioning tumor. The pathology 
report confirmed massive extramedullary hematopoiesis in the fat tissue surrounding the normal 
adrenal gland. A hematologist was consulted to assess the cause of extramedullary hematopoiesis in 
this case, and no abnormal hematologic cause was found. This case highlights the need to consider 
extramedullary hematopoiesis as a rare differential diagnosis for adrenal masses, even in the 
absence of hematologic abnormalities, to guide accurate diagnosis and management. 
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Introduction 
 Extramedullary hematopoiesis (EMH) is a rare pathological process in which hematopoietic 
tissue develops outside the bone marrow, typically in response to chronic anemia or bone marrow 
dysfunction. It is most commonly found in the liver, spleen, lymph nodes, and paravertebral 
regions. Adrenal involvement is exceedingly rare, with only a few cases reported in the literature1,2 
EMH can mimic neoplastic processes, presenting as incidental masses or causing symptoms 
through mass effect. Accurate diagnosis is essential to avoid unnecessary treatments. We present a 
case of massive EMH surrounding a normal adrenal gland, emphasizing the importance of considering 
this rare diagnosis when evaluating adrenal masses with atypical imaging features. 
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Case Presentation 
 A 48-year-old Thai male presented 
at the internal medicine outpatient clinic 
at Somdej Pranangchaosirikit Hospital with 
a right adrenal incidentaloma discovered 
after a CT scan to evaluate a right ureteric 
stone. His underlying conditions included 
type II diabetes and dyslipidemia, which 
were routinely checked and controlled. 
 The patient had a history of hematuria 
but there was no history of abdominal 
pain, palpitations, flushing, excessive perspiration 
or unexplained weight loss or weight gain 
to suggest a functioning adrenal tumor. 
Clinical examination revealed no pallor or 
icterus, and his blood pressure was normal 
(130/84 mmHg). Abdominal examination 

showed no hepatosplenomegaly or other 
palpable mass. 
 Laboratory investigations revealed 
no anemia, a low mean corpuscular 
volume (60 fL), and a normal platelet 
count (239×109/L). An overnight 1 mg 
dexamethasone suppression test was done, 
and the result was suppressible. Plasma 
dehydroepiandrosterone sulfate (DHEAS), 
plasma aldosterone, plasma renin and 
plasma metanephrines were all within 
normal limits. A CT KUB scan found a fatty 
density mass with minimal enhancement 
at the right adrenal gland, measuring 9.9 x 
8.8 x 10.7 cm in size, and a 1.6 cm stone 
at the right UPJ with mild right pyelectasis 
(Figure 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1. Axial precontrast (A), Arterial phase (B), Delayed phase (C), and Coronal delayed 

(D) CT images reveal a well-defined right adrenal lesion (Arrow). 
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 After discussing with the patient 
the finding of a nonfunctioning adrenal 
incidentaloma causing pyelectasis, an open 
adrenalectomy was performed. Gross examination 
revealed a homogeneous, rubbery, fatty-
like mass measuring 10 x 9.5 x 8 cm in size. 
The mass showed an area of hemorrhage 
(Figure 2). The remaining adrenal cortex showed 
no remarkable change. On microscopic 

examination, hematopoietic tissue consisting 
of numerous megakaryocytes, erythroid, 
and myeloid precursors, suggestive of 
extramedullary hematopoiesis surrounding 
the normal adrenal gland, was observed 
(Figure 3, 4). The final diagnosis was massive 
extramedullary hematopoiesis in the fat 
tissue surrounding the normal adrenal 
gland. 

 
 
 
 
 
 
 
 
 
 
  Figure 2. A homogeneous rubbery fatty-like mass measuring 10 x 9.5 x 8 cm. (A). The mass shows 

area of hemorrhage (Arrow)(B). 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. A low-power field of the adrenal gland (arrow) surrounded by myelolipoma. 
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Figure 4. A high-power field showing myelolipoma with megakaryocytes (A), erythroid precursors (B), 

and myeloid precusors (C). 

 A hematologist was consulted to 
investigate a hematologic cause. Hb 
electro-phoresis was performed, which 
revealed Hemoglobin A at 97.4% and 
Hemoglobin A2 at 2.6%. PCR-DNA for 
Alpha-thalassemia tested positive for 
Alpha-thalassemia 1 (--SEA), diagnosing the 
patient with alpha-thalassemia 1 trait, which 
could not cause EMH. Comprehensive 
markers for myeloproliferative neoplasms 
were analyzed, and all tests were 
negative for JAK2 V617F, CALR, and MPL 
mutations. 
 This research was approved by 
the Research Ethics Committee of the 
Naval Medical Department under protocol 
number RP023/67 on June 25, 2024. The 
study details were fully disclosed to the 
patient, who provided informed consent 
for publication. 

 
 

Discussion 
 Myelolipomas and extramedullary 
hematopoiesis (EMH) share a similar 
histological composition, comprising mature 
adipocytes and trilinear hematopoietic cells, 
akin to bone marrow elements. Despite 
this resemblance, they represent distinct 
pathological entities. EMH is a physiological 
process during fetal development that 
may persist in response to hematological 
disorders, such as myeloproliferative 
diseases and hemoglobinopathies. Conversely, 
myelolipomas are benign, encapsulated 
tumors containing both fat and hematopoietic 
components, typically unrelated to hematologic 
abnormalities and found in patients with 
otherwise healthy bone marrow.3 
 In this case, a massive EMH was 
identified surrounding a normal adrenal 
gland in a patient without any detectable 
hematologic disorder. This finding is highly 
unusual, as EMH typically presents in the 
context of systemic hematologic conditions. 

A 

B 

C 
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The absence of such underlying pathology 
in this patient makes the case noteworthy, 
emphasizing the need to consider EMH in 
the differential diagnosis of adrenal masses, 
particularly when imaging features suggest 
a heterogeneous fatty composition. 
 The management of adrenal 
myelolipoma should be individualized 
due to the absence of formal guidelines. 
Most myelolipomas are incidentally discovered 
and asymptomatic; they are often smaller 
than symptomatic tumors. When imaging 
clearly identifies a myelolipoma and no 
symptoms are present, treatment is 
unnecessary. Surgical resection is the primary 
treatment option if needed.2 
 For adrenocortical adenomas, the 
latest guidelines from the European Society 
of Endocrinology recommend that no further 
imaging is necessary if an incidentaloma is 
homogeneous, imaging features are consistent 
with a benign adrenal mass (< 10 HU), and 
it is smaller than 4 cm in diameter.5,9-12 In 
contrast, myelolipomas are typically larger 
and slow-growing. Due to insufficient data, 
it is challenging to determine a specific 
threshold diameter for follow-up imaging. 
However, monitoring may be warranted 
for giant myelolipomas (greater than 10 
cm), though the appropriate frequency for 
follow-up remains undetermined. Given 
the benign nature of myelolipoma, it is 
conceivable that these patients would 
require a long-term follow-up, and an 
initial surgical approach seems justified 
since routine imaging may not reliably 
distinguish a benign lipid-poor mass from 
a malignant one. 

 What sets this case apart from 
existing literature is the identification of 
extensive EMH surrounding a structurally 
normal adrenal gland, with no associated 
hematologic disorder. This underscores the 
importance of thorough histopathological 
examination to differentiate EMH from 
neoplastic processes, especially in cases 
involving atypical adrenal masses. 

The contribution of this case to 
the literature lies in highlighting EMH as a 
rare but possible diagnosis, even in the 
absence of systemic hematologic conditions. 
Clinicians should be aware of this possibility 
when encountering adrenal masses with 
unusual imaging characteristics. Further 
research and documentation of similar cases 
are needed to better understand the 
pathogenesis and optimal management 
strategies for EMH in such atypical 
presentations. 

Conclusion 
 Extramedullary hematopoiesis 
surrounding a normal adrenal gland is a 
very rare site, which was observed in the 
microscopic examination of this case. 
Meanwhile, adrenal myelolipoma is 
composed of fat and myeloid tissue, and 
is listed in the group of mesenchymal and 
stromal tumors of the adrenal cortex. 
This case emphasizes the diagnostic 
challenges and management complexities 
in patients with incidental findings of 
extramedullary hematopoiesis as adrenal 
mass, particularly when not accompanied 
by a hematologic medical history. 
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