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Abstract

Extramedullary hematopoiesis (EMH) is a rare cause of adrenal mass. We present a 44-year-old woman who has
thalassaemia intermedia, referred to Endocrinology clinic for huge adrenal mass. Along with a paraspinal lesion discovered
in this patient, the leading diagnosis was EMH. The patient was treated with hypertransfusion and hydroxyurea, which led
to a reduction in the size of the right adrenal mass and paraspinal mass.

This case highlights the challenges in managing this rare condition. Although EMH is a rare cause of adrenal mass,
the diagnosis must be considered in any patient with a history of a congenital hemolytic disorder, to avoid unnecessary

surgical procedures.
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INTRODUCTION

Thalassaemia is one of the most common autosomal
recessive disorders and is highly prevalent in countries
within the tropical belt, including Malaysia."? In Malaysia,
thalassaemia is the most common inherited blood disorder.?

Extramedullary hematopoiesis (EMH) is a well-
documented manifestation of thalassemia, as well as
other severe disorders of hematopoiesis.* The usual sites
involved include the liver, spleen and paraspinal regions.
The adrenal as a site of extramedullary haematopoiesis is
rarely seen.’

Herein, we report a rare case of huge right adrenal mass in
a 44-year-old woman who has inherited hemoglobinopathy.

CASE

A 44-year-old female with underlying essential hyper-
tension since 2016, was diagnosed to have thalassaemia
intermedia since 2002 at the age of 27 years old. She
required infrequent blood transfusion until 2017.

Her DNA analysis of alpha and beta globin genes detected
the presence of a single alpha gene deletion, together
with compound heterozygous state for ['-thalassaemia
and Siriraj Sy(*ydp)’-thalassaemia. This patient has a vague
abdominal mass since 2016. The ultrasound of hepato-
biliary system showed a right liver lobe mass.
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A computed tomography of the abdomen was performed
which revealed incidental finding of a right adrenal
mass. The patient was then referred to the Endocrinology
clinic for further workup of the adrenal mass.

Otherwise, the patient did not have symptoms of anaemia.
She did not experience excessive weight gain, easy bruising
or fracture. She denied headache, palpitation, flushing,
abdominal pain, tremor or anxiety. Her menses were
regular with no history of menorrhagia or dysmenorrhea.
She had no history of surgery. Her younger brother was
diagnosed to have thalassaemia intermedia and was
on regular blood transfusion. She is a housewife. She
neither smokes nor drinks alcohol.

On physical examination, she had mild pallor and
jaundice but no cushingoid feature. Her weight was 56.1
kg, height was 158 cm, with BMI of 22.5 kg/m? Abdo-
minal examination revealed fullness of the abdominal
right upper quadrant with large palpable firm mass, and
huge splenomegaly extending inferomedially to umbilical
level. Cardiovascular and respiratory examinations were
unremarkable. There was no neurological deficit.

Blood investigation showed chronic microcytic hypo-
chromic anemia with hemoglobin level of 7.6-9.9 g/dL on
different occasions. Other blood parameters are shown
in Table 1. Her adrenal hormone assessment was normal
(Table 2).
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Table 1. Initial blood investigations

Value Reference value
Total bilirubin 54 5-21 ymol/L
Alanine transaminase 21 10-49 U/L
Alkaline phosphatase 52 46-116 U/L
Albumin 44 32-48 g/lL
Sodium 141 136-145 mmol /L
Potassium 3.5 3.5t0 5.1 mmol /L
Creatinine 45 pymol/L
Serum ferritin 1313.65 10-291 pg/L
Tumor marker CA125: 5.1 CA 125: <35 U/mL
CA19-9:7.7 CA19-9: <37 U/mL
Alpha fetoprotein: < 1.1 Alpha fetoprotein:
CEA: 3.3 <6.7 IlU/mL
CEA: <5 ug/L
TSH 2.96 0.55t0 4.78 mIU /L
Free T4 15.7 11.5-22.7 pmol/L

Table 2. Adrenal hormonal investigations

Value Reference value
Cortisol 212.7 119-618 nmol/L
ACTH level 3.7 <10.2 pmol/L

Serum Dehydroepian-  <0.41
drosterone sulphate

Testosterone level <0.1

24 hour - urine Dopamine: 510ug/
catecholamine day (mild elevation

0.95-11.70 pmol/L

0.30-1.70 nmol/L

Dopamine:
64-400 ug/day

of dopamine,

not diagnostic of

pheochromocytoma)

Epinephrine: not

detected

Norepinephrine:

58.8 ug/day
Overnight 16.8 <50 nmol/L
dexamethasone (cortisol suppressed)
suppression test
Renin Renin: 11.1 Renin (mU/L):
Aldosterone Aldosterone: <103 Supine: 4.2 -59.7

(Not suggestive of Upright: 5.3-99.1

primary aldosteronism) Aldosterone (pmol/L):
Supine: 102.5-858.7
Upright: 102.5-1196.6

Computed tomography (CT) of the thorax, abdomen,
pelvis, including adrenal protocol done in year 2018,
showed a large heterogenous enhancing mass with necrotic
area arising from the right adrenal gland, measuring
11.0x9.8x14.8 cm (Figure 1), with average attenuation of 40
HU from non-contrast CT, absolute and relative washout
were 24% and 12% respectively. The adrenal mass was
indenting on the segment VI of the liver and right kidney,
with the right kidney displaced inferiorly. The left adrenal
gland was normal. The radiologist concluded that the
right adrenal mass was indeterminate and in view of
the patient’s history of thalassaemia, the adrenal lesion
likely represented adrenal extramedullary hematopoiesis.
Besides this, the paraspinal mass also noted from the CT
scan was in keeping with extramedullary hematopoiesis
(Figures 2 and 3).

A multidisciplinary discussion was held between endo-
crinologists and haematologists and they concluded
that the patient was not suitable for operation owing
to high bleeding risk. Subsequently, she was given
hypertransfusion, with the aim of achieving a level more
than 12 g/dL. Furthermore, this patient was started on iron
chelating agent due to iron overload. Hydroxyurea was
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Figure 1. CT scan of the abdomen in 2018 showing large
heterogenous enhancing right adrenal mass 11.0x9.8x14.8
cm (yellow arrow).

SOMATQO

Figure 2. CT scan of thorax, abdomen, pelvis in 2018
revealing paraspinal mass (red arrow). Right kidney
is displaced inferiorly by the huge right adrenal mass
(yellow arrow).

commenced as part of the treatment for extramedullary
haematopoiesis. Computed tomography scan of the
abdomen was repeated in year 2020 and showed size
reduction of the right adrenal mass and paraspinal mass
(Figure 4).

DISCUSSION

The proportion of adrenal mass discovered incidentally
on imaging studies was estimated to be 1-5% of all
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Figure 3. CT scan of thorax, abdomen, pelvis in 2018
(sagittal view) showing paraspinal mass (red arrow).

Figure 4. CT scan of the abdomen in 2020 showing size
reduction of the right adrenal mass 9.8 x 8.8 x 13.2 cm
(yellow arrow) and paraspinal mass (red arrow).

abdominal CT scans performed.® In our case, the patient
was referred to endocrinology team for an adrenal inciden-
taloma. Given the imaging findings of the incidental
adrenal lesion and paraspinal lesion discovered in a
patient with thalassaemia, the leading diagnosis is extra-
medullary hematopoiesis.

This patient did not have underlying primary malignancy
to suggest metastatic disease as one of the differential
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diagnoses. Adrenal adenoma is unlikely in this case,
nor is it associated with paraspinal lesion. The adrenal
lesion is huge with its attenuation of 40 HU from the non-
contrast CT. Although the adrenal lesion in this patient
is huge, other CT features are not suggestive of adreno-
cortical carcinoma, where irregular shaped, stellar central
hypodensity and capsular enhancement are expected.

Extramedullary hematopoiesis (EMH) is a physiological
compensatory phenomenon in response to altered
hematopoiesis occurring secondary to inadequate bone
marrow function. EMH in the medical literature was
commonly found in the liver and spleen whereas it is rarely
seen in adrenal glands, breast, dura mater, and bowel.>””

It often occurs in hemoglobinopathies, hemolytic anemias
and myeloproliferative disorders.'

Pathological causes of EMH in the adrenal gland were
described in multiple case reports, which included the
defects in hemoglobin production associated with sickle-
cell disease,’ hemoglobin H constant spring disease,"
thalassemia®'?'® and impaired red blood cell membrane
production linked with hereditary spherocytosis."”

The exact mechanism of EMH in the adrenal gland is
unknown, but several hypotheses are suggested. The
adrenal gland has hematopoietic capacity during the
fetal period and EMH may develop from primitive
rests in disease conditions. Other scientists believe that
embolization of hematopoietic stem cells and homing
in adrenal gland may occur. Chronic hypoxia is another
presumptive cause of EMH.'>18%

Adrenal EMH might be clinically detected as inciden-
taloma, as happened in our case.'? Adrenal incidentaloma
in association with hematologic disorders, e.g., agnogenic
myeloid aplasia or beta thalassemia, needs careful imaging
as well as adrenal hormonal investigations, in order
to exclude malignancy and subclinical hypersecretory
syndromes. Although EMH is a rare cause of an adrenal
mass, the diagnosis must be considered in any patient
with a history of a congenital haemolytic disorder, to
avoid unnecessary surgical procedures.

CT adrenal of this patient showed a large heterogenous
enhancing mass with necrotic area arising from the right
adrenal gland. There are no specific diagnostic findings
of extramedullary haematopoiesis in imaging studies.?
Adrenal EMH may appear as a homogeneous mass in
ultrasonography (USG)/CT or as a heterogeneous mass
with cystic change and calcification.®'!

Although biopsy remains the gold standard for establi-
shing a tissue diagnosis, it is an invasive procedure that
carries the risk of catastrophic haemorrhage and is there-
fore not usually advocated.”* The Clinical Practice
Guideline of the European Society of Endocrinology
recommended against the use of an adrenal biopsy in the
diagnostic work-up of patients with adrenal masses unless
there is history of extra-adrenal malignancy.? In this case,
along with the paraspinal lesion, the leading diagnosis
is extramedullary hematopoiesis. Hence, the patient’s
clinical details and radiological pictures are extremely
crucial in diagnosis.
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In our case, EMH involved the right adrenal gland. It
is interesting that our literature review on EMH also
reported right-side predilection, where 13 out of 17 cases
of EMH involved the right adrenal gland®'"'517%30 two
cases involved the left adrenal gland®® and two cases
involved bilateral adrenal glands.'**

A rather striking right-sided predominance was noted
in a study done by Kenney et al., where 53 of 72 adrenal
myelolipomas involved the right adrenal glands.* Besides,
in an analysis of adrenal myelolipoma conducted by
Decmann et al., 260 tumors (59.2%) were on the right
side, 111 on the left side (25.3%), while 54 tumors (12.3%)
were bilateral.®

Although speculative, a possible explanation is that
asymptomatic right-sided adrenal masses are more likely
to be detected incidentally, particularly at ultrasound,
owing to the fact that the right adrenal region is seen
clearly during ultrasound examination of the gallbladder.
It is not always possible to visualize the normal adrenal
glands (especially on the left side) with an ultrasound.**

Treatment options for patients with EMH are described
for thalassemia patients and depend on the location and
symptoms. Different approaches included surgery, local
radiation, blood transfusion and hydroxyurea.

There are published reports of incidentally detected
adrenal masses in patients with haematological disorders,
where adrenalectomy was performed, resulting in the
histological surprise of EMH."12172 Surgical excision
is recommended in patients who are symptomatic and
resistant to other modalities.'”® However, the disadvantages
of the surgical intervention include risk of excessive
bleeding due to the high vascularity of the mass and high
incidence of recurrence.’*® In this case, patient is asympto-
matic and hence, she was treated medically.

The medical approach involves hypertransfusion and oral
hydroxyurea. Blood transfusion corrects the anaemia, and
therefore the need for extramedullary haematopoiesis
decreases, resulting in the relative inactivity of these
tissues and their shrinkage. This is probably due to a
decrease in blood flow in these tissues, rather than their
actual atrophy.*”

Hydroxyurea is a ribonucleotide reductase enzyme
inhibitor. By reducing the globin chain imbalance
through stimulating synthesis of fetal hemoglobin and
cytoreduction, hydroxyurea contributes to a decrease in
ineffective erythropoiesis and the associated EMH.*%
To date, there is no reported data on radiotherapy of
the adrenal gland.

For paraspinal/epidural lesions, asymptomatic disease
may require no specific treatment, whereas relative low
dose radiation therapy is suggested in symptomatic
cases because the hematopoietic tissue is notably radio-
sensitive and can lead to marked shrinkage of the mass
and rapid neurologic improvement.®® However, Aliberti
et al., reported two thalassaemic patients with spinal
cord compression due to extramedullary haematopoiesis
who achieved complete regression with blood hyper-
transfusion therapy.* In the case presented above, the
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patient was given hypertransfusion and hydroxyurea.
There was subsequent reduction in size of the right
adrenal mass and paraspinal mass.

CONCLUSION

In conclusion, we presented a patient with thalassaemia
intermedia who was referred due to an adrenal
incidentaloma. With the background history of
thalassaemia along with the presence of a paraspinal lesion,
the leading diagnosis is extramedullary hematopoiesis.
Although EMH is a rare cause of adrenal mass, the
diagnosis must be considered in any patient with a history
of a congenital hemolytic disorder, to avoid unnecessary
surgical procedures.
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