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ABSTRACT

Extramedullary hematopoiesis (EMH) is a physiological compensatory mechanism that develops in response to ineffective or insufficient
hematopoiesis. Although the liver and spleen are the most common sites, EMH may occur anywhere in the body. Peri-renal involvement
in EMH is quite rare and mimics tumoral lesions. To our knowledge, 12 peri-renal EMH cases have been reported in the literature so far.
A 57-year woman was admitted to our hospital with non-specific abdominal pain. She had a history of chronic renal failure. On physical
examination, diffuse abdominal tenderness and mild rigidity were detected. Blood tests revealed bicytopenia and elevated acute phase
reactants. On non-contrast abdominal computed tomography (CT) scan, two peri-renal mass lesions of 4.5 cm and 4 cm were detected
incidentally on the right side. Tumoral lesions were considered in the differential diagnosis, and magnetic resonance imaging (MRI) and
positron emission tomography-computed tomography (PET-CT) were performed. Lesions showed mild hypermetabolic activity (SUVmax:
4,68) on PET-CT images. For the definitive diagnosis, an ultrasound-guided core needle biopsy was performed. The histopathological

examination was consistent with EMH.

This case aims to highlight the peri-renal involvement of EMH, which mimics renal and peri-renal malignancies.
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INTRODUCTION

Extramedullary hematopoiesis (EMH) is defined as the production
and maturation of blood elements outside the medullary cavity."
Afterbirth, hematopoiesis only occursinthe bone marrow, and any
extramedullary site of hematopoiesisis considered abnormal. EMH
frequently develops due to bone marrow suppression or hemato-
logic diseases, such as idiopathic myelofibrosis and hemoglobino-
pathies. Besides this, it may also develop without chronic anemia,
and some malignant processes may be the cause of this
entity.”* Although the clinical presentation of EMH is generally
asymptomatic and detected incidentally, patients may also
presentwithinvolvedorgan-specificsymptomsincludingneurolog-
ical symptoms with nervous system involvement, acute renal
failure with renal involvement, or dyspnea with lung involvement.
Theliverand spleen are the most common sites of EMH; however, it
may alsooccurintheretroperitoneumandkidneys. Based onradio-
logic appearance, renal and peri-renal involvement of EMH gener-
ally mimics primary renal malignancies and metastasis. This simi-
larity may lead to unnecessary nephrectomies. A biopsy is
frequently warranted for the definitive diagnosis.’
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Herein, we report a quite rare case of EMH manifesting as peri-
renalmasses. Weaimtoemphasiserenaland peri-renalinvolve-
ment of EMH, which can easily be mistaken for renal and peri-
renalmalignancies.

CASE REPORT

A 57-year woman was admitted to our hospital with fever and
abdominal pain. She had a history of chronic renal failure and
was treated with erythropoietin because of chronic anemia. On
physical examination, diffuse abdominal tenderness and mild
rigidity were detected. Blood tests revealed bicytopenia (Red
blood cells: 3.12x10%/L, hemoglobin: 9.2 g/dL, hematocrit:
30.4%, platelets: 108x10°L), elevation of acute phase reac-
tants (C-reactive protein: 256.6 mg/L, procalcitonin: 16 ug/L,
and white blood cells: 6.24x10°%L). Non-contrast abdominal
computed tomography (CT) was performed to rule out acute
abdominal pathologies. Intravenous (V) contrast medium was
not administered because of the known contrast medium
allergy of the patient. On CT scan, two well-circumscribed, peri-
renal lesions of 4.5 cmand 4 cm were detected. The patient was
asked if she had any previous imaging studies. On review of CT
images (Figure 1) acquired one yearago, two lesions measuring
1.5 cm and 0.9 cm were detected. Considering appearances,
locations, and the increase in the size of the lesions, primary
renal malignancies, including renal cell cancer and renal
lymphoma, were considered in the differential diagnosis.
Magnetic resonance imaging (MRI) and positron emission
tomography-CT (PET-CT) were performed.
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Innon-enhanced MRI(Figure 2), lesionsappearedslightly hyper-
intense on T1-weighted images (WIs) and slightly hypointense
on T2-WIs. No fat content was detected on chemical shift
imaging and fat-suppressed images. On PET-CT images (Figure
2), lesions showed mild hypermetabolic activity (SUVmax:
4,68). An ultrasound-guided core needle biopsy was performed
to rule out malignancy. In the histopathological examination,
hematopoietic elements of all three cell lineages, including
megakaryocytes, erythroid cells, and maturing myeloid cells,
were observed (Figures 3 and 4). Further, immunohistochem-
ical analysisshowed CD61, glycophorin Aand myeloperoxidase
(MPO) positivity (Figures5and 6). Overall, the histopathological
findings were consistentwith EMH.

Figure 1: Non-contrast CT images (A,B) show two perirenal nodular
lesions (arrows) of 1.5 cmand 1 cmin size. Note the sharpincreaseinsize
onCTimages(C,D)obtainedoneyearlater(arrows).

Figure 2: CT (A), PET-CT (B), and MR images (T2-WI (C), fat-suppressed
pre-contrast T1-WI (D)) oftwo well-circumscribed, perirenal solid lesions
(arrows)diagnosed with EMH.

DISCUSSION

EMH s a physiological compensatory mechanismthatdevelops
in response to ineffective or insufficient hematopoiesis.® It

occurs in tissues and organs, in which, physiological hema-
topoiesis occurs in fetal life. It is often a diffuse process and
tumor-like presentation is quite rare. The liver and spleen are
themostcommon locations of EMH, and hepatosplenomegaly is
the most frequent presentation of this entity.® Non-hepatos-
plenic EMH, whichis rarely encountered, may develop in almost
alltissues and organs, and mimics tumoral lesions.*
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Figures 3 & 4: Sections of core needle biopsy demonstrating hematopoi-
etic cells, including megakaryocytes, erythroid cells, and maturing
myeloidcells (H&E, x200,x400).
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Figures 5 & 6: Maturing myeloid cells as confirmed by immunohistochem-
istry for myeloperoxidase (MPO, x400), and megakaryocytes, as
confirmed by immunohistochemistry for CD61 (CD61, x400).

Mass-like EMH generally appears as heterogeneous, hypovas-
cular, soft tissue lesion on CT images.® Depending on the pres-
ence of blood products of different ages, EMH may show hetero-
geneous T1 and T2 signal characteristics on MRI.” Detection of
the microscopic fat component on chemical shiftimaging can be
beneficialtomakethe diagnosis.’

On PET-CT images, these lesions may show mild hypermetabolic
activity,asinourcase.’Technetium-99m(Tc-99m) colloid scintig-
raphy is another tool that detects bone marrow components in
hematopoietic foci. It may help in the diagnosis of EMH, but the
probability of false negativity should be keptin mind.®’

Peri-renal sites are active duringin-utero hematopoiesis.*Renal
involvement of EMH can be divided into three types, including
parenchymal, parapelvic, or peri-renal. Inthe parenchymal type,
EMH may appear as either a diffuse enlargement of the kidney or
a focal solid mass lesion, which is indistinguishable from malig-
nancy. Parapelvic involvement is another manifestation, and
these cases may present with acute renal failure due to obstruc-
tion. Perirenal type generally presents as bilateral soft tissue
lesions that surround both kidneys but do not cause any func-
tional or contourabnormalities.’

Parapelvic and peri-renal EMH generally show bilateral involve-
ment, but less frequently they may also be unilateral, as in our
case.”’ The patients may be either asymptomatic or present with
acute renal failure due to obstruction or extensive renal
parenchymal involvement.’
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The differential diagnosis of peri-renal and renal masses is
quite broad; tumoral lesions such as renal cell cancer and
lymphoma, inflammatory conditions like xanthogranuloma-
tous pyelonephritis, and some proliferative disorders including
EMH and retroperitoneal fibrosis can be given as examples.
Although the differential diagnosis may be narrowed by the
patient's clinical history and imaging features, biopsy is
inevitable in many cases, especially to rule out malignancy.'®
Since these lesions are rich in blood vessels and hemorrhagic,
the possibility of post-biopsy bleeding should be kept in mind.
Fine-needle aspiration or core-needle biopsy can be preferred
dependingonthelocation ofthelesions.***

Compared with other locations of EMH, peri-renal involvement
is quite rare and generally bilateral.>® The vast majority of EMH
cases occur secondary to several types of hematologic disor-
ders including idiopathic myelofibrosis, thalassemia major,
sickle cell anemia, and other chronic myeloproliferative
neoplasms.”™ In the present study, two separate mass lesions
located in the right peri-renal space were detected, and one of
them appeared to be originating from the right kidney. Our
patient did not have any hematologic disorders. Chronic renal
failure was the only suspected entity that may be the cause
of EMH.

To our knowledge, only 12 peri-renal EMH cases have been
reported in the literature so far. Unilateral involvement, lack of
any hematologic disorders, and the association with chronic
renal failure make this peri-renal EMH case, to some extent,
unique.

In conclusion, EMH lesions do not have specific imaging
features; therefore, clinical history playsavital roleinthe differ-
entialdiagnosis. In patients with renal, peri-renal, or parapelvic
tumor-like solid lesions, a history of chronic hematological
disease or chronic renal failure should bring in mind the possi-
bility of EMH.
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