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CASE REPORT

Isolated focal intrahepatic extramedullary hematopoiesis mimicking
hepatocellular carcinoma in a cirrhotic patient with secondary
hemochromatosis from thalassemia
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ABSTRACT

Extramedullary hematopoiesis is a common complication of ineffective erythropoiesis and bone marrow replacement disorders.
Because of its nonspecific presentation and radiological appearance, diagnosing focal intrahepatic extramedullary hematopoiesis is
challenging and often misdiagnosed as a hepatic tumor. Herein, we describe the case of a 48-year-old male with thalassemia and AE
Bart’s disease with secondary hemochromatosis and cirrhosis who developed focal intrahepatic extramedullary hematopoiesis
mimicking hepatocellular carcinoma. After hepatic resection, extramedullary hematopoiesis was not observed at any site, including in
the remaining liver, at the 4-year follow-up.
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Introduction

Extramedullary  hematopoiesis (EMH) is a A 48-year-old male presented with abdominal

common complication of ineffective erythropoiesis and
bone marrow replacement disorders (1). Because of the
lack of specific symptoms or unique radiological
findings, diagnosing focal intrahepatic EMH is
challenging and often misdiagnosed as a hepatic tumor
(2). Herein, we report a rare case of isolated focal
intrahepatic EMH in a cirrhotic patient with secondary
hemochromatosis from thalassemia. We also reviewed
the literature for focal intrahepatic extramedullary
hematopoiesis cases and their radiological patterns.
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discomfort for 3 months and no other specific organ
symptoms except jaundice. He denied having a fever or
experiencing other gastrointestinal symptoms. He
reported a history of jaundice since childhood but had
never had a workup. He had a history of symptomatic
gallstone for which he had undergone an open
cholecystectomy 15 years ago. He had not previously
received any blood transfusion and denied having any
underlying disease. He was a nonsmoker and did not
consume alcohol. Physical examination revealed
thalassemic facies, moderately pale conjunctiva, and
mildly icteric sclera. Abdominal examination revealed
hepatomegaly (9 cm below the right costal margin) and
splenomegaly (14 cm below the left costal margin);
otherwise, it was unremarkable, with no ascites.
Laboratory blood tests indicated a low hemoglobin
level (6.4 g/L), low mean corpuscular volume (59.8
fL), slightly elevated total bilirubin level (4.3 mg/dL),
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normal direct bilirubin level (0.8 mg/dL), and normal
aminotransferase levels. Ultrasonography of the
hepatobiliary system revealed parenchymatous liver
disease with a 2.8x2.0-cm isoechoic lesion with a
peripheral halo in the left hepatic lobe and marked
splenomegaly. Thus, multiphase abdominal computed
tomography was performed, demonstrating a borderline
prominent caudate lobe of the liver, possibly indicating
liver cirrhosis. A 2.2x3.0x2.8-cm  well-defined
hypodense lesion was observed with an arterial
enhancement and a faint wash-out in the delayed phase
at segment IVa of the left hepatic lobe (Figure 1).

Severe splenomegaly and diffuse coarse trabeculation
of the bony structures were observed. Serologic tests
were negative for hepatitis B and C infection, and the
alpha-fetoprotein level was 4.66 IU/mL. An iron
workup indicated a serum ferritin level of 1, 057 mg/dL
and transferrin saturation of 86%. Hemoglobin typing
results revealed AE CS Bart’s (Hb A, 86.6%; Hb E,
11.9%; Hb CS, 1.2%; Hb Bart’s, 0.3%).

Initially, he was diagnosed with AE Bart’s disease
with secondary hemochromatosis and compensated
cirrhosis with a hepatic mass. Further investigation,
including an MRI liver and A percutaneous ultrasound-

Figure 1. Computed tomography scans showing a 2.2x3.0x2.8-cm well-defined hypodense lesion with arterial enhancing lesion
and faint wash-out in the delayed phase at segment 1Va of the left hepatic lobe. Plain (a), arterial phase (b), portovenous phase

(c), and delayed phase (d).
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Figure 2. Pathological examination of the hepatic lesion. (a) Revealed brownish pigment in hepatocytes (hematoxylin and eosin
staining, bar = 100 um). At higher power, the granular brown pigment was present within hepatocytes, and Kupffer cells (b), and
hematopoietic tissue proliferated in the sinusoids, comprising erythroid and myeloid precursors (c) (bar = 50 um).
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guided liver biopsy, was offered for the diagnosis of
hepatic nodule; however, after discussion with the
doctors in a multidisciplinary team of the institute, the
patient refused liver biopsy and decided to undergo
hepatectomy due to concerns of possible hepatocellular
carcinoma (HCC). Microscopic examination revealed a
brownish pigment in the hepatocytes and Kupffer cells.
Hematopoietic tissue proliferated in the sinusoids,
comprising erythroid and myeloid precursors
compatible with features of hepatic extramedullary
hematopoiesis without any evidence of a hepatic tumor
(Figure 2). Finally, a definite diagnosis of
extramedullary hematopoiesis of the liver in association
with alpha-thalassemia was made, and computed
tomography was performed regularly for follow-up.
Extramedullary hematopoiesis was not observed at any
site, including in the remaining liver, at the 4-year
follow-up.

Discussion

Extramedullary hematopoiesis (EMH) is
hematopoiesis outside the bone marrow that can occur
in physiological or pathological states. Physiological
EMH occurs in the liver, spleen, and yolk sac during
fetal development prior to bone marrow formation (1).
In contrast, pathological EMH occurs in adult life and
is defined as a compensatory response to longstanding
anemia for increased red blood cell production in
organs outside the bone marrow (3). Pathological EMH
results from ineffective erythropoiesis (thalassemia,
hereditary spherocytosis, and sickle cell anemia) or
bone marrow replacement disorders (myeloproliferative
disorders, leukemia, and lymphoma). Moreover, it has
also been reported in patients with solid organ
malignancies such as breast cancer, lung cancer, and
colon cancer (2). The pathogenesis of EMH postulates
that circulating hematopoietic stem cells may be
trapped via endothelial cell-expressed ligands, with
consequent organs and tissues (4).

Our patient had AE Bart’s disease, which results
from the interaction of alpha-thalassemia and
heterozygous Hb E (5). It is non-transfusion-dependent
thalassemia (NTDT), defined by various clinical
spectrums of the thalassemia phenotype, requiring only
occasional blood transfusion (6). Clinical complications
often seen in NTDT are rarely seen in transfusion-
dependent thalassemia (TDT), including
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extramedullary hematopoiesis (EMH), gallstones, and
pulmonary hypertension. The incidence of EMH in
NTDT is approximately 20%, compared to less than
1% in TDT (7).

Common anatomical sites of EMH include the
spleen and liver. Furthermore, it can be found in the
paravertebral region, lymph nodes, kidney, adrenal
gland, lung, pleura, breast, ovary, thymus, skin,
gastrointestinal tract, and central nervous system (8).
EMH in the liver commonly presents as a diffuse
infiltration (9). Rarely, hepatic involvement can
manifest as a focal mass representing solitary or
multiple lesions, called focal intrahepatic EMH, which
can mimic hepatic neoplasms.

To our knowledge, 30 focal intrahepatic
extramedullary hematopoiesis cases have been reported
in the past 35 years, the first of which occurred in 1986
(10). Almost all cases had an underlying hematologic
disorder, but only five had thalassemia, as depicted in
Table 1. Radiologic demonstration of focal intrahepatic
masses of EMH has no specific characteristics (11). It
often appears as a variable echogenic mass on
ultrasonography; meanwhile, on CT scans, it is
observed as a well-defined, heterogeneous mass with a
variable contrast enhancement pattern. It may be
present with a central necrosis component (9, 12-15).

However, focal intrahepatic  extramedullary
hematopoiesis is a general diagnostic challenge because
there are no specific symptoms or radiological
appearances. HCC is a well-known complication of
cirrhosis; moreover, HCC has also been an emerging
morbidity of thalassemia, with an annual incidence rate
of approximately 2%, and is also a known cause of
mortality in thalassemia (16, 17). HCC in patients with
thalassemia can be caused by hepatitis B and hepatitis
C infections from a blood transfusion, especially before
effective blood donor screening and universal HBV
vaccination. Another important risk factor for HCC
development is hemochromatosis.

Hemochromatosis is a systemic iron overload
disorder that disturbs iron hemostasis, resulting in
abnormal iron deposition in the organs. The liver,
pancreas, joints, heart, skin, testes, and pituitary gland
are all commonly involved in organ damage. Iron
overload in NTDT patients can be caused by blood
transfusions and ineffective erythropoiesis, which gives
rise to hepcidin suppression, leading to increased
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intestinal iron absorption and increased release of
recycled iron from the reticuloendothelial system (18).

In hepatic involvement, iron accumulation leads to
hepatocyte necrosis and fibrosis, which progress to
cirrhosis and, consequently, HCC. A study by Jean et
al. showed that cirrhotic changes could be observed as
early as 7 years in some people with thalassemia (19).
Additionally, a cohort study from Greece showed that
33% of patients with NTDT who had hepatic
hemochromatosis developed cirrhosis and HCC without
a history of viral hepatitis infections (20).

Iron is hypothesized to play a critical role in
carcinogenesis induced by hemochromatosis as it is a
potent inducer of free radical formation, leading to
oxidative stress and resulting in DNA damage and
malignant formation (21). The 5-year cumulative
incidence of HCC resulting from cirrhosis due to
hereditary hemochromatosis is 17-30% (22); however,
the incidence of secondary hemochromatosis remains
uncertain. Furthermore, there are few reports of HCC in

non-cirrhotic patients with secondary hemochromatosis
(23-26). The classical imaging appearance of HCC is a
hypodense lesion on non-contrast CT, which is
enhanced during the arterial phase compared to the
liver background, demonstrating a rapid wash-out of
contrast in the portal venous phase (27). This can result
in a homogenous increase in the density of the liver
parenchyma in hepatic hemochromatosis.

In this context, we suggest that HCC should always
be included in the differential diagnosis of hepatic
masses in thalassemia patients with secondary
hemochromatosis with or without cirrhosis. In our case,
the patient exhibited no clinical evidence of liver
disease; nonetheless, CT showed a hypodense lesion
with arterial enhancement and a faint wash-out in a
cirrhotic background during the delayed phase, which
was compatible with the HCC pattern. Besides liver
biopsy, MRI should be considered the next step of
investigation because it may be the best diagnostic
option. However, the knowledge of MRI features of

Table 1. Case of thalassemia patients with focal intrahepatic EMH.

Author  Age/Sex  Thalassemia Hepatic Ultrasound CT MRI Hepatomegaly Other Diagnostic
and type lesion EMH site procedure
Year

Bradley 31/F BThalassemia  Solitary =~ Heterogenous - Heterogenous  N/A Yes - Trucut

MJ hypoechoic hypodense on biopsy
1990 unenhanced
[12] - Patchy
enhancement
Kumar 38/M BThalassemia  Solitary - -T1&T2 No Thoracic  MRI
A Hyper/isodense ~ Hypointense paraspinal
1995 onunenhanced - Central
[9] - Central necrosis
necrosis
Wong 51/F BThalassemia  Solitary =~ Heterogenous - Heterogenous - T1 No - Fine needle
Y hypoechoic hypodense on Hyperintense aspiration
1999 unenhanced to liver,
[13] - Hyperdense Isointense to
in arterial and muscle
portovenous -T2
phase Heterogenous
Stellate -T1
hypodense in Hypointense
lesion and T2
Hyperintense
in stellate
lesion with
delayed
enhancement
Priola 36/F aThalassemia  Multiple  hypoechoic - - No - 52Fe-
AM scintigraphy
2012
[14]
Shakeri 15/F BThalassemia  Solitary ~ hypoechoic - Hypodense on - Yes - Fine needle
R unenhanced aspiration
2013 - Homogenous
[15] enhancement
- Central

necrosis
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intrahepatic EMH is still sparse, and no specific feature
could help differentiate this condition from HCC. In
this case, the patient underwent hepatectomy according
to his preference and received a definite diagnosis. This
underscores the importance of histopathological
analysis as necessary for a definite diagnosis when
facing a case at risk for a malignant hepatic lesion.

Conclusion

In summary, focal intrahepatic EMH is a rare
condition that needs to be distinguished from HCC,
particularly in cirrhosis and hemochromatosis. We
suggest that focal intrahepatic EMH should be
considered when hepatic mass is identified in a patient
with  various hematologic  disorders, including
thalassemia.
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