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Case presentation

A 64-year-old Caucasian man developed progressive fatigue, 
abdominal distension, and 25 pounds weight loss (10% 
of his body weight) over a month period. His outpatient 
workup included an abdominal ultrasound that revealed a 
large liver mass. Magnetic resonance imaging confirmed a 
solitary 11 cm mass with central necrosis within segments  
6 and 7 of the right hepatic lobe. The patient had no history 
of excessive alcohol intake, viral hepatitis, steatosis or liver 
cirrhosis. An alpha-fetoprotein (AFP) level was 7.9 ng/mL.  
Given the features of the liver mass on imaging, and 
despite the lack of cirrhosis and elevated AFP, a diagnosis 
of hepatocellular carcinoma (HCC) was presumed and the 

patient was considered for hepatobiliary surgery.
In the interim, the patient had rapid functional decline. 

He was admitted for fever (39 ℃), confusion and back 
pain. The physical exam was notable for altered mental 
status and flapping tremor without meningismus, lower 
extremity weakness or focal neurologic findings. Laboratory 
studies revealed a white blood count (WBC) of 3.0×103/µL,  
hemoglobin of 10.3 g/dL and platelets of 78,000/µL. 
Peripheral blood smear showed a few myelocytes and 
metamyelocytes with blunt pseudopods. Other notable findings 
included corrected serum calcium of 12.4 mg/dL, AST of  
56 U/L, ALT of 42 U/L, serum ammonia of 65 mcg/dL,  
and an LDH of 3,304 U/L. A lumbar spinal MRI revealed 
extensive marrow space abnormality suspicious for 
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metastatic disease. A subsequent bone marrow biopsy, 
from the right posterior iliac crest, was necrotic and non-
diagnostic.

A computed tomography (CT) scan of the abdomen 
without and with late arterial-phase and portal venous-
phase contrast demonstrated arterial phase hypervascularity 
of the previously described 11 cm mass with central necrosis 
and portal phase washout on a background non-cirrhotic 
liver (Figure 1). A CT-guided core biopsy of the liver mass 
revealed sinusoidal infiltration and focal architectural 
effacement by a population of immature mononuclear cells 
suggestive of a monocytic/monoblastic myeloid sarcoma 
(MS) (Figure 2).

Flow cytometry revealed an abnormal immature 
hematopoietic population representing only 0.1% of WBCs 

and expressing CD13, CD33, CD117 with increased forward 
and side scatter (larger, granular cells of myelomonocytic 
lineage). A repeat bone marrow biopsy from the left 
posterior iliac crest showed areas of hypercellular marrow 
(>90%) with 52% blasts of monocytic lineage (Figure 3). 
Imunnohistochemical analysis revealed a characteristic 
staining pattern positive for CD13, CD33, CD68, CD117, 
CD163, CD56 and lysozyme (Figure 4A-D), but negative 
for myeloperoxidase (MPO) and CD34 (Figure 4E,F). A 
diagnosis of acute monocytic/monoblastic leukemia was 
established. Gene mutation analysis revealed a Janus 
Kinase family (JAK) 1 (V568I), TET2 (P1012L), and TP53 
(Y236C) mutations. Fluorescence in situ hybridization 
(FISH) revealed absence of mixed lineage leukemia (MLL) 
gene rearrangement. A karyotype was not obtainable.

Figure 1 (A,B) On a background non-cirrhotic non-steatotic liver, within segment 6, a well-circumscribed 11.2 cm heterogeneously 
hypervascular mass is noted with washout appearance, central scar-like hypoattenuation, and no gross areas of fat attenuation or evidence of 
portal venous invasion.

Figure 2 Liver biopsy, histologic H&E stained section showing (A) (magnification, ×200) liver parenchyma with sinusoidal infiltration by 
a population of malignant mononuclear cells of similar morphology to those seen in the bone marrow (Figure 3) (B) (magnification, ×400) 
view at a higher power magnification.
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Shortly after, induction chemotherapy with cytarabine 
and idarubicin was initiated. Patient’s AML was refractory 
to several lines of chemotherapy and he succumbed to 
complications of his extensive disease 4 months later. 

Discussion

The differential diagnosis of a liver mass is broad. In 

the appropriate clinical context as part of the validated 
screening programs, and in the presence of cirrhosis and 
an elevated AFP, the diagnosis of HCC can be made based 
on non-invasive radiologic criteria. This involves imaging 
techniques obtained by 4-phase multidetector CT scan 
or dynamic contrast-enhanced MRI. The findings of 
heterogeneous arterial phase hyper-enhancement followed 
by washout appearance is highly suggestive of HCC in the 

Figure 3 Bone marrow core biopsy with touch preparation, H&E staining, showing (A) (magnification, ×100) markedly hypercellular 
marrow with sheets of myeloid blasts (B) (magnification, ×400) at high power magnification.
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Figure 4 Immunohistochemistry (IHC) of bone marrow biopsy showing: (A) CD33 diffusely positive staining (magnification, ×400); (B) 
CD68 diffusely positive staining (magnification, ×400); (C) CD117 positive staining in numerous cells (magnification, ×400); (D) lysozyme 
diffusely positive staining (magnification, ×400); (E) CD34 absent staining in the tumor cells (magnification, ×400); (F) myeloperoxidase 
(MPO) is negative in the tumor cells (magnification, ×400).
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cirrhotic liver and at this size may be diagnostic of HCC 
in the absence of an extrahepatic primary tumor known to 
produce hypervascular metastases (1-3). Tumor biopsy is 
often unnecessary with such lesions of larger size prior to 
surgical resection (4).

It is important to emphasize, however, that HCC may 
arise in the absence of cirrhosis, typically in older patients 
who are chronic hepatitis B carriers (5). In this context, 
imaging studies cannot be used to establish the diagnosis. 
As exemplified by this case, a pathology diagnosis must 
be obtained in the absence of cirrhosis or other HCC 
risk factors. The extended differential diagnosis based on 
radiographic appearance in this case includes hypervascular 
metastases such as neuroendocrine tumor, hepatocellular 
adenoma, cholangiocarcinoma, and fibrolamellar carcinoma. 
Lymphomatous hepatic masses generally enhance minimally 
as they are not typically hypervascular, while leukemic 
hepatic masses have not been well described in large 
imaging series. 

A tumor consisting of myeloid blasts at an extramedullary 
site is known as a MS or chloroma (6-8). Case series of MS 
provide insight into the multifaceted clinical manifestations 
and varied histopathologic and cytogenetic characteristics of 
extramedullary AML (9,10). It is often of myelomonocytic 
or monoblastic morphology (7,9-10), consistent with the 
infiltrative and extravascular function of the monocyte 
lineage. Immunohistochemistry (IHC) is most commonly 
positive for CD68 followed by MPO and CD117 (9). 
Cytogenetic abnormalities associated with extramedullary 
AML include MLL rearrangement, t(8:21), inversion 16, 
11q abnormalities, and mutations of nucleophosmin (NPM) 
1 (9,10). Mutations in the JAK, TET2, and TP53 found in 
this case have been described in the pathogenesis of AML, 
but not in relation to MS (9-14). 

MS may present de novo, preceding AML, or concurrently 
with AML (7). However, it remains uncommon (less than 1%)  
for prominent extramedullary disease to present first (8). 
With concurrent bone marrow involvement, the more 
common extramedullary sites of leukemic infiltration 
include the skin and gingiva. On the other hand, isolated 
MSs commonly involve the bone, soft tissue, lymph nodes, 
gastrointestinal tract, mediastinum and gonads (7,10,15). 
Several other anatomic sites of MSs have been reported, 
but the liver has only been involved in a minority of 
cases (10,16-18). 

Previous case reports have described MS mimicking 
hepatobiliary malignancies in their presentation. While 
some cases had an extra-hepatic biliary ductal lesion 

appearing similar Klatskin tumors (16-18), others were 
associated with diffuse myeloid infiltration of liver sinusoids 
without a definitive liver mass (19-20). To our knowledge, 
there are no reported cases of de novo AML presenting as a 
MS that mimics focal HCC in its radiographic appearance.

Given the confirmed diagnosis of acute monocytic/
monoblastic leukemia, the patient was started on standard 
induction therapy for AML with cytarabine and idarubicin. 
MS occurring de novo should be considered as AML and 
treated as such (7). A limited number of studies evaluate 
the prognostic impact of MS. While some report a negative 
prognosis in certain subgroups (21,22), others suggest a 
non-inferior outcome after conventional chemotherapy or 
allogeneic stem cell transplant in comparison to ‘typical’ 
AML (23,24). The decision to proceed with allogeneic stem 
cell transplant as opposed to conventional chemotherapy 
is mostly hinged upon the clinical features suggestive of 
aggressive disease. Surgical debulking or radiation therapy 
of MS may be considered when the lesion is causing 
compression of vital organs, but there is no evidence 
of superiority of this combined approach compared to 
chemotherapy alone (25).

The presentation of extramedullary AML is indeed 
multifaceted and can be mistaken for a variety of other 
malignancies including hepatobiliary tumors and HCC. 
This case demonstrates that histologic confirmation is 
required to make the diagnosis of HCC in a patient with no 
HCC risk factors, and particularly in a non-cirrhotic liver.
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