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Abstract

Prostatic acinar adenocarcinoma (PAA) is the most common malig-
nant tumour of the male genital system. Hormonal therapy and 
radiotherapy are widely-used treatment modalities in advanced 
stage disease. However, with hormonal therapy, the morphol-
ogy of the neoplastic cells can be altered with a shift towards 
benign-appearing cells with inconspicuous nucleoli and abundant 
cytoplasm. When the tumour spreads to the bone marrow, these 
neoplastic cells can mimic foamy histiocytes, which may lead to a 
misdiagnosis. This becomes more challenging if a concurrent bone 
marrow malignancy is identified. Attention should be paid if foamy 
cells are detected in bone marrow, particularly if the patient has a 
history of PAA. To the best of our knowledge, this is the first report 
of simultaneous bone marrow involvement by metastatic PAA with 
mimicking foamy histiocytes and lymphoplasmacytic lymphoma.

Introduction 

Prostatic acinar adenocarcinoma (PAA) is the most common 
malignant tumour of the male genital system.1 Androgen 
deprivation therapy (ADT), a mainstay for treatment of 
advanced PAA, can alter tumour cell morphology, with 
changes reminiscent of foamy macrophages.2 These bland 
morphologic features create a challenge in rendering a cor-
rect diagnosis of PAA, particularly when a distant meta-
static lesion is biopsied. Foamy cells in the bone marrow 
are usually construed as histiocytes — innocent bystanders 
and not primary causal agents in bone marrow pathology. 
Typically, the presence of bland-appearing foamy cells does 
not require further investigation with auxiliary studies. As a 
consequence, metastatic malignant cells with similar mor-
phology can be overlooked.

Case report 

An 83-year-old man presented with new anemia with a 
hemoglobin level of 8.9 g/dL, increased serum IgM level of 
2340 mg/L (normal range: 56–352 mg/dL), free kappa light 
chain level of 7.99 mg/dL (normal range: 0.33–1.94 mg/dL), 
and M protein at a concentration of 1.3 g/dL. Consequently, 
bone marrow biopsy was performed to further evaluate the 
monoclonal gammopathy. The patient had a medical his-
tory of melanoma 14 years ago, as well as PAA diagnosed 
2 years ago. At the time of the PAA diagnosis, his prostate-
specific antigen (PSA) level was 86.2 ng/mL (normal range: 
<4 ng/mL), bilateral core biopsies showed conventional PAA 
and Gleason score of 9 (4+5) involving each one of the 12 
cores (Fig. 1, part A). The tumour had no evidence of foamy 
gland carcinoma, even partially. The patient was considered 
inoperable and hormonal therapy was administered with 
luteinizing hormone-releasing hormone blockers – monthly 
degarelix followed by leuprolide injections. His most recent 
laboratory studies showed a PSA value of 0.44 ng/mL.

Histopathologic examination 

At the low power, the deeper half of the biopsy consisted 
of an admixture of small mature-appearing lymphocytes, 
plasmacytoid lymphocytes, and many mature plasma cells 
some of which included large intranuclear pseudoinclusions 
(Dutcher bodies) (Fig. 1, parts B, C). On the other hand, 
the subcortical half of the biopsy was occupied by large 
aggregates of monotonous bland-appearing large cells which 
contained mainly clear and rarely eosinophilic foamy cyto-
plasm, distinct cytoplasmic membrane, medium-sized, and 
round eccentric nuclei with chromatin clumping and incon-
spicuous nucleoli (Fig. 1, part D). Subtle focal intrasinusoidal 
collections of the cells, active bone remodelling and bone 
marrow fibrosis were also noted in these subcortical areas.
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The immunohistochemical studies revealed extensive 
bone marrow infiltration by CD20-positive B-lymphocytes 
and numerous admixed CD138-positive plasma cells with 
kappa light chain restriction (Fig. 2, part A1-3). On the other 
hand, the foamy-appearing cells were diffusely positive 
for AMACR and CAM5.2 (dim staining), strongly positive 
for prostate-specific membrane antigen (PSMA), and very 
focally weakly positive for PSA, PSA phosphatase (PSAP), 
and pancytokeratin (Fig. 2, B1-3). CD68, ERG, P501S, CK7, 
PAX8, CD10 and S100 were all negative.

Thus, a diagnosis of synchronous metastatic PAA with 
post-treatment changes and lymphoplasmacytic lymphoma/
Waldenström macroglobulinemia (LPL/WM) was rendered.

Discussion 

Bone is by far the most frequent site of PAA metastasis 
(90%).3 Radiotherapy and hormonal therapy are the most 
common modalities in advanced stage PAA. Both therapy 
strategies can change tumour cell morphology, which is 
mostly foamy-like.4,5

The main differential diagnosis is with foamy macro-
phages, which are frequently seen in various marrow dis-
orders including hematologic neoplasms, storage diseases, 
and infections. Especially, their presence in bone marrow 

biopsies typically reflects the overall acceleration of the 
cell turnover, seen in various conditions, such as chronic 
myelogenous leukemia, myelodysplastic syndrome, lym-
phoma, and immune thrombocytopenic purpura.6,7 Also, 
post-chemotherapy bone marrow biopsies are expected to 
contain phagocytic foamy histiocytes, which are in charge of 
removing necrotic debris prior to the anticipated regenera-
tion of the bone marrow. Additionally, certain non-hema-
tologic neoplasms including balloon-cell melanoma can 
exhibit foamy morphology.8

Considering all types of foamy cells, a thorough exami-
nation of the routine hematoxylin and eosin (H&E) stained 
section can provide the following key findings:

• Foamy histiocytes generally have small, oval or 
indented, usually centrally located nuclei with finely 
dispersed chromatin and indistinct nucleoli, while 
malignant foamy cells are larger than histiocytes and 
contain round, hyperchromatic nuclei with occasion-
ally prominent nucleoli. 

• Foamy histiocytes in infectious diseases frequently 
contain numerous microorganisms that can be vis-
ible with routine H&E stain (e.g., leishmaniasis and 
histoplasmosis).

• Foamy histiocytes are generally seen as scattered 
individual cells intermingled within the maturing 
hematopoietic elements and may sometimes form 
small loose clusters with ill-defined margins, but 
rarely make well-defined compact granulomas. 
Carcinoma cells tend to be found in larger discrete 
aggregates that are generally separate from hemato-
poietic elements. 

• Histiocytes are not present in circulation. Therefore, 
the presence of intrasinusoidal collections of foamy 
cells implies tumor emboli. 

Fig. 1. A. Prior prostate core specimens include neoplastic glands that are 
composed of mostly columnar cells with compact eosinophilic cytoplasms, 
large nuclei and prominent nucleoli (hematoxylin and eosin stain [H&E] ×40). 
B. Bone marrow involvement by lymphoma on the left side and metastatic foci 
of prostate carcinoma on the right (arrows). Active bone remodeling is seen 
around the foamy-appearing tumour cells (H&E, ×200). C. Lymphoplasmacytic 
lymphoma/Waldenström macroglobulinemia infiltration is seen as a mixture 
of small lymphocytes, many of them plasmacytoid, and plasma cells with 
Dutcher bodies (arrow) (H&E, ×400). D. A large tumour embolus, composed 
of the prostatic carcinoma cells with foamy-like changes, is seen in the bone 
marrow sinus. Tumour cells’ cytoplasms are mostly clear and rarely contain 
eosinophilic vacuoles (H&E, ×400).

Fig. 2. A1, CD20 reveals extensive infiltration of B cell lymphoma 
(immunoperoxidase, ×40). A2 and A3. Monotypic plasma cell component 
of lymphoma are proved by CD138 and Kappa light chain antibody 
(immunoperoxidase, A2, ×100; A3, ×200). B1. Neoplastic foamy-appearing cells 
shows only focal expression of prostate-specific antigen (immunoperoxidase, 
×200). B2. Mild and diffuse AMACR positivity is seen in nearly all neoplastic 
cells (immunoperoxidase, ×200). B3. Strong prostate-specific membrane 
antigen marking reveals their prostatic origin (immunoperoxidase, ×200).
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• Foamy histiocytes do not disturb bone marrow archi-
tecture. Neoplastic cells are almost always associ-
ated with fibrotic stroma and frequently cause bone 
remodeling and new bone formation.

This report emphasizes that the expression of the com-
monly used PAA markers, like pancytokeratin, PSA and PSAP, 
may be lost or sustained only focally in treated, advanced 
or poorly differentiated PAA.9 Conversely, up-regulation of 
PSMA was demonstrated in the more aggressive and hor-
mone independent prostate cancer cells.10 Expression of 
AMACR may be seen in other types of carcinoma. Thus, an 
extensive immunohistochemical panel, especially including 
PSMA, is frequently needed to make a diagnosis of meta-
static PAA. These markers help in the differential diagnosis 
with foamy histiocytes, as they are routinely negative. CD68 
and CD163 are consistently positive in macrophages and are 
negative in carcinoma cells. Lack of S100 protein expression 
excludes the vast majority of melanomas including balloon-
cell variant.

The incidence of LPL/WM and prostate cancer in United 
States is 0.35 and 153 per 100 000 people and men, respec-
tively.11 There is no definite evidence of concurrent occur-
rence of LPL/WM and prostate carcinoma metastasis in 
bone marrow. Therefore, it is likely that in this case, the 
association of these two neoplasms in the bone marrow is 
coincidental. To our best knowledge, a case of bone marrow 
metastasis of PAA with post-treatment foamy-like changes 
and LPL/WM has not been reported to date in the English-
language literature.

Conclusion 

In male patients, the presence of aggregates of bland-
appearing foamy cells in bone marrow biopsy should raise 
a possibility of PAA metastasis with post-treatment changes. 
The expression of the commonly used PAA immunohisto-
chemical markers PSA, PsAP, P501S, ERG and pancyto-
keratin may be decreased or lost in poorly-differentiated 
tumours, advanced stage disease, and/or effects of bone mar-
row decalcification procedure. Moreover, the positivity for 
AMACR is not observed in all PAA cases and can be seen 
in other types of carcinomas. Thus, an extensive immuno-

histochemical panel may be required to make a diagnosis of 
metastatic PAA. Communication with the treating physician 
and any disclosure of PAA or ADT history are essential.
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