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Introduction

Prostate lymphoma is not common in surgical prostatic 
specimens and accounts for less than 1% of the total. 
Rather,  chronic  lymphocytic  leukemia and smal l 
lymphocytic lymphoma form the majority of all prostate 
lymphomas. Waldenstrom macroglobulinemia (WM) and 
diffuse large B-cell lymphoma (DLBCL) are subtypes of 
non-Hodgkin lymphoma (NHL). The former is indolent, 
while the latter is aggressive. DLBCL associated with WM 
is especially rare mainly on account of the histological 
transformation involved. We report a 75-year-old man 
with WM who was initially diagnosed as benign prostate 
hyperplasia (BPH) despite abnormal prostatic uptake of 
18F-fluorodeoxyglucose (FDG) positron emission/computed 
tomography (PET/CT). In the end, prostate DLBCL was 
diagnosed due to emergence of a rapidly enlarged prostate 
after thulium vaporization (ThuVAP) for dysuria. Prior 
abnormal uptake of 18F-FDG PET/CT by the prostate may 
be an indicator of prostate lymphoma. Moreover, surgical 
procedures may rapidly deteriorate the situation of prostate 
lymphoma. To our knowledge, this may be the first report 
of DLBCL associated with WM involving the prostate.

Case presentation

All procedures performed in studies involving human 

participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

A 75-year-old man with a prior medical history of anemia 
reported a 10-kg weight loss and complained of being 
white-faced and susceptible to fatigue over the previous 
year. He was admitted to the hematology department after 
checkup results indicated decreased white blood cell count 
and anemia. Enhanced CT scans of the chest and abdomen 
showed multiple pulmonary nodules in the left lung, an 
enlarged mediastinal lymph node, and a retroperitoneal 
lymph node 2.6 cm diameter. No positive results were found 
on gastroscopy. Immunoglobulin M (IgM) was 18.2 g/L  
(reference range, 0.46–3.04 g/L). An MYD88 L265p gene 
mutation was detected and confirmed. Consequently, 
WM was confirmed with consideration to the above tests 
and the results of bone marrow aspiration and biopsy. 
The patient was further referred for 18F-FDG PET/CT 
(Figure 1). Maximal intensity projection (MIP) imaging 
unexpectedly revealed abnormal prostatic FDG uptake, 
along with abnormal focal tracer accumulations in the left 
pulmonary nodule, and the mediastinal, retroperitoneal, and 
pelvic lymph nodes (Figure 1A). The transverse view of the 
prostate on CT (Figure 1E, arrow) did not reveal any obvious 
abnormal findings. However, PET (Figure 1B) and the PET/
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CT fusion (Figure 1H) images displayed abnormal tracer 
uptake, with a standardized uptake value (SUV) max of 27.0. 
The sagittal (Figure 1C,1F,1I) and coronal (Figure 1D,1G,1J) 
views were able to more clearly depict this phenomenon. The 
abnormal prostate tracer uptake was interpreted as the result 
of BPH and urinary retention. Finally, the patient chose the 
generic drug, ibrutinib (Beacon Pharmaceuticals Limited, 
Dhaka, Bangladesh) to treat the WM. 

Six months later, the patient was admitted to the urology 
department for dysuria and nocturia. Several routine 
examinations were conducted: the prostate-specific antigen 
(PSA) level was normal, and findings from the parallel 
digital rectal examination (DRE) were consistent with 
BPH. The prostate diameter was 6.6 cm × 6.0 cm × 5.7 cm,  
with a residual urine volume of 346 mL by ultrasound. 
The patient underwent routine ThuVAP successfully, 
with the dysuria symptoms being significantly relieved 
postoperatively. No specimen was left for histopathology 
check due to vaporization. One month later, the patient 

was readmitted for acute urinary retention and defecation 
disorders. Prostate magnetic resonance imaging (MRI) 
(Figure 2) was performed, which, surprisingly, revealed 
that the prostate volume had significantly increased to  
107 mm × 104 mm × 179 mm. The sagittal view (Figure 2B) 
of the prostate MRI clearly showed a large prostate mass 
(asterisk). The rectum in the image (Figure 2B) appeared 
obviously compressed by the enlarged prostate, which was 
causing defecation difficulty. Prostate carcinoma was highly 
suspected, despite the PSA level being normal. To resolve 
the inconsistency between the PSA level, MRI findings, and 
clinical judgment, transrectal ultrasound-guided prostate 
biopsy (TRUS-PB; 13-core) was performed. The specimen 
showed massive infiltration by pathologic B-cells expressing 
the CD20 antigen. Finally, the patient was diagnosed with 
histologically prostatic DLBCL. The prognosis of the 
patient was not good despite being administered one cycle 
of chemotherapy. Three months after ThuVAP, he was 
hospitalized again for massive hematemesis, which had 

Figure 1 Images from 18F-FDG PET/CT for the WM patient. The images show abnormal tracer uptake of the prostate (SUVmax 27.0). 
Abnormal focal tracer accumulations in the left pulmonary nodule, and the mediastinal, retroperitoneal, and pelvic lymph nodes are also 
apparent. (A) MIP; (B-D) PET; (E-G) CT; (H-J) fused PET/CT. The prostatic lesion is indicated by the arrow. MIP, maximal intensity 
projection; PET, positron emission tomography; CT, computed tomography; WM, Waldenstrom macroglobulinemia; SUV, standardized 
uptake value.
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completely incapacitated him. Gastroscopy showed multiple 
ulcers in the stomach indicative of lymphoma. No further 
treatment or chemotherapy was administered, as the patient 
abandoned medical treatment.

Discussion

WM is a neoplastic disease characterized by bone marrow 
infiltration with lymphoplasmacytic lymphoma and the 
presence of an IgM monoclonal component. Most patients 
show an indolent clinical course (1). The patient with WM 
usually presents with fatigue, weakness, anemia, weight 
loss, and night sweats (2). WM is characterized by MYD88 
mutation (2,3), with MYD88 L265P mutation occurring 
in 90% of WM cases (4). The manifestations in his case 
were highly consistent with the above symptoms and 
characteristics, and the patient undoubtedly had WM.

Prostate lymphomas are uncommonly encountered in 
surgical pathology practice. Fewer than 1% of prostate 
specimens demonstrate leukemia or lymphoma, and most 
are chronic lymphocytic leukemia/small lymphocytic 
lymphoma (5). Accordingly, DLBCL involving the prostate 
is rare and aggressive. In these cases, the patient mainly 
presents with rapid enlarging lymphadenopathy and 
constitutional symptoms, and there is a high frequency of 
extranodal disease (6).

However, it should be noted that DLBCL is known 
to occur in 2–10% of cases with antecedent WM (7). 

Histological transformation is the main reason for this and 
usually leads to a poor outcome (1). Several reports have 
described this kind of transformation (8-10), which mainly 
involves the skin, central nervous system, kidney, bone, and 
pleura. To our knowledge, this seems to be the first report 
of a case with DLBCL of the prostate involving subsequent 
or metachronous WM.

Lymphoma involving the prostate is often an incidental 
finding following prostate biopsy or transurethral resection 
of the prostate (TURP) (11), and this is what occurred 
in our case. PET/CT can be used to determine the sites 
of disease with the SUV and possibly the site of most 
aggressive disease and to identify the preferred site of  
biopsy (6). We reviewed the patient’s medical history, 
but PET/CT provided the most insight into the patient’s 
condition at that time. Over the years, 18F-FDG PET/CT 
has proven to be a valuable tool for detecting manifestations 
of lymphoma at diagnosis and is nowadays considered state 
of the art (12). The important role of PET/CT has been 
described in several studies in prostate lymphoma patients 
(5,13-15).

Histological transformation may be an indicator of 
adverse outcome, and we were able to glean the following 
lessons from our experience with this case: (I) timely TRUS-
PB is imperative when PET/CT shows prostatic abnormal 
tracer uptake even when the PSA level is normal. Incidental 
high FDG uptake in the prostate gland is rare. Generally, a 
low glucose metabolic rate in primary prostate carcinoma 

Figure 2 Prostate MRI images at 1 month after ThuVAP of the prostate. The images show locally enlarged prostate mass, measuring up 
to 107 mm × 104 mm × 179 mm. The rectum was obviously compressed by the mass, which led to defecation difficulty in this case. The 
MRI report concluded that the mass was prostate carcinoma. The final biopsy histology was DLBCL of the prostate. (A-C) T2WI shows 
an equal signal; (D) DWI shows restricted diffusion with b value of 800 s/mm2. (A) Axial view; (B) sagittal view; (C) coronal view; (D) DWI 
view. The prostatic lesion is marked by an asterisk. DWI, diffusion-weighted imaging; MRI, magnetic resonance imaging; ThuVAP, thulium 
vaporization; DLBCL, diffuse large B-cell lymphoma; T2WI, T2 weighted imaging.
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and physiological excretion of FDG through the urinary 
system may mask the FDG uptake in primary prostate 
carcinoma (16,17). Prostate-specific membrane antigen 
(PSMA) PET/MR can be used in the evaluation of prostate 
carcinoma (18). Lower urinary tract symptoms (LUTS) are 
most commonly associated with BPH, prostate cancer, and 
prostatic lymphoma (19). Further clinical manifestations of 
this case included a residual urine volume of 346 mL and a 
prostate diameter of 6.6 cm × 6.0 cm × 5.7 cm as detected 
by ultrasound before ThuVAP. Coincidentally, similar 
manifestations occur just before PET/CT is performed.
In fact, BPH with urinary retention can sometimes mimic 
prostate lymphoma (19). (II) A comprehensive understanding 
of the past medical history is essential to understanding 
this case. (III) Multiple enlarged pelvic and retroperitoneal 
lymph nodes in PET/CT could provide sufficient warning 
for adequately managing this situation. Prostate lymphoma 
is a rare, nonnegligible malignant tumor that arises even 
when DRE and PSA are normal, with a few cases having 
elevated PSA level due to prostate lymphoma (20,21).

TURP is safe in advanced prostate cancer patients and 
does not induce the local proliferation of tumor cells (22-25). 
This may give the impression that malignant prostate tumors 
cannot be influenced by surgical procedures; however, it 
seems that DLBCL of the prostate is the exception. In our 
case, a rapidly and locally enlarged prostate was found after 
ThuVAP. ThuVAP may lead to distant metastasis, such 
as the lymphoma-like-ulcer in the stomach in this case as 
evidenced in the second gastroscopy. Indeed, it appears that 
surgical operation can contribute to the deterioration of 
DLBCL of the prostate. To our knowledge, no similar cases 
have been reported in the literature thus far.

A certain obstinacy in the patient, demonstrated by the 
insistence on generic medication and refusal for further 
chemotherapy, might have been an obstacle to recovery 
in this case. The most common treatment for prostate 
DLBCL is chemoimmunotherapy (CI) with R-CHOP 
(rituximab, cyclophosphamide, doxorubicin, vincristine, and 
prednisone), which leads to cure in approximately 50–60% 
of patients (6). Ibrutinib is recommended for treatment 
for WM and is effective in both WM and DLBCL (7). 
Large randomized trials have indicated that subsequent 
consolidative irradiation of former bulky sites in advanced-
stage patients may have a positive effect on outcome (26). 
FDG-PET helps to guide the precise administration of 
chemotherapy and can help determine whether or not 
irradiation after chemotherapy is required. In aggressive 
NHL, baseline and interim PET imaging can also provide 

crucial information for disease prognosis (12). 

Conclusions

18F-FDG PET/CT can offer a clear clue for establishing 
a correct diagnosis of prostate lymphoma and plays an 
important role in treatment and prognosis. Despite its 
rarity, DLBCL of the prostate should not be neglected. 
Surgical procedures such as ThuVAP may cause both the 
enlargement and discovery of the prostate DLBCL in 
patients with WM.
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