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Intense fluoro‑2‑deoxyglucose uptake in high‑grade prostatic 
adenocarcinoma with negligible prostate‑specific membrane 
antigen expression
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INTRODUCTION

New discoveries of  targeted molecular agents started to 
change the clinical approach of  staging, restaging, and 
treatment options of  prostate cancer. Recent studies show 
the excellent performance of  68Gallium prostate‑specific 
membrane antigen positron emission tomography/
computed tomography (68Ga-PSMA PET/CT) compared 
to conventional imaging tracers such as choline with 
regard to local staging and 68Ga-PSMA PET/CT clearly 
improved the detection of  lymph node metastases 
compared to morphological imaging modalities.[1-3] PSMA 
expression is correlated with tumor aggressiveness, 
androgen-independence, metastatic disease, and disease 
recurrence almost in all prostate cancers.[4,5]

We herein report a 54-year-old patient with high-grade 
prostate adenocarcinoma whose PSMA PET/CT scan 
is showing low-PSMA expression, while showing higher 
18F‑labeled fluoro‑2‑deoxyglucose (F18‑FDG) uptake and 
typical features in multiparametric magnetic resonance 
imaging (mpMRI).

Procedure
A 54-year-old patient with a history of  dysuria, fever, and 
pain with prostate‑specific antigen (PSA) level 18 ng/mL 
was admitted to the urology department. After taking 
ciprofloxacin for 2 weeks, PSA level dropped to 5 ng/mL. 
Later on 2 months, PSA level increased to 16.3 ng/mL. 
The patient had a family history of  prostate cancer, and 

While 68Gallium prostate-specific membrane antigen positron emission tomography/computed 
tomography (68Ga-PSMA) has demonstrated increasing utility in the evaluation of prostatic carcinoma, 
it is essential to be aware of false-negative findings. Further subtype analyses of prostate cancer will 
be helpful in the understanding of the underlying reasons. We herein present a high-grade prostate 
adenocarcinoma, with metastatic lesions showing high 18F-labeled fluoro-2-deoxyglucose uptake instead 
of 68Ga-PSMA.
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did not show pathologic PSMA uptake and possibly 
metastatic lesions have mildly increased PSMA uptake, 
we considered to perform F18-FDG PET/CT to evaluate 
these lesions and possible metastasis [Figure 2].

In F18-FDG PET/CT images, lesion at the left side of  
the prostate gland had SUVmax7.1 and lesion at the central 
zone elongating to bladder has SUVmax17.4. Furthermore, 
both external iliac lymph nodes have pathologic F18-FDG 
uptake (SUVmax 5.7 and 3.9). Sclerotic bone lesion at T8 
vertebrae had high F18-FDG uptake (SUVmax7.3), more 
noticeable than PSMA PET images. Apart from that, 
another bone lesion at the right acetabulum is visible in 
this study (SUVmax4.6).

CONCLUSION

In literature, Shetty et al. has shared a case with recurrent 
prostate cancer with lung nodule (Ø: 11 mm), which shows 
increased F18-FDG uptake (SUVmax: 5), without PSMA 
avidity. The pathology of  this case was ductal prostatic 
carcinoma, while the CK7, and napsin A were negative, 
the tumor cells were reactive to AMACR and TTF-1.[6] 
McEwan et al. have published two cases of  prostate cancer 
where F18-FDG shows higher uptake than PSMA. In both 
cases, Gleason score is 4 + 5 = 9.[7] It has been stated that 

the digital rectal examination showed irregular firm areas. 
mpMR is performed for further evaluation. Two prostate 
imaging reporting and data system category 5 lesions were 
detached [Figure 1]. One is located at the left side of  the 
central lobe with 3 cm in diameter, which has extracapsular 
elongation at the posterior and infiltrates left seminal 
vesicle. The other lesion is located at the basis of  the 
central lobe and shows polypoid protrusion to the lumen 
of  bladder with the size of  4.5 cm in diameter. Biopsies 
were taken from both lesions. Lesions show identical 
high‑grade tumor demonstrating similar diffuse, infiltrative, 
and solid morphology pattern with occasional luminal 
structures. Immunohistochemical staining was also identical 
in both biopsies. PSAP was positive; high molecular weight 
cytokeratin (HMWCK), p63, GATA-3, cytokeratin (CK) 7, 
CK20, chromogranin, and synaptophysin were negative. 
The tumors were diagnosed as high-grade prostatic 
adenocarcinoma with Gleason score 5 + 5 = 10.

68Ga-PSMA PET/CT was performed for staging of  the 
patient. Primary prostatic lesions show low PSMA uptake 
at early and late scans. Bilateral external iliac lymph nodes 
with the largest 18 mm × 15 mm had PSMA uptake slightly 
higher than vascular structures (SUVmax: 3.3; vascular 
pool 2.2). Sclerotic bone lesion at T8 vertebrae has mildly 
increased PSMA uptake (SUVmax: 5.2). As primary lesions 

Figure 1: In transaxial images lesion located at the left side of the central zone was hypointense in T2A (a) and apparent diffusion coefficient 
(c), while hyperintense in diffuse weighted imaging (b). The second lesion was located at the basis of central lobe and shows polypoid protrusion 
to the lumen of bladder (d‑f). Lymph nodes (arrows) larger than 1 cm in diameter in the bilateral parailiac region (g, h) and in the right obturator 
region (i, j) Bilateral parailiac and right obturator lymph nodes had restriction of diffusion. Retrospective evaluation of magnetic resonance imaging 
images following 18F‑labeled fluoro‑2‑deoxyglucose positron emission tomography/computed tomography scan pointed a focal cortical lesion 
showing restriction of diffusion at the anterior cortical edge of the right iliac bone (k and l)
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the rare ductal carcinoma subtype can show poor PSMA 
avidity while exhibiting better FDG avidity. In our case, 
the tumor was entirely composed with Gleason pattern 5 
highgrade tumor, it was not possible to recognize a specific 
subtype (acinar vs. ductal).

In this case, which was diagnosed as prostate cancer, the 
primary bulks, lymph node metastases, and iliac bone 
metastasis showed low PSMA expression while high 
F18-FDG PET uptake. On the other hand, the detection 
of  primary bulk in mpMRI is not affected by PSA level 
while showing lymph node and bone metastases. There is 
an inverse correlation between Gleason score and apparent 
diffusion coefficient (ADC) values, and as it is our case, 
it shows explicit diffusion limitation in aggressive and 
high-grade tumors.[8] The lowADC values, calculated both 
in the primary bulk and lymph node-bone metastases, 
indicate that the tumor is aggressive in our case.

Although there have been very important advancements 
in molecular and radiologic imaging methods, we observe 
differences in the imaging of  prostate cancer which is 
a heterogeneous disease with distinct clinical features. 
Especially for PSMA-negative patients in high-grade 
prostate cancers with high metabolic activity, FDG and 
other agents can be more avid. While 68Ga-PSMA PET/

CT has demonstrated increasing utility in the evaluation 
of  prostatic carcinoma, it is essential to be aware 
of  false‑negative findings. Further subtype analyses of  
prostate cancer will be helpful in the understanding of  
underlying reasons.
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