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Abstract

A 69-year-old man with lung cancer underwent 18F-fluorodeoxyglucose (FDG) positron emission tomography (PET)/
CT for staging. FDG PET/CT showed high uptakes in the prostate gland with calcification, and magnetic resonance
imaging was recommended to check the prostatic malignancy. T2-weighted images revealed midline cystic lesion

at the base to midgland level and cystic lesion in right apical peripheral zone. We suspected urine reflux conditions.
Voiding cystourethrography demonstrated those cystic lesions were communicating with the urethra. Therefore these
lesions were diagnosed as the prostatic utricle cyst and the dilated prostatic duct in peripheral zone. We conclude
that the urine reflux condition should be recognized as a prostate benign lesion with FDG accumulation.
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Background
The 18F-fluorodeoxyglucose (FDG) positron emission
tomography (PET)/CT scanning has been widely used
for cancer staging and assessment of treatment. In pros-
tate cancer, glucose metabolism tends to be higher with
increasing Gleason grade, clinical stage and serum pros-
tate specific antigen (PSA) level (Oyama et al. 1999).

However, some benign conditions, show high uptake,
because FDG PET/CT findings base on the glucose
metabolism, not on cancer-specific features. Representa-
tive false positives are inflammatory condition. Adding
to this, urine containing FDG may cause false positive
results.

In this paper, we present the case with prostatic utri-
cle cyst and dilated prostatic duct, showing FDG uptakes
due to urine refluxes to the prostate.

Case report
A 69-year-old man underwent FDG PET/CT for the stag-
ing of lung cancer before treatment. His clinical stage was
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cT2aN1MO, and histologic type was squamous cell carci-
noma. FDG PET/CT showed two incidental foci of FDG
uptake in the prostate gland. SUV max was 5.1 in the
right apex lesion and 8.3 in the midgland midline lesion
(Fig. 1). Small calcification was shown in both lesions on
CT. He was recommended to investigate the prostatic
disorders including prostate cancer.

He was referred to the urology department. At the
medical history talking, he complained of difficulty uri-
nating in the morning. Digital rectal examination found
no prostate induration and no tenderness. Serum PSA
level was 3.91 ng/mL.

Magnetic resonance (MR) imaging of the prostate
was performed for further evaluation. One was located
in the right apical peripheral zone and the other was in
the medial posterior of the prostate at the base to midg-
land level (Fig. 2a, b). On axial T2-weighted images, two
lesions demonstrated high signal intensity with punctate
low signal intensity spot inside. These lesions showed
relatively high signal intensity on T1-weighted images.
Sagittal T2-weighted images revealed the lesion at the
midgland level was protruding from the posterior edge of
the prostate (Fig. 2c). Diffusion-weighted images with b
value of 1000 s/mm? showed no abnormal high signal in
both lesions, suggesting no abscess. After administration
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Fig. 1 FDG-PET/CT. FDG-PET MIP image (a) showed two incidental foci of FDG uptake in the prostate gland (—). On PET/CT, the both lesions at the

apex (b) and the midgland (c) included calcification (>»)

of Gd-DTPA (0.1 mmol/kg bodyweight; Magnevist,
Bayer Yakuhin, Osaka, Japan), T1-weighted images were
obtained and showed no enhancement in both lesions.

We assumed that the cyst in the right peripheral zone
at the apex level was the dilated prostatic duct with uri-
nary calculi due to the reflux of the urine, but there was
no evidence of the urine refluxing into the prostate in our
case.

With regard to the cyst in the medial posterior of the
prostate at the midland level, the differential diagnosis of
the intraprostatic median cysts are Miillerian duct cyst
and prostatic utricle cyst (Shebel et al. 2013). The Miil-
lerian duct cyst is more common in adults while the
prostatic utricle cyst often detected in the 1st and 2nd
decades of life.

To explain those calcification depositions and FDG
uptake, the existence of the prostatic utricle cyst or com-
munication with prostatic urethra was reasonable. Void-
ing cystourethrography was performed additionally and
it demonstrated that the contrast media in urethra was
filled into those prostatic cystic lesions (Fig. 3a, b).

With these findings, the urine refluxing to the dilated
prostatic duct and the prostatic utricle cyst was proved.
FDG uptakes in the prostate were not owing to prostate
cancer but to the urine reflux to the prostate.

Discussion
It is known that the incidental focal FDG uptake lesions
in the prostate are not always indicated cancer. Although

it is controversial, some researchers suggest FDG uptake
to the prostate cancer depends on its size and pathologi-
cal features, such as Gleason score and degree of differ-
entiation. On the other hand, it have also been reported
that benign lesions, such as prostate hyperplasia (Hoh
et al. 1998; Lawrentschuk et al. 2006) or prostatitis (Kao
et al. 2008) can show FDG uptake.

The FDG uptakes in our case could not be explained
fully by these above reasons. And the strong accumula-
tion of FDG to cystic structure seemed strange. Then we
considered the existence of the prostatic utricle cyst or
communication with prostatic urethra, which brought
the urine refluxing into the prostate.

Intra-prostatic urine reflux is considered one of the
etiological factors in bacterial prostatitis. Kirby et al.
(1982) demonstrated instilling carbon partible suspen-
sion into the bladder, and revealed the urine reflux with
macroscopic and microscopic evidence of carbon in the
prostatic duct. In our case, the cystic structure in the
right peripheral zone at the apex level could be consid-
ered the dilatation of prostatic duct due to recurrent
inflammation.

The prostatic utricle cyst is an embryologic remnant
of the Miillerian duct system, resulting in incomplete
regression of this structure during embryologic devel-
opment (Shebel et al. 2013). Radiologically, it does not
extend above the base of the prostate, which communi-
cates freely with the prostatic urethra. These findings are
important to distinguish from the Miillerian duct cyst.
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Fig. 2 Prostate MR images. Axial T2-weighted images (a, b) showed
two cystic lesions with punctate low signal intensity spot inside (—).

Saggital T2-weighted images (c) demonstrated the cystic lesion at the
midgland level was protruding from the prostate (_s)
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The cyst in the medial posterior of the prostate at the
midland level has these findings and is compatible with
prostatic utricle cyst in this case (Shebel et al. 2013).

Prostate calculi are predominantly found in the larger
prostatic ducts and acini of the posterior to lateral lobes
of the prostate, especially in the transition zone rather
than other zones (Suh et al. 2008). Those calculi within
the ducts are relatively larger and visible grossly than
those within the acini. Some researchers assumed that
prostate calculi are formed by the deposition of calcare-
ous material in corpora amylacea due to the intra-pros-
tatic reflux of urine (Kirby et al. 1982; Nickel 1999). The
reason why calculi in transition zone are more common
is probably because corpora amylacea are predominant in
the transition zone of the prostate.

With the growing calculi itself, or together with the
inflammation or benign prostate hyperplasia, occlusion
of the other acini occurs and results in further deposition
of calcareous material, leading to concentric calcification.

Han et al. (2010) and Seino et al. (2014) mentioned
calcification in the presence of focal FDG uptake in
the peripheral zone of the prostate was associated with
benign lesions, while peripheral zone subcapsular foci
with no calcification were more likely to be malignant.
Our case can explain the relationship between benign
focal FDG uptake and calcification, under the situation of
the urine refluxing into the prostate.

The urine refluxing into the prostate can be the reason
of the FDG-avid lesion besides the hyperplasia or inflam-
mation, and the calcification in the prostate would be
seen in this situation.

Fig. 3 Voiding cystourethrogram. The early voiding phase (a) showed no significant abnormal findings. The late voiding phase (b) demonstrated
contrast media in urethra was filled into those prostatic cystic lesions (—)
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In our case, MR imaging showed the FDG-avid lesions
were cystic lesions, and clearly depicted those morpho-
logical features or positional relationship between the
cystic lesions and surrounding structures.

Conclusions

We experienced FDG-avid lesions in the prostate caused
by reflux of urine into the prostate. We should recognize
the urine reflux condition as a prostate benign lesion
with FDG accumulation.

In such situations, we suggest to review the CT images
of PET/CT. If CT cannot depict a cystic part with calci-
fication in corresponding prostate area, MR imaging is
also helpful to evaluate these lesions besides serum PSA
level and ultrasonography.

Authors’ contributions

Kl wrote the case repot, reviewed the literature and submitted the manuscript.
YK supervised the manuscript. SS, AM and TK helped to draft the manuscript.
All authors read and approved the final manuscript.

Author details

! Department of Radiology, Dokkyo Medical University, 880 Kita-Kobayashi,
Mibu-machi, Shimotsuga-gun, Tochigi 321-0293, Japan. 2 PET Center, Dokkyo
Medical University Hospital, 880 Kita-Kobayashi, Mibu-machi, Shimotsuga-gun,
Tochigi 321-0293, Japan. > Department of Urology, Dokkyo Medical University,
880 Kita-Kobayashi, Mibu-machi, Shimotsuga-gun, Tochigi 321-0293, Japan.

Competing interests
The authors declare that they have no competing interests.

Consent
The patient signed a statement which authorizes the use of his personal and/
or medical information in the publication of this study.

Page 4 of 4

Received: 14 November 2015 Accepted: 8 January 2016
Published online: 20 January 2016

References

Han EJ, Choi WH, Yoo IR, Chung SK (2010) Significance of incidental focal
uptake in prostate on 18-fluoro-2-deoxyglucose positron emission
tomography CT images. Br J Radiol. 83:915-920

Hoh CK, Seltzer MA, Franklin J, de Kernion JB, Phelps ME, Belldegrun A (1998)
Positron emission tomography in urological oncology. J Urol 159:347-356

Kao PF, Chou YH, Lai CW (2008) Diffuse FDG uptake in acute prostatitis. Clin
Nucl Med 33:308-310

Kirby RS, Lowe D, Bultitude MI, Shuttleworth KE (1982) Intra-prostatic urinary
reflux: an aetiological factor in abacterial prostatitis. Br J Urol 54:729-731

Lawrentschuk N, Davis ID, Bolton DM, Scott AM (2006) Positron emission
tomography and molecular imaging of the prostate: an update. BJU Int
97:923-931

Nickel JC (1999) Aetiology and Pathogenesis. In: Harrison J (ed) Textbook of
prostatitis, 1st edn. Isis Medical Media, Oxford, pp 125-126

Oyama N, Akino H, Suzuki Y, Kanamaru H, Sadato N, Yonekura Y et al (1999)
The increased accumulation of [18F]fluorodeoxyglucose in untreated
prostate cancer. Jpn J Clin Oncol 29:623-629

Seino H, Ono S, Miura H, Morohashi S, Wu Y, Tsushima F, Takai Y, Kijima H (2014)
Incidental prostate '8F-FDG uptake without calcification indicates the
possibility of prostate cancer. Oncol Rep 31:1517-1522

Shebel HM, Farg HM, Kolokythas O, El-Diasty T (2013) Cysts of the lower male
genitourinary tract: embryologic and anatomic considerations and dif-
ferential diagnosis. Radiographics 33:1125-1143

Suh JH, Gardner JM, Kee KH, Shen S, Ayala AG, Ro JY (2008) Calcifications in
prostate and ejaculatory system: a study on 298 consecutive whole
mount sections of prostate from radical prostatectomy or cystoprostatec-
tomy specimens. Ann Diagn Pathol 12:165-170



	Abnormal 18F-FDG uptakes in the prostate due to two different conditions of urine reflux: a mimicker of prostate cancer
	Abstract 
	Background
	Case report
	Discussion
	Conclusions
	Authors’ contributions
	References




