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Abstract

A 74-year-old man was suffering from nine months of perineal pain and progressive worsening of urinary
symptoms including nocturia and urgency. His prostate-specific antigen (PSA) levels were 1.48 ng/mL at the
time of referral. Initially, a differential diagnosis of prostatitis or seminal vesicle inflammation was made,
and four weeks of antibiotics were prescribed, which were later extended to six weeks due to failure of
symptoms to resolve. Magnetic resonance imaging (MRI) of the prostate was then conducted. The
impression was that there was ejaculatory duct obstruction caused by enlarged seminal vesicles with no
evidence of significant prostate cancer. The prostate-specific antigen density (PSAd) was 0.04, and the
prostate imaging reporting and data system (PIRADS) score was I-II.

A CT chest with contrast was conducted for further investigation of pulmonary nodules found on the CT
urogram. It revealed multiple calcified pulmonary nodules which were suspicious of malignancy. A CT-
guided biopsy of one of the pulmonary nodules was taken, and histopathological analysis revealed a
mucinous adenocarcinoma. A transurethral resection of the prostate (TURP) was then performed.
Histopathological analysis of the prostatic surgical specimen revealed invasive mucinous adenocarcinoma.
Based on the findings, a diagnosis of mucinous adenocarcinoma of the prostate with atypical lung
metastasis without osseous or regional lymph node involvement was made, stage T4 NO M1a. The patient is
currently on a treatment regimen consisting of carboplatin, pemetrexed, and pembrolizumab.

Categories: Urology
Keywords: osseous involvement, trans urethral resection of prostate (turp), pirads score, lymph nodes, prostatic
specific antigen, multiple pulmonary nodules, mucinous adenocarcinoma, lung metastasis, prostatic cancer, prostate

Introduction

Prostate cancer accounts for ~15% of all cancer cases diagnosed in males [1]. It can present as localized or
metastatic disease. The most common histopathological subtype is acinar adenocarcinoma, rarer subtypes
include ductal adenocarcinoma and mucinous adenocarcinoma [2]. Mucinous adenocarcinoma accounts for
only 0.2% to 0.4% of all cancer cases [2].

Atypical presentations of prostate cancer such as mucinous adenocarcinoma, can represent a diagnostic
challenge. In this case report we present a case of mucinous adenocarcinoma of the prostate with isolated
lung metastases without lymph nodes or osseous involvement, which was diagnosed via histology following
a transurethral resection of the prostate (TURP). Only a handful of similar cases have been reported
previously [3]. Cancer frequently spreads first to lymph nodes near the original tumor [4], then to organs like
the liver, lungs, and bones. Over 40% of men with metastatic prostate cancer develop lung metastases [5].
Still, isolated lung involvement without bone or lymph node spread and a low Gleason score is exceptionally
rare, with only a few documented cases [6].

Case Presentation

A T4-year-old male with a history of hypertension and a 25-pack-year history of smoking was referred from
primary care via the NHS two-week-wait suspected cancer pathway system to a tertiary care urology
department in the United Kingdom. The referral was made for an investigation of new-onset microscopic
hematuria. The patient had been previously suffering from nine months of perineal pain and progressive
worsening of urinary symptoms that included nocturia and urgency. The patient’s prostate-specific antigen
(PSA) level was 1.48 ng/mL at the time of referral.

The patient reported that his pain and urinary symptoms were becoming increasingly debilitating and were
impacting his quality of life. He did not report any respiratory symptoms, unexplained weight loss, or loss of
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appetite. There was no family history of prostate cancer. Digital rectal examination (DRE) revealed a hard
mass above the prostate but the prostate itself was reported to be normal.

Flexible cystoscopy demonstrated a normal bladder with a moderately occlusive, bilobed prostate.
Uroflowmetry showed a Qmax of 10 mL/s, an intermittent/straining pattern, and a voided volume of 368 mL.
Post void residual was 248 mL. Computed tomography (CT) urogram showed that the seminal vesicles
appeared enlarged, measuring 8.5 cm in maximum transverse diameter, and having mixed density with
cystic components, heterogeneous enhancement, and coarse calcification (Figure ). Incidental findings of
bilateral pulmonary nodules were made. Management of the patient's urological issues was commenced by
the urology department and a referral was made to the chest medicine clinic for further evaluation of the
pulmonary nodules.

FIGURE 1: CT urogram showing enlarged seminal vesicles having
mixed density with cystic components, heterogeneous enhancement,
and coarse calcification

In light of the patient’s historical, examination and investigation findings, a differential diagnosis of
prostatitis or seminal vesicle inflammation was made by the urology department and four weeks of
antibiotics were prescribed. When the symptoms failed to resolve, this prescription was extended to six
weeks and Magnetic resonance imaging (MRI) of the prostate was requested. The MRI revealed a
heterogeneous, calcified mass inseparable from the ejaculatory ducts, distal vas deferens, and seminal
vesicles bilaterally, containing a large volume of hemorrhagic/proteinaceous material (Figure 2). The PSA
density (PSAd) was 0.04, and the prostate imaging reporting and data system (PIRADS) score was I-II. The
impression was that there was ejaculatory duct obstruction caused by enlarged seminal vesicles with no MRI
evidence of significant prostate cancer. A TURP was planned, which would allow for complete pathological
analysis and was anticipated to alleviate the patient's symptoms.
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FIGURE 2: Images 1 to 6 (labeled) are part of a series of MRI images of
the prostate showing heterogeneous, calcified mass inseparable from
the ejaculatory ducts, distal vas deferens, and seminal vesicles
bilaterally. The mass contains a large volume of
hemorrhagic/proteinaceous material

Meanwhile, the chest medicine clinic found no abnormal pulmonary signs or symptoms. The patient’s lung
function tests were normal. CT chest with contrast was requested which revealed multiple calcified
pulmonary nodules that were suspicious of malignancy. There was a lobulated 2.2 cm nodule in the right
middle lobe with satellite nodularity (Figure 3). There were 2 cm nodules in the posterior aspects of both
lower lung lobes, a ground glass nodule measuring 7 mm in the apical right upper lobe, and a 5-mm
subpleural nodule in the left upper lobe. There were further multiple tiny subpleural nodules measuring less
than 2 mm in diameter, which were indeterminate. The differential diagnosis at this stage was either local
metastasis from a primary lung tumor or metastasis from a distant secondary site such as the prostate. A CT-
guided biopsy of one of the pulmonary nodules was taken (Figure 4). Histopathological analysis revealed a
mucinous adenocarcinoma, with its morphology reminiscent of colorectal adenocarcinoma with elongated
nuclei. However, bowel markers including CK20 and CDX2, CK7, and TTF1 were negative; there were
insufficient samples for PD-L1, HC (ALK and ROS1), and DNA/RNA panels.
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FIGURE 3: CT scan image showing a right lung middle lobe nodule

2024 Khokhar et al. Cureus 16(3): €56563. DOI 10.7759/cureus.56563 4 0of 11


https://assets.cureus.com/uploads/figure/file/820048/lightbox_6a73116083fb11eeb927094541280c01-image-3.png

Cureus

Part of SPRINGER NATURE

19/05/2023
09:59:23.128318
ACC No:RTH83423326

FIGURE 4: CT-guided biopsy of pulmonary nodule

The results of the pulmonary nodule biopsy were discussed in a multi-disciplinary team (MDT) meeting. The
MDT included input from the urology, chest medicine, radiology, and histopathology departments. A
decision to perform a whole-body fluorodeoxyglucose positron emission tomography-computed
tomography (FDG PET-CT) scan was made to look for the extent of malignancy, as well as the potential
primary source.

The FDG PET-CT scan revealed an enlarged prostate, with the seminal vesicles containing cystic lesions, and
enlarged bilateral ureters. There was a moderate FDG uptake within the left lobe of the prostate and seminal
vesicles. Findings can be seen in Figures 5-7. There was FDG uptake in the lung nodules as well (Figure 8).
The scan revealed no evidence of regional lymph node involvement (there were no FDG avid or enlarged
nodes). Moreover, there was no proof of osseous involvement. The potential primary source of malignancy
appeared to be the prostate, although the absence of nodal disease was unusual.

2024 Khokhar et al. Cureus 16(3): €56563. DOI 10.7759/cureus.56563

5of 11


https://assets.cureus.com/uploads/figure/file/820049/lightbox_8528880083fb11ee8392f11e875e5a23-image-4.png
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

FIGURE 5: FDG uptake within the left lobe of the prostate and seminal
vesicles
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FIGURE 6: FDG uptake within the left lobe of the prostate and seminal
vesicles
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FIGURE 7: An FDG PET-CT image of the body (notice FDG uptake in
prostate and seminal vesicles)
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FIGURE 8: FDG uptake in the lung nodules

The TURP that was previously planned was performed by the urology team, which improved symptoms of
nocturia and urgency. Invasive mucinous adenocarcinoma was found on histopathological analysis of the
prostatic surgical specimen. Based on the findings described above, the MDT agreed on a diagnosis of
mucinous adenocarcinoma of the prostate with atypical lung metastasis without osseous or lymph node
involvement, stage T4 NO M1a. An oncology review initiated treatment with carboplatin, pemetrexed, and
pembrolizumab. The patient remains on this regimen currently.

Discussion

Mucinous adenocarcinoma of the prostate is a rare condition that can either originate as a primary tumor
within the prostate or result from metastasis from other areas such as the bladder, urethra, or colorectal
regions [7,8]. In our investigation, it was indicated that the patient likely had a primary prostate tumor.
Primary mucinous prostate tumors fall into three categories: mucinous adenocarcinoma of the prostate,
prostatic adenocarcinoma with mucinous features, and mucinous adenocarcinoma of the prostatic urethra
[4]. Mucinous adenocarcinoma is specifically characterized by the presence of extravasated mucin in more
than 25% of the tumor volume in a radical prostatectomy specimen. Consistent with this statement, our
pathologist's report revealed the presence of extravasated mucin exceeding 25% of the tumor volume. When
the mucinous component occupies less than 25% of the tumor volume, the term “prostatic adenocarcinoma
with mucinous features” is appropriate. However, the clinical significance of distinguishing between
mucinous adenocarcinoma and adenocarcinoma with less than 25% mucinous involvement remains
uncertain [4].

Based on a retrospective study of forty-seven cases of mucinous adenocarcinoma of the prostate identified
at radical prostatectomy, the average age at diagnosis of prostatic mucinous adenocarcinoma was 56 years
(range, 44 to 69 years) and mean preoperative PSA level was 9.0 ng/mL (range, 1.9 to 34.3 ng/mL) [9]. The
patient described here presented at an older age (74 years) and with a lower PSA level (1.48 ng/mL).

Typically, prostatic adenocarcinoma metastasizes to local lymph nodes [10], bones, lungs, and liver [11]. It
has been reported that isolated lung metastases, without osseous or lymph node involvement, occur in less
than 1% of autopsies involving patients with metastatic prostate cancer [12]. A multinodular pattern of lung
metastasis was observed in our patient which may be the result of a hematological spread of the disease [13].
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A diffuse interstitial pattern of lung metastasis is more commonly seen in prostate cancer, which is thought
to represent lymphatic spread [13]. Hematological spread may also explain the absence of nodal disease in
our patient.

The clinical presentation of prostatic mucinous adenocarcinoma is not markedly different from conventional
acinar prostatic carcinoma, and the patients may remain asymptomatic for years despite the presence of the
disease [14]. Some studies described that mucinous prostate cancer demonstrates a more aggressive
behavior compared to typical acinar adenocarcinoma of the prostate [15,16] while others indicated similar
outcomes between these two tumor types [17]. According to research conducted by Zhao et al. using The
Surveillance, Epidemiology, and End Results (SEER) database, mucinous prostate cancer exhibits a similar
prognosis to typical prostate acinar carcinoma [17]. Nonspecific symptoms, such as obstructive urinary
voiding, urinary incontinence, painful micturition, perineal discomfort, nocturia, hematuria, and weight loss
may occur [18].

Conclusions

In summary, we presented a case involving mucinous adenocarcinoma of the prostate with isolated lung
metastasis, noteworthy for the absence of osseous or lymph node involvement. The diagnostic process
proved challenging due to an apparently normal prostate on DRE, a low PSA level of 1.48 ng/ml, and a
PIRADS score of I-II. This highlights the importance for clinicians to maintain awareness of the potential for
prostatic malignancy, even when DRE, PSA, and imaging results appear unremarkable. Vigilance is
particularly crucial when patients report symptoms such as obstructive urinary voiding, urinary
incontinence, painful micturition, perineal discomfort, pollakiuria, nocturia, hematuria, and weight loss.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Arham A. Khokhar, Aaron W. Leiblich

Acquisition, analysis, or interpretation of data: Arham A. Khokhar, Sarah A. Howles, Khubaib Samdani,
Mubariz Ahmed

Drafting of the manuscript: Arham A. Khokhar, Khubaib Samdani, Mubariz Ahmed

Critical review of the manuscript for important intellectual content: Arham A. Khokhar, Sarah A.
Howles, Aaron W. Leiblich, Mubariz Ahmed

Supervision: Sarah A. Howles, Aaron W. Leiblich

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Ferlay], Soerjomataram I, Dikshit R, et al.: Cancer incidence and mortality worldwide: sources, methods
and major patterns in GLOBOCAN 2012. Int ] Cancer. 2015, 136:E359-86. 10.1002/ijc.29210

2. RoJY, Grignon DJ, Ayala AG, et al.: Mucinous adenocarcinoma of the prostate: Histochemical and
immunohistochemical studies. Hum Pathol. 1990, 21:593-600. 10.1016/S0046-8177(96)90004-0

3. ZhangL, Zhang L, Chen M, Fang Q: Incidental discovery of mucinous adenocarcinoma of the prostate
following transurethral resection of the prostate: a report of two cases and a literature review. Mol Clin
Oncol. 2018, 9:432-6. 10.3892/mc0.2018.1686

4. Bohman KD, Osunkoya AO: Mucin-producing tumors and tumor-like lesions involving the prostate: a
comprehensive review. Adv Anat Pathol. 2012, 19:374-87. 10.1097/PAP.0b013e318271a361

5. ZhaoF, YuX, XuM, et al.: Mucinous prostate cancer shows similar prognosis to typical prostate acinar
carcinoma: a large population-based and propensity score-matched study. Front Oncol. 2019, 9:1467.
10.3389/fonc.2019.01467

6. Natsumi Maru, Asako Okabe, Haruaki Hino, et al.: Solitary lung metastasis from primary prostate cancer
with normal prostate specific antigen level: a case report and literature review [PREPRINT]. 2021.
10.21203/rs.3.r5-556113/v1

2024 Khokhar et al. Cureus 16(3): €56563. DOI 10.7759/cureus.56563 10 of 11


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1002/ijc.29210
https://dx.doi.org/10.1002/ijc.29210
https://dx.doi.org/10.1016/S0046-8177(96)90004-0
https://dx.doi.org/10.1016/S0046-8177(96)90004-0
https://dx.doi.org/10.3892/mco.2018.1686
https://dx.doi.org/10.3892/mco.2018.1686
https://dx.doi.org/10.1097/PAP.0b013e318271a361
https://dx.doi.org/10.1097/PAP.0b013e318271a361
https://dx.doi.org/10.3389/fonc.2019.01467
https://dx.doi.org/10.3389/fonc.2019.01467
https://dx.doi.org/10.21203/rs.3.rs-556113/v1
https://dx.doi.org/10.21203/rs.3.rs-556113/v1

Cureus

Part of SPRINGER NATURE

10.

11.

12.

13.

14.

15.

Tran KP, Epstein JI: Mucinous adenocarcinoma of urinary bladder type arising from the prostatic urethra.
Distinction from mucinous adenocarcinoma of the prostate. Am | Surg Pathol. 1996, 20:1346-50.

Wang HL, Lu DW, Yerian LM, et al.: Immunohistochemical distinction between primary adenocarcinoma of
the bladder and secondary colorectal adenocarcinoma of the. Am J Surg Pathol. 2001, 25:1380-7.

Osunkoya AO, Nielsen ME, Epstein JI: Prognosis of mucinous adenocarcinoma of the prostate treated by
radical prostatectomy: a study of 47 cases. Am | Surg Pathol. 2008, 32:468-72.
10.1097/PAS.0b013e3181589f72

Datta K, Muders M, Zhang H, Tindall DJ: Mechanism of lymph node metastasis in prostate cancer . Future
Oncol. 2010, 6:823-36. 10.2217/fon.10.33

Bubendorf L, Schopfer A, Wagner U, et al.: Metastatic patterns of prostate cancer: an autopsy study of 1,589
patients. Hum Pathol. 2000, 31:578-83. 10.1053/hp.2000.6698

Wang G, Zhao D, Spring DJ, DePinho RA: Genetics and biology of prostate cancer. Genes Dev. 2018,
32:1105-40. 10.1101/gad.315739.118

Saitoh H, Hida M, Shimbo T, et al.: Metastatic patterns of prostatic cancer: correlation between sites and
number of organs involved. Cancer. 1984, 54:3078-84. 10.1002/1097-0142(19841215)54:12%3C3078::AID-
CNCR2820541245%3E3.0.CO;2-U

Curcean A, Curcean S, Rescigno P, et al.: Imaging features of the evolving patterns of metastatic prostate
cancer. Clin Radiol. 2022, 77:88-95. 10.1016/j.crad.2021.09.005

Efros MD, Fischer J, Mallouh C, et al.: Unusual primary prostatic malignancies. Urology. 1992, 39:407-10.
10.1016/0090-4295(92)90234-N

RoJY, Grignon DJ, Ayala AG, Fernandez PL, Ordonez NG, Wishnow KI: Mucinous adenocarcinoma of the
prostate: histochemical and immunohistochemical studies. Hum Pathol. 1990, 21:593-600. 10.1016/s0046-
8177(96)90004-0

Epstein JI, Lieberman PH: Mucinous adenocarcinoma of the prostate gland . Am J Surg Pathol. 1985, 9:299-
308. 10.1097/00000478-198504000-00006

Hamilton W, Sharp DJ, Peters TJ, Round AP: Clinical features of prostate cancer before diagnosis: a
population-based, case-control study. Br ] Gen Pract. 2006, 56:756-62.

2024 Khokhar et al. Cureus 16(3): €56563. DOI 10.7759/cureus.56563

11 0of 11


https://journals.lww.com/ajsp/abstract/1996/11000/mucinous_adenocarcinoma_of_urinary_bladder_type.5.aspx
https://journals.lww.com/ajsp/abstract/2001/11000/immunohistochemical_distinction_between_primary.5.aspx
https://dx.doi.org/10.1097/PAS.0b013e3181589f72
https://dx.doi.org/10.1097/PAS.0b013e3181589f72
https://dx.doi.org/10.2217/fon.10.33
https://dx.doi.org/10.2217/fon.10.33
https://dx.doi.org/10.1053/hp.2000.6698
https://dx.doi.org/10.1053/hp.2000.6698
https://dx.doi.org/10.1101/gad.315739.118
https://dx.doi.org/10.1101/gad.315739.118
https://dx.doi.org/10.1002/1097-0142(19841215)54:12%3C3078::AID-CNCR2820541245%3E3.0.CO;2-U
https://dx.doi.org/10.1002/1097-0142(19841215)54:12%3C3078::AID-CNCR2820541245%3E3.0.CO;2-U
https://dx.doi.org/10.1016/j.crad.2021.09.005
https://dx.doi.org/10.1016/j.crad.2021.09.005
https://dx.doi.org/10.1016/0090-4295(92)90234-N
https://dx.doi.org/10.1016/0090-4295(92)90234-N
https://dx.doi.org/10.1016/s0046-8177(96)90004-0
https://dx.doi.org/10.1016/s0046-8177(96)90004-0
https://dx.doi.org/10.1097/00000478-198504000-00006
https://dx.doi.org/10.1097/00000478-198504000-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1920715/

	Mucinous Adenocarcinoma of the Prostate With Normal Prostate-Specific Antigen Levels, Pulmonary Metastasis, and the Absence of Nodal Disease: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT urogram showing enlarged seminal vesicles having mixed density with cystic components, heterogeneous enhancement, and coarse calcification
	FIGURE 2: Images 1 to 6 (labeled) are part of a series of MRI images of the prostate showing heterogeneous, calcified mass inseparable from the ejaculatory ducts, distal vas deferens, and seminal vesicles bilaterally. The mass contains a large volume of hemorrhagic/proteinaceous material
	FIGURE 3: CT scan image showing a right lung middle lobe nodule
	FIGURE 4: CT-guided biopsy of pulmonary nodule
	FIGURE 5: FDG uptake within the left lobe of the prostate and seminal vesicles
	FIGURE 6: FDG uptake within the left lobe of the prostate and seminal vesicles
	FIGURE 7: An FDG PET-CT image of the body (notice FDG uptake in prostate and seminal vesicles)
	FIGURE 8: FDG uptake in the lung nodules

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


