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Abstract
Prostatic squamous cell carcinoma comprises less than 1% of reported prostate cancers. This form of cancer
has a poor prognosis with a low survival time following diagnosis and no definitive form of treatment. A
Caucasian male cadaver presented with primary pure squamous cell carcinoma of the prostate with
metastasis to the liver and local invasion of the bladder, ureter, and rectum. Post-mortem examination
showed evidence of brachytherapy radiation seeds in the prostate. Histological analysis and clinical
intuition suggest that these seeds were used in an attempt to treat a previous low-grade adenocarcinoma of
the prostate. The lack of patient history complicates determining a definitive cause of death, but the
pathological presentation strongly suggests that the cause of death was a pure squamous cell carcinoma of
the prostate following brachytherapy treatment for a previous prostatic adenocarcinoma. This case report
further aids in establishing the relationship between the use of brachytherapy for prostatic adenocarcinoma
and the subsequent development of prostatic squamous cell carcinoma.
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Introduction
Prostate cancer is the most common non-skin cancer affecting males, specifically with adenocarcinoma
comprising up to 95% of cases [1]. In contrast, squamous cell carcinoma (SCC) of the prostate is particularly
rare, as it makes up only 0.5%-1% of prostate cancers [1]. Prostatic SCC (pSCC) can present as either pure
SCC or adenosquamous carcinoma [1,2]. By nature, pSCC is aggressive, often metastasizing early and
forecasting a poor prognosis for patients with a median survival time of roughly 14 months [3]. Treatment of
pSCC usually involves external beam radiation (EBR), chemotherapy, hormone therapy, and surgical
interventions; however, these specific treatments have been ineffective in terms of providing a sustained,
long-term cure [4]. 

Due to its exceeding rarity, the underlying etiology of SCC of the prostate remains largely unknown. One
proposed mechanism is that pluripotent stem cells give rise to squamous cell differentiation of the prostatic
urothelium, but other case reports and literature reviews have suggested that pure SCC may develop after
definitive radiotherapy or hormonal therapy for low-risk prostatic adenocarcinoma [5,6]. The most common
reported sites of pSCC metastasis include the liver, bone, and lungs; however, there is a limited number of
studies on the extension and metastasis of pSCC into extraprostatic and intra-abdominal tissues [7].
Herein is a cadaver anatomy case report analyzing suspected post-brachytherapy transformation of
adenocarcinoma to pSCC with metastasis to the liver and local extension into the bladder, ureters, and
rectum.

Case Presentation
A nonagenarian Caucasian male cadaver was presented to the University of Central Florida College of
Medicine Cadaver Laboratory following post-embalming processes. The authors could not ascertain the
patient's clinical history through medical records, and details from the death certificate were lacking. The
pathological presentation at the time of dissection strongly suggests that the cause of death was pure SCC of
the prostate.

Careful examination of the skin did not reveal any obvious deformities or abnormalities including radiation
tattoos or skin injury. Full body computed tomography (CT) imaging showed numerous metallic bodies in an
enlarged prostate gland (Figure 1A, 1B). Anatomic dissection of the abdominal and pelvic regions
demonstrated prostatic enlargement, palpable bladder hardening, and bilateral hydroureters.
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FIGURE 1: (A) Prostate and surrounding tissue specimen with radiation
seeds noted. (B) Radiation seeds within the prostate depicted in a post-
mortem CT.

Histological analysis of the prostate revealed an ulcerated and necrotic prostatic urethra near the epithelial
layer (Figure 2A). Prostatic stromal fibrosis was also seen on histological analysis, and there was no
adenocarcinoma in ductal regions (Figure 2B). Further examination of the prostatic urethra revealed SCC
along the epithelial layer with extension into the posterior prostatic lobe (Figure 2C). In addition, there was
evidence of SCC within the periprostatic fat and prostatic perineural tissue (Figure 2D). However, there was
no noted SCC infiltration into the prostate’s lymph nodes. The pSCC also showed signs of keratinized tissue
surrounding the squamous cells. There were no features of adenocarcinoma as the remaining glandular
features of the prostate had a basal cell layer and no prominent dark nucleoli in the secretory layer. No
immunohistochemical (IHC) stains for prostatic adenocarcinoma were performed at the time of analysis.
Therefore, the diagnosis of pSCC was made by histology alone.

FIGURE 2: (A) Prostatic urethra with necrotic tissue and an ulcerated
epithelium. (B) Prostatic stroma with fibrosis and no adenocarcinoma.
(C) Keratinized SCC within posterior prostatic capsule. (D) Keratinized
SCC within prostatic neurovascular features.
SCC, squamous cell carcinoma

Once the diagnosis of pSCC was suspected, common sites of bony metastasis including the pelvis, femurs,
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and thoracic and lumbar spines were excluded by close examination of the CT imaging at these locations.
Additional sites of possible metastasis including the bladder, rectum, and liver were then examined.
Histological analysis revealed SCC invasion into the bladder trigone (Figure 3A), ureteral epithelium
(Figure 3B), rectal smooth muscle (Figure 3C), and hepatic lobules (Figure 3D). These sites of metastasis also
showed keratinization similar to what was observed in the prostate. In addition, there were no signs of
neurovascular infiltration into any of these four sites unlike the prostate. All the sites of local SCC
infiltration are illustrated in Figure 4.

FIGURE 3: (A) SCC invasion of bladder trigonal epithelium. (B) SCC
invasion of left ureter epithelium. (C) SCC invasion of rectal smooth
muscle. (D) Liver’s hepatic lobules with SCC invasion.
SCC, squamous cell carcinoma
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FIGURE 4: This diagram depicts the prostatic SCC's local invasion and
the green outline represents locations of the SCC.
SCC, squamous cell carcinoma

Discussion
The results provided from extensive anatomic dissection, histologic examination, and CT imaging suggest
the patient’s cause of death was primary pSCC with metastasis to the liver and local infiltration of the
ureters, bladder, and rectum. SCC of the bladder is more common than pSCC as it comprises 2%-5% of all
bladder carcinomas, and because bladder SCC arises within the same anatomic region as pSCC, it is
important to exclude it as the cause of death [8]. The rarity of pSCC has made it difficult to study and define,
but Mott defined strict criteria: A) malignant neoplastic growth with disordered growth and anaplasia; B)
squamous cell differentiation with keratinization and intercellular bridges; C) lack of glandular tissue within
the cancerous region; D) no previous estrogen therapy; and E) absent primary squamous cancer in other
regions of the body, especially in the bladder [9]. This patient clearly fits the first three criteria based on
histological analysis and the following discussion provides evidence that the last two criteria apply here.

To address the final Mott criteria, the bulk of the tumor was located in the prostate as the qualitative density
of SCC at the additional sites was much less compared to the prostate. More specifically, the SCC in the
bladder was confined to the trigone and there was no neurovascular infiltration within the bladder.
Additionally, necrotic tissue was noted in the prostate, and this key feature further points to a carcinoma of
prostatic origin [10]. Altogether, this evidence supports the hypothesis that the tumor originated in the
prostate and not the bladder, and this fulfills the fifth criteria proposed by Mott for primary pSCC. Mott
suggested that pSCC usually causes osteolytic bone lesions, but these were not noted in this case as the
primary tumor spread directly to the rectum, ureters, and bladder, and indirectly to the liver via vascular
infiltration.

At the time of dissection, IHC stains were unfortunately not performed. IHC analysis was considered to help
distinguish the anatomic origin of the SCC; however, it has been postulated that IHC profiles remain
ineffective for diagnosing pSCC as the tumor cells lose reactivity for prostate specific antibodies secondary
to squamous differentiation [4]. More specifically, stains for prostate specific antigen and prostatic acid
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phosphatase are negative in cases of pSCC [4]. In addition, high-molecular-weight keratin stains are positive
for both pSCC and bladder SCC [4,11]. Therefore, staining for these common pSCC markers would not have
further elucidated the SCC's origin, but the evidence provided from histological and gross analysis is strong
as previously stated.

The prevalence of prostatic adenocarcinoma (95%) and the positive prognosis of prostatic adenocarcinoma
(98% survival after five years) support the notion that the primary cancer that first affected this patient was
an adenocarcinoma [12,13]. As previously stated, one of the proposed etiologies of pSCC is induction by
radiation or hormonal therapy for adenocarcinoma. An accepted timeline for the development of pSCC after
the use of radiation or hormonal therapy has not been established; however, reports indicate the
development of a secondary pSCC ranging from 18 months to 10 years after initial primary diagnosis [2].
Therefore, it is most likely that the total intraprostatic time of brachytherapy seeds in our patient is similar,
and the original diagnosis would have been made in a similar timescale. In 2012, there was evidence
that high-dose and low-dose brachytherapy were being used more frequently to control low- to favorable
intermediate-risk, local prostatic adenocarcinoma [14,15]. As high-dose brachytherapy seeds are only
implanted temporarily, the patient most likely had low-dose brachytherapy treatment. These
recommendations are similar today, with updated guidelines highlighting the importance of shared decision
making when considering the use of brachytherapy for clinically localized prostate cancer [16-18]. In
addition, combination therapy involving brachytherapy and hormonal therapy without external beam
radiation therapy (EBRT) is not recommended for prostatic adenocarcinomas of low-, intermediate-, or high-
risk groups [19]. Combination therapy involving EBRT, brachytherapy, and hormonal therapy is
recommended for patients in unfavorable intermediate- and high-risk groups, but the use of EBRT can be
ruled out based on the lack of external scarring on this patient’s skin [19]. Finally, brachytherapy for pSCC
treatment is not a common practice [4]. All of these points enhance our suspicion that the brachytherapy
was not used to treat our patient's pSCC seen post-mortem, but rather for a previous low-risk or favorable
intermediate-risk adenocarcinoma. The strong likelihood of isolated brachytherapy treatment without
estrogen therapy supports the fourth Mott criteria, and for these reasons, this patient most likely had a
primary SCC of the prostate.

This report further supports the proposed relationship between radiation therapy for low-risk
adenocarcinoma and the subsequent development of a pSCC. The literature has shown that this radiation-
associated secondary malignancy carries metastatic potential, and the findings of this report further
substantiate this [4]. While the rarity of pSCC has been noted, literature reviews have summarized 66 cases
of pSCC that arose either de novo or after therapeutic intervention [2]. Seven out of 27 pure pSCCs arose
after treatment for histologically confirmed adenocarcinoma; 50% of total pSCCs (including adenosquamous
and pure SCC) developed after previous treatment in the form of either radiation or hormonal therapy [2].
The findings of our report are even more rare because there was no evidence of adenosquamous cell
differentiation in our patient’s prostate, even though roughly 80% of those who develop pSCC after previous
diagnosis of prostatic adenocarcinoma show squamous cells mixed with adenosquamous cells [2]. By our
best estimated knowledge, this is one of the few case reports demonstrating the development of a pure pSCC
without adenosquamous features following brachytherapy intervention.

Conclusions
pSCC is a rare form of cancer that carries a poor prognosis consisting of a low survival rate and a high rate of
metastasis with an indeterminate treatment course. Given its rarity, the etiology is not well understood,
although the literature suggests a relationship between treatment of adenocarcinoma of the prostate and
subsequent development of pSCC. While this report makes assumptions about our patient's clinical history
and management, there exists value in post-mortem dissection for understanding the development of rare
secondary cancers. Along these lines, the histological and gross analysis indicates a sequence of events that
is currently underreported: pure pSCC following brachytherapy for a previous prostatic adenocarcinoma.
The novelty of this case is furthered by the lack of adenosquamous features in this pSCC and the
extraprostatic spread to the bladder, ureters, rectum, and liver. This case is presented with the intention of
strengthening the relationship between prostatic brachytherapy and subsequent development of pSCC. This
will contribute to the understanding of the underlying etiology of pSCC and enhance knowledge of
diagnostic courses for improved long-term outcomes.

Additional Information
Disclosures
Human subjects: Consent was obtained 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.

2019 D'Angelo et al. Cureus 11(11): e6184. DOI 10.7759/cureus.6184 5 of 6



Acknowledgements
The patient in this case willingly donated his body to the University of Central Florida College of Medicine’s
Willed Body Program. The authors would like to especially thank this individual for advancing clinical
knowledge and contributing to the authors’ understanding of human anatomy. The authors would also like
to thank Rebecca Joseph, Nicole Mamprejew, Melissa Riess, Christopher Trice, Ryan Dickerson, and Dr.
Daniel Topping for their insights and contributions to this project. Finally, the authors would like to thank
the University of Central Florida College of Medicine Anatomical Facilities and its staff members, Jennifer
Mark and Nice Williams, for providing space to examine this patient.

References
1. Randolph TL, Amin MB, Ro JY, Ayala AG: Histologic variants of adenocarcinoma and other carcinomas of

prostate: Pathologic criteria and clinical significance. Mod Pathol. 1997, 7:612-629.
2. Arva NC, Das K: Diagnostic dilemmas of squamous differentiation in prostate carcinoma case report and

review of the literature. Diagn Pathol. 2011, 6:46. 10.1186/1746-1596-6-46
3. Munoz F, Franco P, Ciammella P, et al.: Squamous cell carcinoma of the prostate: long-term survival after

combined chemo-radiation. Radiat Oncol. 2007, 2:15. 10.1186/1748-717X-2-15
4. Malik RD, Dakwar G, Hardee ME, Sanfilippo NJ, Rosenkrantz AB, Taneja SS: Squamous cell carcinoma of the

prostate. Rev Urol. 2011, 13:56-60.
5. Parwani AV, Kronz JD, Genega EM, Gaudin P, Chang S, Epstein JI: Prostate carcinoma with squamous

differentiation: an analysis of 33 cases. Am J Surg Pathol. 2004, 28:651-657.
6. Lee J: Transformation of adenocarcinoma of prostate to squamous cell carcinoma following hormonal

treatment: A case report and review of the literature. Radiol Case Rep. 2019, 14:483-489.
10.1016/j.radcr.2019.01.015

7. Moskovitz B, Munichor M, Bolkier M, Livne PM: Squamous cell carcinoma of the prostate . Urol Int. 1993,
51:181-183. 10.1159/000282540

8. Martin JW, Carballido EM, Ahmed A, et al.: Squamous cell carcinoma of the urinary bladder: systematic
review of clinical characteristics and therapeutic approaches. Arab J Urol. 2016, 14:183-191.
10.1016/j.aju.2016.07.001

9. Mott LJ: Squamous cell carcinoma of the prostate: report of 2 cases and review of the literature . J Urol.
1979, 121:833-835. 10.1016/s0022-5347(17)57013-5

10. Li J, Wang Z: The pathology of unusual subtypes of prostate cancer . Chin J Cancer Res. 2016, 28:130-143.
10.3978/j.issn.1000-9604.2016.01.06

11. Parker DC, Folpe AL, Bell J, et al.: Potential utility of uroplakin III, thrombomodulin, high molecular weight
cytokeratin, and cytokeratin 20 in noninvasive, invasive, and metastatic urothelial (transitional cell)
carcinomas.. Am J Surg Pathol. 2003, 28:651-657. 10.1097/00000478-200301000-00001

12. Mohan H, Bal A, Punia RP, Bawa AS: Squamous cell carcinoma of the prostate . Int J Urol. 2003, 10:114-116.
10.1046/j.1442-2042.2003.00580.x

13. Nabi G, Ansari MS, Singh I, Sharma MC, Dogra PN: Primary squamous cell carcinoma of the prostate: a rare
clinicopathological entity. Report of 2 cases and review of literature. Urol Int. 2001, 66:216-219.
10.1159/000056618

14. Wojcieszek P, Białas B: Prostate cancer brachytherapy: guidelines overview. J Contemp Brachytherapy. 2012,
4:116-120. 10.5114/jcb.2012.29370

15. Yamada Y, Rogers L, Demanes DJ, et al.: American Brachytherapy Society consensus guidelines for high-
dose-rate prostate brachytherapy. Brachytherapy. 2012, 11:20-32. 10.1016/j.brachy.2011.09.008

16. Bekelman JE, Rumble RB, Chen RC, et al.: Clinically localized prostate cancer: ASCO clinical practice
guideline endorsement of an American Urological Association/American Society for Radiation
Oncology/Society of Urologic Oncology guideline. J Clin Oncol. 2018, 36:3251-3258. 10.1200/JCO.18.00606

17. Sanda MG, Cadeddu JA, Kirkby E, et al.: Clinically localized prostate cancer: AUA/ASTRO/SUO Guideline.
Part I: Risk stratification, shared decision making, and care options. J Urol. 2018, 199:683-690.
10.1016/j.juro.2017.11.095

18. Sanda MG, Cadeddu JA, Kirkby E, et al.: Clinically localized prostate cancer: AUA/ASTRO/SUO Guideline.
Part II: Recommended approaches and details of specific care options. J Urol. 2018, 199:990-997.
10.1016/j.juro.2018.01.002

19. Mohler JL, Antonarakis ES, Armstrong AJ, et al.: Prostate cancer, Version 2.2019, NCCN clinical practice
guidelines in oncology. J Natl Compr Canc Netw. 2019, 17:479-505. 10.6004/jnccn.2019.0023

2019 D'Angelo et al. Cureus 11(11): e6184. DOI 10.7759/cureus.6184 6 of 6

https://www.ncbi.nlm.nih.gov/pubmed/9195581
https://dx.doi.org/10.1186/1746-1596-6-46
https://dx.doi.org/10.1186/1746-1596-6-46
https://dx.doi.org/10.1186/1748-717X-2-15
https://dx.doi.org/10.1186/1748-717X-2-15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3151589/?tool=EBI
https://journals.lww.com/ajsp/Abstract/2004/05000/Prostate_Carcinoma_With_Squamous_Differentiation_.14.aspx
https://dx.doi.org/10.1016/j.radcr.2019.01.015
https://dx.doi.org/10.1016/j.radcr.2019.01.015
https://dx.doi.org/10.1159/000282540
https://dx.doi.org/10.1159/000282540
https://dx.doi.org/10.1016/j.aju.2016.07.001
https://dx.doi.org/10.1016/j.aju.2016.07.001
https://dx.doi.org/10.1016/s0022-5347(17)57013-5
https://dx.doi.org/10.1016/s0022-5347(17)57013-5
https://dx.doi.org/10.3978/j.issn.1000-9604.2016.01.06
https://dx.doi.org/10.3978/j.issn.1000-9604.2016.01.06
https://dx.doi.org/10.1097/00000478-200301000-00001
https://dx.doi.org/10.1097/00000478-200301000-00001
https://dx.doi.org/10.1046/j.1442-2042.2003.00580.x
https://dx.doi.org/10.1046/j.1442-2042.2003.00580.x
https://dx.doi.org/10.1159/000056618
https://dx.doi.org/10.1159/000056618
https://dx.doi.org/10.5114/jcb.2012.29370
https://dx.doi.org/10.5114/jcb.2012.29370
https://dx.doi.org/10.1016/j.brachy.2011.09.008
https://dx.doi.org/10.1016/j.brachy.2011.09.008
https://dx.doi.org/10.1200/JCO.18.00606
https://dx.doi.org/10.1200/JCO.18.00606
https://dx.doi.org/10.1016/j.juro.2017.11.095
https://dx.doi.org/10.1016/j.juro.2017.11.095
https://dx.doi.org/10.1016/j.juro.2018.01.002
https://dx.doi.org/10.1016/j.juro.2018.01.002
https://dx.doi.org/10.6004/jnccn.2019.0023
https://dx.doi.org/10.6004/jnccn.2019.0023

	Post-Brachytherapy Transformation of Prostatic Adenocarcinoma to Squamous Cell Carcinoma: A Cadaver Anatomy Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: (A) Prostate and surrounding tissue specimen with radiation seeds noted. (B) Radiation seeds within the prostate depicted in a post-mortem CT.
	FIGURE 2: (A) Prostatic urethra with necrotic tissue and an ulcerated epithelium. (B) Prostatic stroma with fibrosis and no adenocarcinoma. (C) Keratinized SCC within posterior prostatic capsule. (D) Keratinized SCC within prostatic neurovascular features.
	FIGURE 3: (A) SCC invasion of bladder trigonal epithelium. (B) SCC invasion of left ureter epithelium. (C) SCC invasion of rectal smooth muscle. (D) Liver’s hepatic lobules with SCC invasion.
	FIGURE 4: This diagram depicts the prostatic SCC's local invasion and the green outline represents locations of the SCC.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


