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Abstract

The objective of this study was to report the diagnosis and treatment results of primary prostate adenocarcinoma (PRAD) concurrent in a
patient with renal cell carcinoma (RCC), and to review the relative literature. A 62-year-old man was admitted to our hospital with chief complaint
of a painless, incidentally found renal mass for one year. RCC was initially found by computed tomography (CT) scan, but prostate cancer
was incidentally found by abnormal prostate-specific antigen (PSA) level results. The post-nephrectomy pathology assay reported clear RCC
with positive staining of vimentin, cluster of differentiation 10 (CD10), carbonic anhydrase IX (CA-IX), paired box 8 (Pax-8), epithelial membrane
antigen (EMA), and Ki67 labeling index (Ki67 LI). Magnetic resonance imaging (MRI) revealed uneven signals in the right peripheral zone of
the prostate. Both prostate biopsy and post-prostatectomy pathology examination revealed prostate acinar adenocarcinoma with positive
staining of P504S and Ki67 LI. The patient has been in periodic follow-up and has remained in good general condition without any evidence
of recurrence to date. To the best of our knowledge, the present report is the only case of systematically described pre- and post-therapy
laboratory, pathology, and imaging examination results. Our report together with published studies suggest that increased awareness of
synchronous PRAD risk will enable early detection and prompt therapies in patients with RCC.
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 Introduction
In 2018, it was estimated that there were 403 262
new cases and 175 098 new fatalities of renal cancer,
representing approximately 2.2% and 1.8% of all cancers,
respectively [1]. Renal cell carcinoma (RCC), which
originates in the kidney cortex, accounts for 80–85% of
all major kidney neoplasms and is one of the 10 most
prevalent cancers worldwide [2]. There is evidence that the
incidence of this cancer is increasing, although its mortality
rates have decreased. Rabbani et al. [3] found that 26.9%
of patients treated for RCC have other antecedent,
synchronous, or subsequent primary malignancies including
prostate, bladder, and rectal cancers, and non-Hodgkin’s
lymphoma (NHL) [3]. However, the concurrence of RCC
and synchronous prostate cancer (PCa) is still rare.
Aim
In this study, we present a case of a 62-year-old
male, in whom RCC was initially found by a computed
tomography (CT) scan, but synchronous prostate adenocarcinoma (PRAD) was suspected due to abnormal prostatespecific antigen (PSA) results. Further imaging and
pathology evidence strongly supported our diagnosis
of concurrent primary RCC and PRAD. To the best of
our knowledge, the present report is the only case of
systematically described pre- and post-therapy laboratory,
pathology, and imaging examination results. Our study
has important implications in management strategies for
RCC patients with newly diagnosed PCa.

 Case presentation
On April 8, 2019, a 62-year-old man was admitted
to our hospital with the chief complaint of a painless,
incidentally found renal mass for one year. No kidney
percussion and no defects in the chest, stomach and
extremities were disclosed by physical examination. Plain
CT scan and contrast-enhanced CT of the abdomen revealed
a 4.4×3.8×3.9 cm round mass lesion (31 HU) in the upper
pole of the left kidney (Figure 1). The mass was rapidly
enhanced after injection of the contrast agent, followed
by a quick wash out. No tumor thrombus was observed in
bilateral renal veins and inferior vena cava and no swollen
retroperitoneal lymph nodes were detected. Renal dynamic
imaging showed the glomerular filtration rate of left, right,
and total renal were 30.4 mL/min, 36.4 mL/min and
66.8 mL/min, respectively, suggesting a slight reduction
in left renal perfusion, left renal function, and total renal
function as well as normal right renal perfusion and
function. Taken together, a diagnosis of RCC was
considered. In the meantime, his laboratory test results
were within the normal range, with the exception of
elevated total PSA (tPSA) of 6.026 ng/mL, normal free
PSA (fPSA) of 0.738 ng/mL, but decreased fPSA/tPSA of
12.2%. The rectal examination showed degree I prostate
hyperplasia with a soft surface (no nodules), solid quality,
and shallow central sulcus. Further magnetic resonance
imaging (MRI) revealed benign prostatic hyperplasia,
prostatitis, and uneven signals in the prostate right
peripheral zone (Figure 2).
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Figure 1 – Preoperative abdominal plain computed tomography (CT) scan (A), venous phase (B), and artery contrastenhanced CT (C) revealed a 4.4×3.8×3.9 cm round mass lesion (31 HU) in the upper pole of the left kidney. After
contrast agent injection, the mass was rapidly enhanced, followed by a quick washing out. No tumor thrombus in the
bilateral renal veins and inferior vena cava was observed and no swollen retroperitoneal lymph nodes were detected.
(D) The three-dimensional reconstruction of the coronal section of venous phase enhanced CT suggests a solid tumor
in the upper pole of the left kidney.

Figure 2 – Prostate magnetic resonance imaging (MRI)
revealed benign prostatic hyperplasia, prostatitis, and
uneven signals in the prostate right peripheral zone
(arrow).

Transrectal prostate biopsy was conducted under color
ultrasound guidance and six-needle aspiration was gathered
respectively from the left and right lobes. Chronic inflammation and focal atypical small acinar hyperplasia were
noted in the histopathological (HP) examination of the
left prostate tissue (Figure 3A). As shown in Figure 3B,
HP examination of the right prostate tissue suggested
PRAD [Gleason grade: 3+3=6, International Society of
Urological Pathologists (ISUP) group 1]. Immunohistochemistry (IHC) analysis showed negative staining of

cytokeratin (CK) 5/6, p63, and keratin 903 (K903) and
positive staining of P504S (Figure 4A) and Ki67 (1%)
(Figure 4B) interspersed with low proliferation. Taken
together, the patient was diagnosed with low-risk localized
PRAD (T1cN0M0), which was momentarily and actively
controlled. Therefore, laparoscopic partial nephrectomy of
the left kidney tumor was first conducted under general
anesthesia. Postoperative HP examination reported clear
RCC (4×4 cm in size, Fuhrman nuclear grade II; Figure 5A).
IHC showed negative staining for cluster of differentiation
(CD) 117 and CK7, weak positive staining of RCC and
P504S, and positive staining of vimentin, CD10, carbonic
anhydrase IX (CA-IX), paired box 8 (Pax-8), epithelial
membrane antigen (EMA), and Ki67 labeling index (Ki67
LI) (3%) (Figure 6, A–H). The patient recovered and was
discharged five days after surgery.
The patient was readmitted for confirmed PRAD for
more than two months, returning to the hospital for surgery
on August 7, 2019. There was no solid organ and bone
metastasis as identified by bone scintigraphy. The detected
concentrations of tPSA and fPSA were 6.317 ng/mL
and 0.625 ng/mL, respectively, resulting in decreased
fPSA/tPSA (9.9%). The plain and contrast-enhanced
CT scan indicated that there was no tumor recurrence in
the left kidney (Figure 5B). Under general anesthesia,
laparoscopic radical prostatectomy was performed. The
pelvic drainage tube was removed four days after the
operation and the catheter was removed four weeks post-
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operation. Urination was smooth, with a peak urinary flow
rate of 15 mL/s, and no urinary incontinence was observed.
The patient was discharged five days after surgery. Postoperative HP examination confirmed the diagnosis of
prostate acinar adenocarcinoma (Gleason score: 3+4=7,
ISUP group 2) with local visible neurological invasion
(Figure 7A). IHC showed negative staining of CK5/6, p63,
and K903, and positive staining of P504S and Ki67 LI
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(1%). No tumor tissue was observed in the cutting edge
of the prostate tip, bilateral vas deferens, bilateral seminal
vesicles, or prostate bottom margin. The laboratory test
results also found that the concentrations of tPSA, fPSA,
and fPSA/tPSA decreased to 0.017 ng/mL, 0.001 ng/mL and
5.9%, respectively. At two months after radical prostatectomy,
the three-dimensional reconstruction of the urinary plain
CT scan showed no tumor recurrence (Figure 7B).

Figure 3 – In the HP examination of transrectal prostate biopsy for the left prostate tissue, chronic inflammation, and
focal atypical small acinar hyperplasia was observed (A). For the right prostate tissue, HP examination indicated prostate
adenocarcinoma (Gleason grade: 3+3=6, ISUP group 1) (B). HE staining: (A and B) 200×. HE: Hematoxylin–Eosin;
HP: Histopathological; ISUP: International Society of Urological Pathologists.

Figure 4 – Immunohistochemistry analysis (200×) of the transrectal biopsy from right prostate showed positive staining
of P504S (A) and Ki67 (B).

Figure 5 – (A) Postnephrectomy histopathological examination showed clear renal cell carcinoma (4×4 cm in size,
Fuhrman nuclear grade II) (HE staining, 200×). (B) At three months after nephrectomy, the three-dimensional
reconstruction of the coronal section of contrast-enhanced CT indicated no tumor recurrence in the left kidney (arrow).
CT: Computed tomography; HE: Hematoxylin–Eosin.
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Figure 6 – Immunohistochemistry analysis (200×) of the left kidney tumor after laparoscopic partial nephrectomy
showed positive staining of vimentin(A), CD10 (B), EMA (C), CA-IX (D), P504S (E), Ki67 (F), RCC (G), Pax-8 (H).
CA-IX: Carbonic anhydrase IX; CD10: Cluster of differentiation 10; EMA: Epithelial membrane antigen; Pax-8:
Paired box 8; RCC: Renal cell carcinoma.
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Figure 7 – (A) Postprostatectomy histopathological examination detected prostate acinar adenocarcinoma (Gleason
score: 3+4=7, ISUP group 2) with local visible neurological invasion (HE staining, 200×). (B) At two months after radical
prostatectomy, the three-dimensional reconstruction of the urinary plain CT scan showed no recurrence of tumors. CT:
Computed tomography; HE: Hematoxylin–Eosin; HP: Histopathological; ISUP: International Society of Urological
Pathologists.

The patient has been in periodic follow-up and has
remained in good general condition without any evidence
of recurrence to date. The patient signed informed consent
forms, allowing for publication of the relevant clinical and
imaging data from his case.
 Discussions
Several reports have noted that the incidence of PCa
in RCC patients is greater than the anticipated incidence
rates in the general population. In a population study
based on calculated standardized incidence ratio (SIR,
observed/expected), Barocas et al. [4] found that the
incidence of PCa is significantly higher in men with RCC
(SIR, 1.42), but not in men with lung cancer (SIR, 1.14),
colon cancer (SIR, 1.10), or NHL (SIR, 0.97) [4]. In
contrast, the incidence of RCC was not significantly higher
in men with PCa (SIR, 1.25) than in men with lung cancer
(SIR, 2.08), colon cancer (SIR, 1.37), or NHL (SIR, 1.7).
The researchers speculated that although some common
etiological factors are possible, it is also possible that
RCC patients followed by a urologist might be screened
more rigorously for PCa than patients with other primary
malignancies. In another cohort study in Norway,
researchers found that 16% of new RCC cases had at
least one biopsy-verified primary malignant tumor other
than RCC, and PCa was the most common concurrent

tumor [5]. However, when the other primary malignancies
were divided into antecedent, synchronous, or subsequent
(synchronous tumors were defined as other primary
malignancies diagnosed <91 days before or after RCC
diagnosis) in the 30 total concurrent PCa cases, only
two were found to be synchronous. Joung et al. [6] also
found that in Korea, for patients with primary RCC, the
risk of developing a second primary cancer was higher
than the risk of developing cancer in the general population
(SIR, 1.13; 95% confidence interval, 1.08 to 1.18). RCC
survivors also have been observed to have elevated risk
of PCa (SIR, 1.76). In an early study on the data available
in the Surveillance Epidemiology and End Results database,
researchers observed that about 10% of all patients with
RCC had one or more new primary tumors [7]. The SIR
of second primary cancers in RCC was 1.18, which was
significantly greater than expected. Solid tumors comprised
90% of all second malignancies in RCC patients, with the
most common second cancers reported in the prostate
gland and the digestive and respiratory systems. As shown
in Table 1, in recent years, only five synchronous primary
PRAD cases have been reported in RCC patients, with an
average age of 68 [8–12]. Most cases (three cases) were
diagnosed as RCC of Furhman grade II and PRAD of
Gleason score more than 6. Moreover, more 50% of cases
had symptoms. It should also be noted that elevated total
PSA levels were only detected in two cases [10, 12].

Table 1 – Summary of case reports of synchronous PRAD in RCC patients
Case report
Present
Elec et al. [8]
Pastore et al. [9]
Zargar-Shoshtari
et al. [10]
Coyle et al. [11]
Tiwari et al. [12]

Patient age
RCC Fuhrman
Primary cancers
Symptoms
[years]
grade
62
RCC, PRAD
Renal mass
II
78
RCC, PRCC, PRAD, SCCB
Uremia
I
70
RCC, PRAD, OPSCC
LUTS
II

tPSA [ng/mL]
(fPSA/tPSA)
6.03 (0.12)
1.41 (ND)
3.91 (ND)

PRAD Gleason
IHC
score
6 (3+3)
In text
6 (3+3)
ND
8 (4+4)
ND

71

RCC, PRAD, male IDC

None

II

7.90 (ND)

7 (3+4)

ND

69
55

RCC, PRAD, LPS
RCC, PRAD, TCCB

ND
Uremia

II
ND

ND
12.00 (ND)

ND
ND

ND
ND

fPSA/tPSA: Free/total prostate-specific antigen ratio; IDC: Invasive ductal carcinoma; IHC: Immunohistochemistry; LPS: Liposarcoma; LUTS:
Lower urinary tract symptoms; ND: No description provided; OPSCC: Oropharyngeal squamous cell carcinoma; PRAD: Prostate adenocarcinoma;
PRCC: Papillary renal cell carcinoma; RCC: Renal cell carcinoma; SCCB: Small cell carcinoma of the bladder; TCCB: Transitional cell carcinoma
of bladder.
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However, some important information, such as
fPSA/tPSA ratio and tumor IHC results has not been
provided in these cases. Therefore, to the best of our
knowledge, the present report is the only case with
systematically described pre- and post-therapy laboratory,
histology, IHC, and imaging examination results.
Different cancers synchronously found in the same
patient are referred to as multiple primary malignancies
[13]. Warren & Gates [14] described the criteria for
identifying multiple primary malignancies in the 1930s as:
each tumor must have a definite malignancy and distinct
histological characteristics; and metastasis of another tumor
must be excluded. For modern oncology, tumors are
considered multiple primaries only if they are detected
at different locations by imaging examination and have
different microscopic and/or molecular pathology patterns
[13]. A differential diagnosis should be created according
to these criteria between multicenter tumors or metastases
and multiple primaries. In this study, RCC was initially
found by CT scan in the patient with complaint of a
painless renal mass, whereas PCa was incidentally
considered by abnormal PSA level results. MRI revealed
uneven signals in the prostate right peripheral zone. A
postoperative pathology assay reported clear RCC with
positive staining of vimentin, CD10, CA-IX, Pax-8, EMA,
and Ki67 LI, as well as prostate acinar adenocarcinoma
with positive staining of P504S and Ki67 LI. Taken
together, these pieces of evidence strongly supported our
diagnosis of concurrence primary RCC and PCa other
than metastasis and multifocal tumors.
Although some common genetic and/or environmental
risk factors are believed to exist, the exact underlying
common pathogenesis of concurrence primary RCC and
PCa has yet to be explained [15]. On the other hand,
approximately 75% of RCC cases have been found in
individuals over 60 years old and the incidence increases
with age [15]. Therefore, with increased longevity and
improved survival due to novel treatments, patients with
RCC are more likely to develop extra malignancies, such
as PCa. Thus, strict monitoring would help us for the early
detection of synchronous or subsequent PCa. Although
PSA tests combined with biopsy are effective for screening
PCa, up to 20% of patients with negative biopsy results
have subsequently been found to have cancer. Therefore,
increasing use of CT scanning and MRI for primary
evaluation should be helpful. In addition, as we have
done for this patient, the most aggressive tumor should be
treated as a priority. After improving the overall general
condition of the patient, other malignancies could be
properly managed.
 Conclusions
Our report together with published studies suggest that
increased awareness of the risk of simultaneous primary
PCa will enable early detection and prompt therapies in
patients with RCC.
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