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Abstract \
We introduced a 61-year-old male with ductal adenocarcinoma of the prostate who underwent a tortuous diagnosis and treatment.
Multi-disciplinary team meetings organized by our hospital have shown great value in the whole process. The patient presented with
gross hematuria accompanied by frequent urination initially, and was diagnosed with ductal adenocarcinoma of the prostate
involving right seminal vesicle gland and urethra by urethroscopy biopsy. The clinical stage of tumor was T3bNOMO. After 4 cycles of
neoadjuvant chemotherapy, the tumor shrank significantly and the patient underwent a laparoscopic radical prostatectomy. But the
patient declined to continue chemotherapy postoperatively. After 10 months, the serum prostatic specific antigen increased to 0.05
ng/mL, and multiple metastases were found in the patient’s bilateral lungs. However, an unexpected diagnosis of seminal vesicle
adenocarcinoma was put forward from another hospital after supplementary pathologic immunohistochemical examination. Then,
after careful discussion and demonstration by our multi-disciplinary team experts, we insisted on the diagnosis of ductal
adenocarcinoma of the prostate and suggested that the original regimen of chemotherapy should be continued. Up-to-date, 14
months after the operation, the patient continues to survive while undergoing ongoing active treatment as recommended.
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Prostate cancer (PCa) is a common malignant tumor of the male
genitourinary system.'"*! The main pathologic type of primary
PCa is acinar adenocarcinoma of the prostate (AAP), accounting
for more than 90% of cases.!®! Ductal adenocarcinoma of the
prostate (DAP) is second only to AAP, accounting for about
0.5%-3.2% of cases.¥! Due to occult or atypical clinical
symptoms, it is difficult to detect DAP at an early stage. At the
time of diagnosis, these patients usually have late stage disease
and correspondingly poor prognosis.*! This paper reports on
one case of DAP which was diagnosed and treated by a
multidisciplinary team (MDT) in our hospital with the aim of
improving clinician understanding of DAP and introducing the
value of the MDT model in these complex cases.
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A 61-year-old male was admitted to our hospital in May 2020
due to gross hematuria for 2weeks accompanied by frequent
urination. Urethroscopy (Fig. 1) found cauliflower-like tumors
on the right side of the posterior urethra extending from the
seminal caruncle to the bladder neck. The pathology diagnosis of
the biopsy was a papillary tumor highly suspicious for DAP
involving the urethra. Immunohistochemical (IHC) staining was
positive for prostatic specific antigen (PSA) and P504S, and the
Ki67 index was 10%.

Serum PSA level was in the normal range (3.04 ng/mL). Digital
rectal examination (DRE) revealed that the prostate was
enlarged and firm in texture, with poor range of motion
between the prostate and the anterior wall of the rectum.
Magnetic resonance imaging (MRI) (Fig. 2) demonstrated a
prostate volume of approximately 5.0 x 4.6 x 3.9 cm. A focus of
abnormal signal measuring 4.8 x 3.6 cm was primarily located in
the central glandular area, involving the right peripheral zone
and the right seminal vesicle gland, locally compressing the
posterior wall of the bladder, and surrounding the urethra. No
abnormalities were identified on whole body bone scan.

Considering the rarity and complexity of advanced DAP, we
convened an MDT meeting, including urology, radiology,
pathology, and oncology, to determine a clear diagnosis and a
preliminary treatment plan. The MDT committee members
agreed that DAP should be considered as the most probable
diagnosis, based on the following: (1) the history of hematuria
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Figure 1. Cauliflower-like tumor of posterior urinary tract (A) and biopsy with HE staining (B) (x40).

and DRE and imaging results were consistent with a prostate
malignant tumor; (2) positive staining for PSA expression in the
biopsy pathology confirmed a prostatic origin; (3) the tumor was
papillary in morphology. The tumor stage was determined to be
T3bNOMO due to invasion of the seminal vesicle. Moreover, the
extent of the focus was large, with part of the border with the
posterior wall of the bladder and the anterior wall of the rectum
being unclear. Although surgical excision was the best therapeu-
tic option, it was considered difficult at that time, with a high risk
of a positive margin and tumor recurrence. Therefore, before
proceeding with the next stage of treatment, it was deemed
appropriate to first use neoadjuvant therapy to reduce the bulk
of the tumor. Finally, after discussion among MDT experts, the
patient was advised to receive 4 to 6 cycles of neoadjuvant
chemotherapy of docetaxel combined with cisplatin (DP),
supplemented by androgen-deprivation therapy (ADT).

The patient began to receive neoadjuvant therapy in July 2020.
Three months later, after 4 cycles of neoadjuvant chemotherapy,
the lesion decreased in size to 3.5 x 3.3 cm (Fig. 3). The serum PSA
level decreased to 0.072 ng/mL and serum testosterone decreased
to 0.29 ng/mL. Reexamination by DRE revealed that the prostate
was smaller and slightly softer in texture, and the range of motion
between the prostate and the rectum was increased. In order to
evaluate the efficacy of neoadjuvant therapy, we convened a
second MDT meeting. MDT experts assessed that the patient had
achieved a state of partial remission after neoadjuvant therapy and
qualified for radical surgery.

In October 2020, the patient underwent laparoscopic radical
prostatectomy and bilateral pelvic lymph node dissection. Final
postoperative pathology was a diagnosis of DAP (Fig. 4A), with
local mucinous adenocarcinoma (Fig. 4B), involving the right
seminal vesicle gland. No cancer cells were detected in the
resection margins or five resected lymph nodes. We again
convened an MDT meeting to decide upon the postoperative
plan. It was noted that postoperative pathology was consistent
with the initial diagnosis based on biopsy, but only 4 cycles of
chemotherapy had been completed before the operation. During
this third MDT meeting discussion, it was recommended that the
initial DP regimen should be continued for 3 to 4 additional
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cycles combined with ADT, and during postoperative follow-up,
attention should be paid to serial serum PSA levels and imaging.

However, the patient declined to continue chemotherapy
postoperatively and only maintained ADT. Up to 6 months after
operation, serum PSA remained at an undetectable level, and no
local recurrence or metastasis was found in MRI. Nevertheless,
after 10months, serum PSA increased to 0.05ng/mL, and
multiple spherical nodules were found in the bilateral lungs on
chest CT imaging (Fig. 5). These nodules were considered to be
new metastases due to moderate enhancement.

Postoperative supplementary pathologic IHC staining was
conducted in our hospital to determine individualized treatment.
Results were negative for PSA, prostate specific acid phosphatase
(PSAP), and carbohydrate antigen 125 (CA125). Additionally,
expression of androgen receptor (AR), P504S, CK7, CK20, and
carcinoembryonic antigen (CEA) were all positive. Inconsistent
with preoperative biopsy results, both PSA and PSAP were
negative, leading to new uncertainty about origin of the tumor.
Subsequently, the patient sought a second opinion at another
hospital, where supplementary IHC staining was negative for
PSA, MUC6, PAX2, and PAXS. Ki67 staining was positive,
but only 1% of cells. Quite unexpectedly, the other hospital
gave a pathologic diagnosis of seminal vesicle adenocarcinoma
(SVA) involving the prostate. PET-CT also indicated multiple
metastases in bilateral lungs. Genetic testing suggested that
chemotherapeutic drugs including taxanes, platinum, pyrimi-
dine analogues and vinblastine should be recommended. The
final recommended treatment was the FOLFOX regimen
(oxaliplatin/folic acid/5-Fu), which is usually used for gastroin-
testinal cancer.

In order to further explore the diagnosis and treatment of the
tumor, we held a fourth MDT meeting. The main points
supporting a diagnosis of SVA put forward by the other hospital
included: (1) the tumor is centered in the seminal vesicle gland,
and no cancer is found in the prostate. (2) The tumor has an
adenocarcinoma structure, commonly find with papillary, flaky
or mucinous differentiation, and near the seminal vesicle with
precancerous lesions. (3) IHC staining is positive for CEA, but
negative for PSA and PSAP. The other hospital concluded that all
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Figure 2. Obvious abnormal signal foci of the prostate seen on MRI T2-weighted fat suppression sequence imaging (A), diffusion-weighted imaging (B), and
apparent diffusion coefficient imaging(C), also involving the right seminal vesicle gland (D).

criteria for a diagnosis of SVA could be met except for the visible
tumor found in the prostate. Therefore, a diagnosis of SVA was
given.

After careful discussion, our MDT committee still held its
own view. Radiology experts argued that the initial MRI
images clearly showed that the main body of the tumor was
located within the prostate and only part of the right seminal
vesicle gland is involved. Pathology experts acknowledged that
although postoperative pathology IHC results were negative for
PSA and PSAP, the preoperative biopsy stained positive for
PSA, and therefore a prostatic origin could not be ruled out.
Chemotherapy may also be responsible for the loss of tumor
cell antigens. In addition, most SVAs stain negative for CK20
and positive for CK7, CA125, and MUC6, which were not
consistent with this case. Negative expression of PAX2 and
PAXS8 also did not indicate a seminal vesicle origin. Oncology
experts believed that postoperative discovery of lung metastases
could be related to the patient’s refusal to continue chemother-
apy, and DP chemotherapy, which has known efficacy, should
be continued. Finally, after integrating the opinions of experts
from various disciplines, the fourth MDT meeting reached
consensus on a diagnosis of DAP and recommended that the
patient should be treated with a DP chemotherapy regimen as
soon as possible.
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Up-to-date, 14months after the operation, the patient
continues to survive while undergoing ongoing active treatment.

PCa mainly occurs in older men aged 60-80years old.["?!

Primary PCa includes AAP, DAP, intraductal carcinoma,
urothelial carcinoma, squamous cell carcinoma, and basal cell
carcinoma.®*! DAP, as the second most common subtype,!
was first reported by Melicow and Patcher in 1967.[¢!

It has been confirmed that most DAP tumors originate from
large ducts in and around the prostatic urethra, while a few may
originate from secondary ducts in the peripheral zone. Both types
can occur simultaneously.”! The first mostly grows in an
exogenous form, a cauliflower-like or polypoid mass protruding
from the surface of the urethra which can be seen under
endoscopy. Hematuria is a common initial symptom and may be
accompanied by lower urinary tract symptoms such as dysuria,
frequent or urgent urination. The second type usually shows
infiltrative growth into the interior of the prostatic glands.
Examination by DRE can identify an enlarged prostate with firm
texture, but clinical symptoms are relatively concealed. DAP has
a stronger metastatic tendency than AAP, is more prone to
visceral metastasis (such as lung and liver), and tends to have a
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Figure 3. Significant reduction of abnormal signal focus after neoadjuvant therapy seen on MRI T2-weighted fat suppression sequence imaging (A), diffusion-
weighted imaging (B), and apparent diffusion coefficient imaging(C), including the part of the right seminal vesicle gland (D).

worse prognosis.[>®°! The case described in this paper is
consistent with these clinical manifestations of DAP, including
lung metastasis.

The serum PSA level of patients with DAP may be normal or
only increased slightly,!" as in this case, which may be related to
the poor secretory function of ductal epithelium. Morgan
et al."% found that the average PSA level in patients with DAP is
significantly lower than that in patients with AAP, and the
probability of a normal PSA is more than twice as likely that of
AAP. MRI findings for DAP and AAP are similar. Polycystic
changes may be seen more often in DAP, but it is usually difficult
to differentiate them by imaging. PET-CT is of special value in
preoperative systemic assessment, postoperative monitoring and
follow-up, which can identify metastatic lesions not found by
ordinary imaging or bone scan.!”!

Histopathology is the gold standard for the diagnosis of DAP.
The morphology may be papillary, cribriform, solid, or prostatic
intraepithelial neoplasia-like structure. The main histological
features are that the tumor epithelial cells are high columnar
pseudostratified epithelium, with slender and oval nucleus and
obvious nucleoli, while typical AAP tumor epithelial cells are
cube-shaped.>!! The profile of IHC staining can be similar to
AAP. Prostate tissue specific markers such as PSA and PSAP are
usually positive. However, the above markers have been
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reported to be negative in both subtypes.>7'*! P504S testing
is also often used to improve the diagnostic accuracy of PCa, but
it can also be expressed in other tumors such as renal cell
carcinoma. The value of Ki67 in DAP is often higher than that
of AAP tumors with the same Gleason Score, which represents a
higher degree of malignancy.!'®!

This case was difficult to distinguish from SVA, a rare tumor
of the male reproductive system. The key point lies in the lack of
evidence of tumor origin. In recent years, the main agreed criteria
for the diagnosis of primary SVA are as follows"'”!: (1) the
primary tumor is located in the seminal vesicle gland and there is
no prostate tumor; (2) undifferentiated carcinoma of the seminal
vesicle can secrete mucin, while undifferentiated carcinoma of
the prostate does not; (3) IHC staining must be negative for PSA
and PASP, and IHC staining positive for CA125 or an elevated
serum CA125 level can strongly indicate SVA, but in tumors
with low or moderate differentiation CA125 may be negative. In
addition, the THC staining profile of SVA consists of MUC6
positive, CK7 positive, and CK20 negative results.””**! Positive
staining for PAX2 and PAX8 expression can indicate malignant
tumors derived from mesonephric duct-derived reproductive
organs such as the seminal vesicle or vas deferens.!*°! This case
does not meet the above criteria, except negative for PSA and
PSAP and locally mucinous adenocarcinoma. Therefore, all of
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Figure 4. Postoperative pathologic microscopic view: the tumor showed papillary structure with stratified columnar epithelium and morphologically resembled
ductal adenocarcinoma of the prostate (A), and mucus secretion was seen in some of the cells (B).
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Figure 5. Multiple metastases (red arrows) of bilateral lungs on enhanced chest CT imaging.

the experts from our MDT committee agreed that the evidence
for a final diagnosis of DAP was more convincing.

Thus far, there are no clear guidelines for the treatment of
DAP. Usually, the treatment protocol for AAP with the same
Gleason Score is used for DAP, with active radical surgical
excision being the preferred option. Studies have shown that
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surgical treatment can achieve a longer survival time than
radiotherapy or systemic chemotherapy, especially in patients
with non-metastatic DAP.["*" Other studies have shown that
radiotherapy can effectively reduce the risk of death in DAP
patients without lymph node or distant metastases, and cancer-
specific mortality is similar to that of patients undergoing radical
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surgery.>*?! Importantly, compared with AAP, DAP is more
invasive, has a shorter progression-free survival time and a
higher cancer-specific mortality, regardless of metastasis status
or surgery.>?123°231 Therefore, patients with DAP should be
advised to receive multimodal comprehensive treatment.

Currently, it is generally believed that DAP may be less
responsive to ADT than AAP, although ADT may still be
effective.l’! It has been reported that radical prostatectomy
combined with ADT can achieve a longer progression-free
survival in the treatment of advanced metastatic DAP.!*®
Docetaxel has been used in standard chemotherapy for advanced
AAP. Some cases have reported that docetaxel can also benefit
metastatic DAP patients,'*”! but there are also reports of poor
efficacy.””! Kamiyama et al.!*®! described two DAP patients who
did not respond to docetaxel, both of which responded well to a
gemcitabine combined with cisplatin regimen. This patient
received a neoadjuvant chemotherapy DP regimen recom-
mended by the MDT committee which achieved a significant
therapeutic effect, providing an important reference for the
formulation of treatment plans for patients with advanced DAP.

It should be noted that the value of serial PSA measurement is
limited in terms of prediction of recurrence or metastasis.!*>"11!
Some studies have shown that patients with DAP who maintain
low PSA levels may also have local recurrence or metastasis.®!
For this reason, clinicians should pay attention to imaging
examinations in the long-term management of DAP patients.®!
PET-CT imaging is worth consideration for inclusion as an
option during follow-up.””! Furthermore, for complex and
refractory cases, it must be recognized that the MDT model is of
great value in customizing individualized treatment regimens
and should therefore be promoted more widely.
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