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Abstract:

It has been iterated that cases of primary amyloidosis of the prostate gland, seminal vesicles, vas deferens,
epididymis as well as ejaculatory ducts are not common and in view of this pathologists, urologists, and
oncologists should have high index of suspicion for the aforementioned four lesions Primary amyloidosis of the
prostate gland, seminal vesicles, epididymis and ejaculatory ducts had tended to be diagnosed incidentally based
upon microscopy histopathology examination of specimens of the prostate gland, seminal vesicle and ejaculatory
duct and epididymis obtained pursuant to the undertaking or prostatectomy or during examination of specimens
of the prostate gland that had been obtained from prostate biopsies taken during the assessment of the prostate
gland to exclude prostate cancer related to raised levels of serum prostate specific antigen (PSA) or abnormal
digital rectal examination findings of the prostate gland and or seminal vesicle or at times radiology imaging of
the prostate gland and pelvis might demonstrate features of the prostate gland, seminal vesicle and ejaculatory
duct or epididymis area that look abnormal or irregular which would necessitate the undertaking of radiology
image-guided biopsies of the lesion. Majority of cases of primary amyloidosis of the prostate gland, seminal
vesicle and ejaculatory duct and epididymis tend to be asymptomatic but some cases of primary amyloidosis of
the seminal vesicle vas deferens, ejaculatory duct might manifest with blood within the semen of an individual.
Some cases of amyloidosis of the prostate gland, seminal vesicles, vas deferens epididymis and ejaculatory ducts
had been diagnosed contemporaneously in association with areas of adenocarcinoma of the prostate gland.
Pathology examination of areas of the prostate gland, seminal vesicles, and ejaculatory ducts vas deferens and
epididymis tends to depict or demonstrate amorphous, pale eosinophilic material which is often associated with
cracks from processing of the biopsy or prostatectomy specimen Specimens of amyloid within the prostate gland,
seminal vesicle, vas deferens, epididymis and ejaculatory duct exhibit immunohistochemical staining features
with Congo Red by the demonstration of green birefringence upon polarised microscopy. Amyloidosis of the
prostate gland, seminal vesicles, vas deferens epididymis and ejaculatory duct tends to simulate upon radiology
imaging undertaken by magnetic resonance imaging (MRI) scan features of prostate cancer invading the seminal
vesicle, vas deferens, epididymis or ejaculatory duct, carcinoma of the urinary bladder invading the seminal
vesicle, vas deference, epididymis as well as ejaculatory duct, and adenocarcinoma of the rectum invading the
seminal vesicle, epididymis, vas deference and ejaculatory duct as well as a rare case of primary adenocarcinoma
of seminal vesicle. It has been iterated that therapy of primary amyloidosis of the prostate gland, seminal vesicles
and ejaculatory does depend upon the underlying condition.

Keywords: amyloidosis of prostate gland; amyloidosis of seminal vesicles; amyloidosis of ejaculatory ducts;
prostate biopsies; prostatectomy; microscopy; histopathology; immunohistochemistry; magnetic resonance
imaging scan; computed tomography scan; ultrasound scan; digital rectal examination; abnormal digital rectal
examination; serum prostate specific antigen; blood in semen; carcinoma of prostate; incidental finding;
asymptomatic

Introduction

Amyloidosis of the seminal vesicle of Seminal vesicle (SV) amyloidosis is a
well-documented histology examination entity; however, amyloidosis of the
seminal vesicle is observed infrequently. It has been pointed out that the
incidence of amyloidosis of seminal vesicle is rising which is perhaps related
to the increasing undertaking of prostate biopsies to investigate patients with

Auctores Publishing LLC — Volume 13(1)-273 www.auctoresonline.org
ISSN: 2693-4779

raised serum prostate-specific antigen levels. [1] Diagnostic prostate
biopsies are commonly undertaken in men who are suspected of having
prostate cancer and are typically prompted by raised serum prostate-specific
antigen (PSA) levels. The protocol for trans-rectal ultrasonography (TRUS)-
guided prostate biopsies has been well developed, and 10 to 12 cores are
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typically undertaken [1] [2] For patients who have initially negative biopsies,
the ensuing options often tend to be considered: (i) a period of serum PSA
monitoring; (ii) early repeat prostate biopsies (10 to 12 cores); (iii) saturation
prostate biopsies under TRUS guidance; and (iv) trans-perineal (template)
mapping of prostate biopsies. With an increasing trend for serum PSA testing
in the asymptomatic male population over 50 years of age, urologists are
undertaking prostate biopsies on an increasing number of patients, and an
increasing number of needle cores are being collected at each setting,
including that of the template approach for prostate biopsies. [1] [3] [4] [5]

Incidental pathology examination findings in the prostate and the seminal
vesicles (SVs) are well described, including SV amyloidosis, a well-
documented histological entity. [1] [6] SV amyloidosis is reported to be
associated with haematospermia [7] and prostatitis, especially in ageing
men. [6] [8]

It has been iterated that within anatomical regions of the male reproductive
system which contribute to the transport, maturation and/or required fluid
medium of spermatozoa, localized amyloidosis had been reported within the
seminal vesicles, vasa deferentia and ejaculatory ducts [1] [6] [7] [8] [9] [10]
[11][12] [13] [14].

Diaz-Floez et al. [9] reported the first three cases of amyloidosis of the
epididymis in 2017. Considering that amyloidosis of the seminal vesicles,
vas deferens, ejaculatory duct and seminal vesicles are rare and they
generally tend to simulate carcinoma of the prostate gland as well as
carcinoma of the urinary bladder, it is important for every urologist to have
a high index of suspicion for amyloidosis in order not to treat amyloidosis of
the seminal vesicle, ejaculatory duct, vas deferens or epididymis under a mis-
diagnosis of cancer. The ensuing article on amyloidosis of the seminal
vesicle, ejaculatory duct, vas deferens or epididymis is divided into two
parts: (A) Overview and (B) Miscellaneous narrations and discussions on
case reports, case series, and studies related to amyloidosis of the seminal
vesicle, ejaculatory duct, vas deferens amyloidosis and epididymis.

Aim
To provide an update on amyloidosis of seminal vesicle, vas deferens,

ejaculatory duct and epididymis which tend to be diagnosed upon prostate
biopsy and prostatectomy specimens.

Methods

Internet databases were searched including: Google; Google Scholar; Yahoo;
and PUBMED. The search words that were used included: amyloidosis of
seminal vesicle, amyloidosis of vas deferens, amyloidosis of ejaculatory duct
amyloidosis of vas deferens, and amyloidosis of epididymis. Twenty-four
(24) references were identified which were used to write the article which
has been divided into two parts: (A) Overview and (B) Miscellaneous
narrations and discussions on case reports, case series, and studies related to
amyloidosis of the seminal vesicle, ejaculatory duct, vas deferens
amyloidosis and epididymis.

Results
[A] Overview

Definition / general statements [15]

e Primary amyloidosis of the prostate gland, or seminal vesicle or
epididymis or vas deferens is an uncommon disease.

e Primary amyloidosis involves seminal vesicles in about 10% of
radical prostatectomies, usually represents a localized form and
it also involves the epididymis, ejaculatory duct and epididymis
less often.
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e Amyloidosis develops subepithelially spreading to include the
wall of seminal vesicles and ejaculatory ducts; appears to be
related to advanced age [12]

e  Corpora amylacea may stain positive with Congo red. [15]

Essential features

e Amyloid is pale amorphous hyaline, eosinophilic substance that
accumulates and can pressure the adjacent epithelium. [15]

e Amyloid often displays processing cracks. [15]

e  Amyloid is more common in seminal vesicles and vas deferens.

[15]
e Subepithelial and vascular deposits of amyloid tend to be seen.
[15]
Epidemiology

e Amyloidosis is stated to occurs in 2% to 10% of radical
prostatectomy specimens. [10]

e  The incidence of amyloidosis is documented to increase with
age, reaching 21% in men age 75 years and older. [6] [8]

e Vascular amyloid deposits are stated to be present in 2% to 10%
of prostates with nodular hyperplasia or adenocarcinoma. [15]

e Ithas been pointed out that there is a higher incidence of amyloid
deposits in patients with myeloma, primary amyloidosis of
kidney or chronic diseases. [15]

e |t has been iterated that amyloidosis of the seminal vesicles
involves 10% of radical prostatectomy specimens. [15]

Sites

e |t has been pointed out that amyloidosis is more common in
seminal vesicles and vas deferens. [15]

e |t has been iterated that amyloid deposits are more commonly
subepithelial and vascular. [15]

Aetiology

e It has been explained that even though immunohistochemistry
often detects lactoferrin [16] amyloid apparently derives from
semenogelin I, the major secretory product of the seminal
vesicles. [17]

e It has been pointed out that Semenogelin | and Il are mainly
responsible for immediate gel formation of freshly ejaculated
semen, and are degraded by the proteolytic action of prostate
specific antigen/PSA [18]

Pathophysiology

The pathophysiology of amyloidosis has been summated as follows: [15]

e Amyloidosis develops from abnormal folding of proteins that
deposit as fibrils within the extracellular tissue and may
accumulate preventing normal function

e Amyloidosis includes multiple biochemically distinct proteins
but with similar morphologic appearance. [15]

e  Different forms of amyloidosis include: [15]

o Primary systemic amyloidosis (no evidence of
preceding or coexisting disease, paraproteinemia or
plasma cell neoplasia). [15]
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o Amyloidosis tends to be associated with multiple

myeloma. [15]

o Amyloidosis tends to be secondary to coexisting
previous chronic inflammatory or infectious
conditions, haemodialysis. [15]

o Localized form of amyloidosis also exists. [15]

Clinical features

The manifesting features of amyloidosis of the prostate gland, seminal
vesicle, ejaculatory duct and epididymis had been summated as follows: [15]

e Amyloidosis of the prostate gland, seminal vesicle, ejaculatory
duct and epididymis is most commonly asymptomatic. [15]

e Amyloidosis of the prostate gland, seminal vesicle, ejaculatory
duct and epididymis Can simulate prostate or bladder cancer
invasion of seminal vesicles upon MRI scan. [15]

Diagnosis
The diagnosis of amyloidosis has been summated as follows: [15]

e Histology: Histopathology microscopy examination of
specimens of amyloid or amyloidosis demonstrates amorphous
pale eosinophilic material often with cracks from processing.
[15]

e Histochemical stain with Congo red shows green
birefringence on polarized microscopy in the scenario of
amyloidosis. [15]

Radiology description

e |t has been pointed out that radiology-image features of
amyloidosis can simulate the features of prostate gland or
urinary bladder cancer invasion of seminal vesicles on MRI scan.
[15]

Treatment

e |t has been explained that the treatment of amyloidosis of the
prostate gland, seminal vesicle, ejaculatory duct, vas deferens,
and epididymis is based upon the underlying condition. [15]

Gross description

The macroscopy pathology examination features of amyloidosis of the
prostate gland, seminal vesicle, ejaculatory duct and epididymis had been
summated as follows: [15]

e  Amyloidosis or amyloid is usually not visualised grossly. [15]

e When involvement of amyloidosis is massive, the organ can be
enlarged and firm and cut section could demonstrate a waxy
appearance. [15]

Microscopic (histologic) description

The microscopy pathology examination features of amyloidosis of the
prostate gland, seminal vesicle, ejaculatory duct and epididymis had been
summated as follows: [15]

e The macroscopy pathology examination features of amyloidosis
of the prostate gland, seminal vesicle, ejaculatory duct and
epididymis demonstrate: pale amorphous hyaline, eosinophilic
substance that accumulates and can pressure the adjacent
epithelium. [15]
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e  Microscopy examination of amyloidosis specimen of the
prostate, seminal vesicle, ejaculatory duct and epididymis often
displays processing cracks. [15]

e Microscopy examination of amyloidosis specimen of the
prostate, seminal vesicle, ejaculatory duct and epididymis
demonstrate the subepithelial location of the amyloid specimen.
[15].

e The amyloid specimen upon microscopy examination could be
seen as compressing the adjacent epithelium. [15]

Positive stains

The staining features of amyloidosis specimens include the ensuing: [15]

e Trichrome (stains amyloid dusky grey), Congo,
immunohistochemistry for specific amyloid forms

Electron microscopy description

Electron microscopy examination features of amyloidosis specimens had
been summated as follows: [15]

e Electron microscopy examination demonstrates non-branching
amyloid fibrils which measure 7.5 nm to 10 nm [13]

Differential diagnosis

e It has been pointed out that it is important to exclude an
underlying aetiology in including plasma cell neoplasia or an
inflammatory condition. [15]

[B] Miscellanous Narrations and Discussions from Some Case Reports,
Case Series and Studies Related to Amyloidosis of The Seminal Vesicle

Yang et al. [1] made the ensuing iterations:

e Seminal vesicle (SV) amyloidosis is a well-documented
histopathology entity; nevertheless, it is observed infrequently.

e The incidence of SV amyloidosis is on the rise, which is
probably related to the increasing undertaking of prostate
biopsies to investigate patients with raised serum prostate-
specific antigen levels.

Yang et al. [1] reported seven cases of incidental SV amyloidosis over a 3-
year period and considered their relationship to the previously suggested
aetiological factors. Based on their series, they concluded that incidental
localized SV amyloidosis observed in diagnostic prostate biopsies does not
warrant formal investigations for systemic amyloidosis.

Kee et al. [12] investigated the incidence of amyloidosis of seminal vesicles
and ejaculatory system including ejaculatory ducts and vasa deferentia. Kee
et al. [12] reviewed the whole mount sections of 447 radical prostatectomy
specimens removed for prostatic cancer, including 273 cases from the United
States of America and 174 cases from Korea. Kee et al. [12] summated the
results as follows:

e  Out of these, 21 cases (4.7%) had demonstrated amyloidosis
within seminal vesicles, vasa deferentia, and in ejaculatory
ducts.

e Ten of these (3.7%) cases were from the United States and 11
cases (6.3%) from Korea.

e The patients' age had ranged from 51 years to 79 years (mean,
66.1 years).
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e Amyloid deposition was found in 5 patients within the sixth
decade (3.4%), 9 patients in the seventh decade (4.7%), and 7
patients in the eighth decade (9.3%).

e At the seventh decade of life, the Korean patients had shown a
higher incidence (8.3%) than American patients (2.5%), but
other age groups showed no difference.

e All cases demonstrated bilateral involvement of the seminal
vesicles and ejaculatory systems.

e  The deposits of amyloid tended to be nodular and affected the
subepithelial region of seminal vesicles, vasa deferentia, and
ejaculatory ducts.

e  There were no amyloid deposits surrounding blood vessels or
within the prostatic parenchyma.

e Localized amyloidosis of the ejaculatory system involved not
only the seminal vesicles but also the vasa deferentia and the
ejaculatory ducts.

e  The vessels or prostatic stroma were not part of this process.
Kee et al. [12] made the ensuing conclusions:

e  Amyloidosis develops sub-epithelially spreading to include the
wall of these organs and appears to be related to advanced age.

e The incidence of amyloidosis of the ejaculatory system in
Korean patients was higher than in USA patients.

Argon et al. [10] made the ensuing iterations:

e Amyloidosis is a rare disease with various aetiologies with
extracellular amyloid protein depositions.

e By 2012, at least 26 distinctive amyloid forms had been detected
with different clinical importance and treatment.

e  They have characteristic staining features with Congo red.

e Amyloid may be detected in 2% t010% of prostates that have
been removed because of hyperplasia or carcinoma.

e Amyloidosis of seminal vesicles is accepted as senile
amyloidosis and it is not accompanied by systemic amyloidosis
or clinical symptoms.

e This condition is the most common form of localized
amyloidosis.
e They had investigated incidence and histopathology

characteristics of amyloidosis of seminal vesicles within radical
prostatectomy materials of the patients whose prostate
carcinomas were treated surgically.

Argon et al. [10] reported amyloid depositions in seminal vesicles of 207
radical prostatectomy materials of prostates had been removed due to
localized prostate carcinoma. Amyloid depositions were confirmed with
Congo red staining and polarization microscope. Argon et al. [10] summated
the results as follows:

e Amyloidosis of seminal vesicles was detected in 10 (4.8%) of
cases.

e  The mean age of the patients was 66.2 years.

e Amyloid depositions had tended to be nodular and bilateral in
subepithelial region of affected seminal vesicles.
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e Amyloid depositions were not detected within blood vessels
within seminal vesicles or prostate parenchyma.

Argon et al. [10] made the ensuing conclusions:

e Localized amyloidosis of seminal vesicles is not an unusual
finding. amyloidosis of seminal vesicles incidence in Turkish
patients included in this study and histopathologic characteristics
of these patients are not different from the other studies.

e  Systemic AA amyloidosis is the most common form of
amyloidosis in their country.

e To be aware of amyloidosis of seminal vesicles is of
importance in discrimination from the other forms of
amyloidosis.

Coyne and Kealy [8] reported the following:

e  Subepithelial deposits of amyloid were detected within the
seminal vesicles of 13 males from a total of 143 unselected
autopsies (9%).

e  The incidence increased with increasing age.

e The amyloid was classified using histochemistry,
immunohistochemistry and clinical features.

e  Eight cases were categorized as senile vesicle amyloid, two
as systemic AA amyloid with secondary involvement of the
seminal vesicle, and three as mixed amyloidosis.

e  The morphology appearances of the different categories of
seminal vesicle amyloidosis were similar but a different
distribution was common.

Coyne and Kealy [8] concluded that:

e  The staining characteristics of senile vesicle amyloid had
indicated that this is a different amyloid protein, perhaps
locally derived within the seminal vesicle.

Pitkanen et al. [6] reported the ensuing findings in their study:

e  Amyloid deposits were found sub-epithelially within the seminal
vesicles of 34 of 209 consecutively men they had studied.

e  The incidence had increased with age and was found in 21% of
men over 75 years.

e  This senile seminal vesicle amyloidosis (SSVA) was a localized
disorder, and the amyloid substance had unique histochemical
and immunochemical properties not shared with any other
amyloid described until 1983.

Harvey and Tétu [16] stated localised seminal vesicle amyloidosis, is
relatively infrequent. Harvey and Tétu [16] reported 9 additional cases.
Harvey and Tétu [16] retrospectively retrieved the 9 cases from 803 radical
prostatectomies which were undertaken between 1995 and 2000 for prostatic
adenocarcinoma. In each case, the type of amyloidosis was characterised by
immunohistochemistry staining features. Information regarding a possible
concurrent disease or prior hormone therapy had been obtained. Harvey and
Tétu [16] summated the results of their study as follows:

e  The prevalence of amyloidosis of seminal vesicles was lower in
their study (1.1%) than in unselected autopsy cases.

e The prevalence of amyloidosis in patients exposed to prior
hormone therapy (LHRH agonist and anti-androgen) was 2%
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while it reached only 0.9% in those who received no hormone

therapy (p>0.3).

e  None of the patients had systemic amyloidosis and all cases were
of non-A-A type.

e Lactoferrin, a glycoprotein produced by normal seminal
vesicles, was detected in more than a half of them (5/9).

Harvey and Tétu [16] made the ensuing conclusions:

e No association was found between the occurrence of seminal
vesicle amyloidosis and occurrence of a prostatic
adenocarcinoma, concomitant systemic disease or exposure to
prior hormone therapy.

e Seminal vesicle amyloidosis is a localised condition without
systemic involvement and amyloid deposition is composed
mostly of lactoferrin.

Linke et al. [17] made the ensuing iterations:

e Senile seminal vesicle amyloid (SSVA), one of the most
common forms of localized amyloidosis, is associated with the
male aging process.

e Even though it had been postulated that the amyloidogenic
component originated from exocrine cells and that, upon the
basis of immunohistochemistry, that the amyloid was composed
of lactoferrin, the nature of SSVA was never established
definitively.

In order to address this issue, Linke et al. [17] used their microanalytic
techniques to characterize the structure of the congophilic green birefringent
protein extracted from 5 such amyloid-containing specimens. Linke et al.
[17] summated the results as follows:

e  Mass spectrometric analysis had shown that in all cases, the
fibrils were composed mainly of polypeptide fragments identical
in sequence to the N-terminal portion of the major secretory
product of seminal vesicles, namely semenogelin I (Sgl).

e  Even though lactoferrin was detected in 3 instances, the trace
amount and seemingly intact form of this molecule indicated that
it was not the amyloidogenic molecule.

e The Sgl nature of the amyloid was confirmed through
demonstration that the deposits were immunostained specifically
with Sgl-reactive antibodies.

Linke et al. [17] concluded that:

e  The results of their research had provided unequivocal evidence
that SSVA is derived from Sgl, and they had provisionally
designated this form of amyloidosis as ASgl.

Bjartell et al. [18] made the ensuing iterations:

e Semenogelin I and Il (Sgl, Sgll) are two separate gene products
of chromosome 20 with extensive (80%) identity in primary
structure.

e They are mainly responsible for immediate gel formation of
freshly ejaculated semen.

e Degradation of Sgl and Sgll is due to the proteolytic action of
prostate-specific antigen (PSA); it results within 5-15 minutes in
liquefaction of semen and release of progressively motile
spermatozoa.
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e By means of cDNA cloning and Northern blots, Sgl and Sgll
transcripts had previously been demonstrated to be abundant in
human seminal vesicles, but Sgll alone is suggested to be
expressed at low levels in the epididymis.

In order to characterize the expression and tissue distribution of Sgl and Sgll
in greater detail, Bjartell et al. [18] produced monoclonal immunoglobulin
Gs (IgGs for immunocytochemistry (ICC) and specific [35S]-, digoxigenin-
, or alkaline phosphatase-labeled 30-mer antisense probes to Sgl and Sgll for
in situ hybridization (ISH). Bjartell et al. [18] summated the results as
follows:

e Immunocytochemical staining for both Sgl and Sgll, and
ISH detection of both Sgl and Sgll transcripts, were
demonstrated in the cytoplasm of seminal vesicle
epithelium. ISH showed Sgll alone to be expressed in the
epithelium of the epididymal cauda.

e Neither ICC nor ISH yielded any evidence of Sgl or Sgll
expression in caput or corpus epithelium or in any stromal
cells of the epididymis. Consistent with their previous
findings using polyclonal IgG, monoclonal anti-Sgll Sgll
lgGs identified epitopes on the posterior head, midpiece,
and tail of ejaculated spermatozoa.

e Spermatozoa in the epididymal cauda were also
immunoreactive, but those within the caput or corpus
region of the epididymis as well as those in the testis were
negative.

e As demonstrated by ICC, neither Sgl nor Sgll were
expressed within the testis, the prostate, the female genital
tract, or other normal human tissue specimens.

Bjartell et al. [18] made the ensuing conclusions:

e Even though the significance of Sg attachment to
epididymal and ejaculated spermatozoa had remained to be
established, monoclonal anti-Sg IgG might prove useful in
establishing the origin of seminal vesicle tissue components
in prostate core biopsies or other biopsy specimens.

Seidman et al. [13] reported localized amyloidosis of the seminal vesicles
(ASV) as an incidental finding in surgical specimens from three elderly men.
In two cases, the amyloid deposits were bilateral, subepithelial, and clinically
inapparent, features similar to other cases in the literature. In one case, the
diagnosis was made based upon a trans-rectal prostatic needle biopsy which
included a small portion of seminal vesicle; and to their knowledge, this had
not been previously reported. Electron microscopy in one case had shown
non-branching fibrils characteristic of amyloid, and pretreatment of tissue
sections using the permanganate method in two cases showed almost
complete ablation of congophilia. Seidman et al. [13] concluded that:

e Evidence had indicated that ASV is a permanganate-
sensitive, non-AA (amyloid, protein A) type of amyloid
that may be different from all other types of amyloids
previously characterized.

Caballero Martinez et al. [19] undertook a clinical and pathological study of
eight cases of localized amyloidosis of the seminal vesicles with a review of
the literature. Caballero Martinez et al. [19] undertook an
immunohistochemical and histochemical study in surgical specimens of the
eight patients. Caballero Martinez et al. [19] summated the results as follows:

e  Two of the eight cases studied for amyloidosis in seminal
vesicles, were obtained from radical prostatectomy
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specimens and the patients had prior androgen deprivation
therapy for two months.

e  Four cases were obtained from radical cystoprostatectomy
specimens because of urothelial carcinoma and the last two
cases were diagnosed by transrectal prostatic needle biopsy
which including a portion of seminal vesicle.

e Amyloidosis of seminal the vesicle was permanganate-
sensitive; A-Amyloid, laminin, amyloid P protein and
collagen 1V negative.

Caballero Martinez et al. [19] made the ensuing conclusions:

e Localized amyloidosis of the seminal vesicle is not an
unusual finding.

e The incidence of localised amyloidosis of the seminal
vesicle increases with age.

e The histochemical and immunohistochemical features of
amyloidosis of the seminal vesicle are different from other
amyloid deposits.

Singh et al. [20] made the ensuing iterations:

e  Primary amyloidosis of lower urinary tract is an uncommon
entity and it is usually localized to a single site.

e lts clinical features, and cystoscopy and radiology-image
findings are indistinguishable from neoplastic or
inflammatory lesions.

Singh et al. [20] reported an unusual case of amyloidosis involving multiple
sites (prostatic stroma, trigone and lower ureters) in the lower urinary tract.
MRI scan findings of bladder amyloid, which could be used to suspect this
condition, were also described.

Jun et al. [21] reported localized amyloidosis involving seminal vesicles and
vasa deferentia, which was found in two patients with prostatic
adenocarcinoma. A 60-yr-old (Case 1) and a 59-yr-old (Case 2) man
presented to their hospital with elevation of serum prostate-specific antigen
(PSA) and biopsy proven carcinoma, respectively. MRI scan had
demonstrated multiple irregular foci of low signal intensity within the
prostates as well as within both seminal vesicles and vasa deferentia on T2-
weighted imaging, indicating prostatic carcinoma with extension to both
seminal vesicles and vasa deferentia in both cases. Under the clinical
diagnosis of stage 11 prostatic adenocarcinoma, a radical prostatectomy was
undertaken in both patients. Microscopy pathology examination of the
specimens demonstrated Gleason score 7 adenocarcinoma in both patients.
In addition, isolated amyloidosis of both seminal vesicles and vasa deferentia
was found without carcinoma involvement. Jun et al. [21] made the ensuing
discussions:

e Localized amyloidosis in the seminal vesicles, which is regarded
as senile process, had been occasionally reported in the autopsy
and in the surgical specimens.

e Amyloid deposition within the vas deferens had also been
reported in the literature; nevertheless, the deposition simulating
extension of carcinoma had not been reported.

e In their report, two cases of isolated amyloidosis of the seminal
vesicles and vasa deferentia were described with electron
microscopy study and literature review.

Lawrentschuk et al. [3] made the ensuing iterations:

e  Trans-rectal ultrasound-guided biopsy of the prostate is an
integral step in the investigation of patients at risk of prostate
adenocarcinoma.
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e With an increasing number of biopsies being undertaken,
uncommon forms of prostatic pathology would be identified
more frequently.

e  Amyloidosis of the prostate and/or the seminal vesicles might be
noted upon transrectal ultrasound-guided biopsy of the prostate
and the implications of this histological diagnosis should be
understood.

Lawrentschuk et al. [3] reported their experience of two such cases of
amyloidosis.

Maroun et al. [22] made the ensuing iterations:

e The finding of amyloid deposits within the seminal vesicles had
been known for many years.

e  The deposits are usually localized and asymptomatic.

e Over recent years seminal vesicle amyloidosis had been reported
to simulate prostate and bladder cancer invasion upon MRI scan.

Maroun et al. [22] stated that they therefore felt that knowledge of the entity
is important and hence they had reported a typical case confirming the
previous findings that amyloidosis of the seminal vesicles is a unique form
of amyloidosis, a relatively common incidental finding and one that might
be related to prostate cancer.

Rath-Wolfson et al. [23] made the ensuing iterations:
e  Senile Seminal Vesicle Amyloidosis (SSVA) increases with age.

e Involvement of the whole seminal tract, for example, the seminal
vesicles, ejaculatory and deferent ducts was first reported by
them in the International Symposium on Amyloidosis 1998.

e  Since then, they had encountered four more cases of SSVA.

e In all these cases the ejaculatory and deferent ducts were also
involved by amyloid.

e The amyloid was located mostly sub-epithelially, stained
positively with Congo red, gave green birefringence under
polarized light and was permanganate sensitive, slightly positive
for lactoferrin immunostaining and negative for all known
amyloid types.

e Over recent years the amyloid was found to be derived from
Semenogelin I, a major constituent of the seminal fluid which is
present in the epithelial cells of the seminal vesicle and vas
deference.

e  This would explain the deposition of amyloid not only within the
seminal vesicles but also within the deferent an ejaculatory-
ducts, which transport the seminal fluid.

e Inareview of the literature, they had found three more articles
on SSVA in which the amyloid was not limited to the seminal
vesicles alone.

e  They had proposed to designate this type of amyloid as “Senile
seminal Tract Amyloidosis” (SSTA) instead of “Senile
Seminal Vesicle Amyloidosis (SSVA)”.

Diaz-Florez et al. [9] stated that after observing two cases (Cases 1 and 2) of
pseudo-tumoral epididymal amyloidosis, epididymides (n: 120) were
examined for the presence of pathological amyloid deposits and for amyloid
detection. A new case (Case 3) of subclinical amyloidosis was obtained in
their review. All patients were Caucasian, and the relevant findings of the
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cases had been illustrated in Table 1. Evidence of systemic amyloidosis,
paraproteinemia, or underlying plasma cell dyscrasia was not identified.
Finally, the amyloids tested in epididymal amyloidosis were also checked in

Copy rights@ Anthony Kodzo-Grey Venyo,
seven normal epididymides. The study was undertaken in accordance with

the code of ethics of the World Medical Association.

Case | Age Presentation Larger diameter | Contralateral Operation Follow-up | IHC
(years) | and  resulting | (cm) epididymal (months) Primary
diagnosis exploration antibodies used
1 77 Nodule in the left | 1.4 Thickened Nodule removal | 48 Light chain A
epididymis (Free of | Dako [D: 1:50]
Result: disease) Light chain «
Epididymal Dako [D: 1:50]
amyloidosis Transthyretin
Dako [D: 1:600]
2 72 Nodule in the | 1.6 NED Nodule removal | 9 Amyloid P
right epididymis (Free of | Abcam [D: 1:50]
Result: disease) Amyloid A
Epididymal Dako [D: 1:50]
amyloidosis CK AE1 AE3
Dako [D: 1:100]
3 67 Left scrotal | 0.7 NA Radical NA EMA
swelling for | (size refers only to Orchiectomy Dako [D: 1:100]
4 years. Physical | epididymal CD68
examination:  a | amyloidosis) Dako [D: 1:100]
firm, non- CD34
reducible mass. Dako [D: 1:50]
Result: Para- aSMA
testicular Dako [D: 1:50]
liposarcoma and
Epididymal
amyloidosis
without  tumour
involvement

Table 1: Characteristics of reported cases and antibodies used for immunohistochemistry

From: Localised amyloidosis of the epididymis: a previously unreported phenomenon

IHC Immunohistochemistry, NED No  evidence of  disease, NA Not
available, CK Cytokeratin, EMA Epithelial membrane antigen

Reproduced from [9] under the Creative Commons Attribution License.
They summated the results as follows:

General characteristics of epididymal amyloidosis

In cases 1 and 2 of epididymal amyloidosis, the surgically removed nodules
were noted to be firm, yellowish grey in colour, and 1.4 and 1.6 cm in size,
respectively. Case 3 which was obtained pursuant to the microscopic review
of 120 epididymides, demonstrated a larger diameter of 0.7 cm (see Table 1).

Auctores Publishing LLC — Volume 13(1)-273 www.auctoresonline.org
ISSN: 2693-4779

In H&E-stained sections, amorphous hyaline eosinophilic deposits were
identified (see figure 1a). The deposits demonstrated Congo red positivity
(see figure 1b), with yellow-green birefringence under polarized light (see
figure 1c), and irregular PAS positivity. Immunohistochemical expression of
transthyretin (see figure 2a), light chains kappa (see figure 2b) and lambda
(see figure 2¢), and amyloid P (see figure 2d) was identified. Pan cytokeratin
(CK) AE1 AE3 also demonstrated irregular positivity in the amyloid deposits
(see figure 2e). There was no immunoreactivity for amyloid A, and no
amyloid deposits were identified within blood vessel walls. Spermatozoa
were absent.
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Figure 1

Amyloid deposits in the epididymes. a Eosinophilic amyloid deposits are  under polarized light. a corresponds to case 1, and b and ¢ to case 2. a and b:
observed in an H&E-stained section. Insert: a zone of deposits in the  x10 (insert in A: x20). ¢: x120. Reproduced from [9] under the Creative
epididymal lumen. b Congo red positivity. ¢ Yellow-green birefringence ~ Commons Attribution License.
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Figure 2
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Immunohistochemical expression and distribution of amyloid deposits (a, b,
¢, d, and e), and characteristics of free bodies and macrophages in other
regions of the epididymal lumen (f to k). Expression in the amyloid deposits
of transthyretin (a), light chain kappa (b) and lambda (c), amyloid P (d) and
pan CK AE1 AES3 (e) is observed. Note the presence of epithelium-lined
(arrows) (intraluminal) and non-epithelium-lined (interstitial) amyloid
deposits. In C, the intraluminal and interstitial deposits are organized in a
similar convoluted path to that of the epididymal tubule. In E, residual pan
CK AE1 AE3+ epithelial cell bands persist in the periphery of the interstitial
deposits. In other regions of the epididymal lumen, free amyloid bodies in
the lumen associated with vesicles, particles and filaments are present
(f to h). Note Congo red positivity (f) with yellow-green birefringence (g)
and immunohistochemical expression of amyloid P (h). Intraluminal CD68
positive macrophages (i) showing PAS positive intracytoplasmic granules
(i), which express amyloid P (k), are also observed. a, b, d and e correspond
to case 2. ¢ and f to k correspond to case 3. a, b, d and e: x120, ¢: x10, f, g,
I and j: x320, hand k: x480. Reproduced from [9] under the Creative
Commons Attribution License.

Distribution of amyloid deposits

Amyloid deposits were identified within the lumen of the convoluted
epididymal tubule and in several lumps in the interstitium (see figures la
and 2a to ¢, demonstrating similar immunohistochemical expression in both
locations. On occasion, many separate aggregates of amyloid deposits were
found to be organized in a similar convoluted path to that of the epididymis
(see figure 2c).

The distribution and quantity of intratubular amyloid bodies had varied

Copy rights@ Anthony Kodzo-Grey Venyo,
within the lumen of some tubular sections of the epididymis, but many within
others, where they were densely grouped, obliterating and distending the
epididymal lumen (figures 1a and 2a to c). The free bodies within the lumen
demonstrated Congo red positivity (see figures 2f), with
immunofluorescence under polarized light (see figure 2g) and amyloid P
expression (see figure 2h), and were associated with other materials,
including vesicles, particles, filaments and small dense bodies. Intraluminal
CD68+ macrophages (see figure 2i) were also identified with
intracytoplasmic PAS+ granules (see figure 2j), which expressed
transthyretin and amyloid P (see figure 2k, corresponding to amyloid P). The
interstitial amyloid deposits formed aggregates, ranging from small to large
interstitial masses (see figures 1a, b and 2a to c).

Relationship between intratubular and interstitial amyloid deposits

Frequently, the luminal and interstitial deposits were noted to be in
continuity and they were therefore partially lined by epithelium (see figure
3a), which demonstrated pan CK AE1 AE3 and epithelial membrane antigen
(EMA) expression. Residual epithelial bands were even identified upon the
surface of larger interstitial deposits (see figure 2e). The intratubular and
interstitial zones in these confluent deposits were not only differentiated by
the presence or absence of epithelial coating; but, also by the existence of
other components within the deposits. A reticulin network, and CD34+
and/or aSMA+ stromal cells were identified in interstitial but not within
luminal zones of the deposits (see figure 3b, corresponding to the reticulin
network). Moreover, epithelial folds with degenerative phenomena
surrounded occasionally portions of intraluminal amyloid deposits, which
were partially incorporated in the interstitium (see figures 3c to e).
- — -t

Figure 3

Auctores Publishing LLC — Volume 13(1)-273 www.auctoresonline.org
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Relationship between intratubular and interstitial amyloid deposits (a to d),
and detection of amyloids in normal epididymis (e to g). a: Epithelium-lined
(arrow) (intraluminal) and non-epithelium-lined (interstitial) zones of an
amyloid deposit are observed in continuity. b: A reticulin network in the
interstitial zone but not in the luminal zone of the amyloid deposit is
observed. ¢ to e: Epithelial folds with degenerative phenomena are observed
surrounding small portions of intraluminal amyloid deposits, which are
partially incorporated in the interstitium. In normal epididymis, expression
of transthyretin (f) and amyloid P (g) is observed in the apical surface of the
epididymal epithelium. Strong expression of amyloid P is also shown in
spermatozoa (g and h). a: transthyretin immunostaining. c and d: H&E
staining. e: pan CK AE1 AE-immunostaining. a, b, e and f: x120; c and d:
x320; g and h: x340. Reproduced from [9] under the Creative Commons
Attribution License.

Detection of amyloids (with tested expression in epididymal amyloidosis)
in normal epididymides

Within the epididymides surgically obtained from neighbouring pathological
processes, transthyretin (see figure 3f) and amyloid P (see figure 3g) were
expressed in the apical surface of the epithelium. Amyloid P also
demonstrated strong expression within spermatozoa (see figures 3g and h).
Occasional macrophages with PAS and amyloid P positive bodies were
demonstrated.

Diaz-Florez et al. [9] made the ensuing discussions and conclusion:

e They had reported three cases of localized amyloidosis in the
epididymis, two clinically detected as a nodular mass and the
other obtained together with a neighbouring pathologic process
(para-testicular liposarcoma).

e  Even though localized amyloidosis had been described in many
locations of the male reproductive system, which contribute to
the transport, maturation and/or required fluid medium of
spermatozoa, [1] [6] [7] [8] [9] [10] [11] [12] [13] [14] to the
best of their knowledge, this was the first description of localized
epididymal amyloidosis.

e Awareness of the existence of epididymal amyloidosis and of its
manifestation as small nodules within the epididymis, as well as
knowledge of its histopathology, is of interest in clinical and
pathological differential diagnoses, including tumours.

Nemov et al. [24] investigated if localized amyloidosis of the seminal tract
(LAST) is associated with subsequent development of systemic amyloidosis.
They stated that previous reports had recorded no systemic amyloidosis at
the time of LAST diagnosis. Nevertheless, no follow-up studies exist to
confirm that LAST is not a risk factor for subsequent development of
systemic amyloidosis. Nemov et al. [24] reported their study cohort, which
included patients whose prostate biopsy (PB) or radical prostatectomy (RP)
specimen demonstrated LAST between 2014-2021. Clinical variables
including age, race/ethnicity, prostate specific antigen (PSA), and prostate
weight of they were analysed by Nemov et al. [24] Nemov et al. [26] assessed
the patients for clinical and laboratory evidence of systemic amyloidosis and
lymphoproliferative conditions during the follow-up period. Nemov et al.
[24] summated the results as follows:

e  Thirty-six men (26 RPs, 9 PBs, and 1 cystoprostatectomy) had
LAST.

e Their study cohort included 18 white Hispanic, 9 white non-
Hispanic, 7 black, and 1 Asian men.

e  The median age was 67-years, mean PSA was 9.8 ng/mL.

Auctores Publishing LLC — Volume 13(1)-273 www.auctoresonline.org
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e  Over a median follow-up period of 20 months (mean, 30) in 27
men, none had developed systemic amyloidosis.

e  Frequency of LAST in RP specimens was 1.2% (26/2,135) and
corelated with age (67 vs 63 years, P-value =.004).

e  Race/ethnicity, PSA, and prostate weight were found not to be
associated with the incidence of LAST.

Nemov et al. [24] made the ensuing conclusions:
e  LAST is not a harbinger of systemic disease.

e The incidence of LAST in a contemporary RP cohort is
significantly lower than in previously published studies.

o  Whilst patient age positively corelates with LAST, PSA and
prostate weight are not associated with the condition.

e  There is no difference in the frequency of LAST between white
Hispanic, white non-Hispanic, and black men.

Conclusions

e  Cases of amyloidosis of the seminal vesicle, prostate gland and
ejaculatory ducts, seminal vesicle and vas deferens are being
reported sporadically and therefore all clinicians need to be
aware of this.

e Seminal vesicle (SV) amyloidosis is a well-documented
histological entity, but it is observed infrequently.

e  Theincidence of amyloidosis of the seminal vesicle is rising and
that has been explained to be probably related to the increasing
use of prostate biopsies to investigate patients with elevated
serum prostate-specific antigen levels.

e There are no specific diagnostic symptoms associated with
primary amyloidosis of the prostate gland, seminal vesicles or
ejaculatory ducts, vas deferens and epididymis which are
diagnostic of amyloidosis.

e  Treatment of amyloidosis is based upon the treatment of the
underlying associated pathology in that if there is an associated
primary carcinoma of the prostate gland then the treatment
would be based upon the pathology grade, and stage of the
prostate cancer.

Conflict Of Interest: NIL
Acknowledgements
Acknowledgements to:

e Diagnostic Pathology, BMC, Part of Springer Nature: For
granting copyright permission for the reproduction of figures
and contents of their Journal article under the Creative Commons
Attribution License under the ensuing copyright iterations:
Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons license, and
indicate if changes were made. The Creative Commons Public
Domain Dedication waiver.
(http://creativecommons.org/publicdomain/zero/1.0/) applies to
the data made available in this article, unless otherwise stated.

Page 10 of 12


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Clinical Research and Clinical Trials
References

1.

10.

11.

12.

Yang Z, Laird A, Monaghan A, Seywright M, Ahmad |, Leung
HY. (2013). Incidental seminal vesicle amyloidosis observed in
diagnostic prostate biopsies--are routine investigations for
systemic amyloidosis warranted? Asian J Androl. ;15(1):149-
151.

Heidenreich A, Aus G, Bolla M, Joniau S, Matveev VB, Schmid
HP, Zattoni F; (2008). European Association of Urology. EAU
guidelines on prostate cancer. Eur Urol. Jan;53(1):68-80.
Lawrentschuk N, Pan D, Stillwell R, Bolton DM. (2004).
Implications of amyloidosis on prostatic biopsy. Int J
Urol.;11(10):925-927.

Merrick GS, Taubenslag W, Andreini H, Brammer S, Butler
WM, Adamovich E, Allen Z, Anderson R, Wallner KE. (2008).
The morbidity of transperineal template-guided prostate
mapping biopsy. BJU Int.;101(12):1524-1529.

Taira AV, Merrick GS, Galbreath RW, Andreini H, Taubenslag
W, Curtis R, Butler WM, Adamovich E, Wallner KE. (2010).
Performance of transperineal template-guided mapping biopsy
in detecting prostate cancer in the initial and repeat biopsy
setting. Prostate Cancer Prostatic Dis.;13(1):71-77.

Pitkanen P, Westermark P, Cornwell GG 3rd, Murdoch W.
Amyloid of the seminal vesicles. (1983). A distinctive and
common localized form of senile amyloidosis. Am J
Pathol.;110(1):64-69.

Furuya S, Masumori N, Furuya R, Tsukamoto T, Isomura H,
Tamakawa M. (2005). Characterization of localized seminal
vesicle amyloidosis causing hemospermia: an analysis using
immunohistochemistry and magnetic resonance imaging. J
Urol.;173(4):1273-1277.

Coyne JD, Kealy WF. (1993). Seminal vesicle amyloidosis:
morphological, histochemical and immunohistochemical
observations. Histopathology.;22(2):173-176.

Diaz-Flores, L., Gutiérrez, R., Garcia, M D P. Gayoso M J,
Carrasco J L, (2017). Diaz-Flores Jr L, Alvarez-Alguelles
H. Localized amyloidosis of the epididymis: a previously
unreported phenomenon. Diagn Pathol ; 12, 58.

Argon A, Simsir A, Sarsik B, Tuna B, Yoriikkoglu K, Niflioglu
GG, Sen S. (2012). Amyloidosis of seminal vesicles; incidence
and pathologic characteristics. Turk Patoloji Derg.;28(1):44-48
Jun SY, Kim KR, Cho KS, Ro JY. (2003). Localized
amyloidosis of seminal vesicle and vas deferens: report of two
cases. J Korean Med Sci. Jun;18(3):447-451.

Kee KH, Lee MJ, Shen SS, Suh JH, Lee OJ, Cho HY, Ayala AG,
Ro JY. (2008). Amyloidosis of seminal vesicles ejaculatory
ducts: a histologic analysis of 21 cases among 447 prostatectomy
specimens. Ann Diagn Pathol.; 12:235.

Auctores Publishing LLC — Volume 13(1)-273 www.auctoresonline.org
ISSN: 2693-4779

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Copy rights@ Anthony Kodzo-Grey Venyo,
Seidman JD, Shmookler BM, Connolly B, Lack EE. (1989).
Localized amyloidosis of seminal vesicles: report of three cases
in surgically obtained material. Mod Pathol.;2(6):671-675.
Stiess K, Moch H, Epper R, Koller A, Durmiller U, Mihatsch
MJ.  (1998). Heterogenitit des Samenblasenamyloids.
Immunhistochemischer Nachweis von Lactoferrin und Amyloid
vom Prédalbumin-Transthyretin-Typ [Heterogeneity of seminal
vesicle amyloid. Immunohistochemical detection of lactoferrin
and amyloid of the prealbumin-transthyretin  type].
Pathologe.;19(2):115-119.
Matoso A. Amyloid. PathologyOutlines.com
Harvey I, Tétu B. (2004). L'amyloidose des vésicules séminales,
une condition localisée sans répercussion systémique
[Amyloidosis of the seminal vesicles: a local condition with no
systemic impact]. Ann Pathol.;24(3):236-240.
Linke RP, Joswig R, Murphy CL, Wang S, Zhou H, Gross U,
Rocken C, Westermark P, Weiss DT, Solomon A. (2005). Senile
seminal vesicle amyloid is derived from semenogelin I. J Lab
Clin Med. 145(4):187-193.
Bjartell A, Malm J, Moller C, Gunnarsson M, Lundwall A, H
Lilja. (1996). Distribution and tissue expression of semenogelin
I and Il in man as demonstrated by in situ hybridization and
immunocytochemistry. J Androl.;17(1):17-26.
Caballero Martinez MC, Gémez Dorronsoro ML, Cuesta Alcala
JA, Amat Villegas |, Beloqui Pérez R, Martinez Pefiuela JM,
Monzon Mufoz FJ. (2003). Amiloidosis localizada en vesiculas
seminales: revision clinico-patolégica de 8 casos diagnosticados
en material quirdrgico [Amyloidosis localized in the seminal
vesicles: clinico-pathological review of 8 cases diagnosed in
surgical specimens]. Arch Esp Urol.;56(4):431-434.
Singh SK, Wadhwa P, Nada R, Mohan VC, Singh P, Jha V.
(2005). Localized primary amyloidosis of the prostate, bladder
and ureters. Int Urol Nephrol.;37(3):495-497.
Jun SY, Kim KR, Cho KS, Ro JY. (2003). Localized
amyloidosis of seminal vesicle and vas deferens: report of two
cases. J Korean Med Sci.;18(3):447-451.
Maroun L, Jakobsen H, Kromann-Andersen B, Horn T. (2003).
Amyloidosis of the seminal vesicle--a case report and review of
the literature. Scand J Urol Nephrol. 2003;37(6):519-521.
Rath-Wolfson, L., Bubis, G., Shtrasburg, S. Shvero A, Koren
R.(2017). Seminal Tract Amyloidosis:  Synchronous
Amyloidosis of the Seminal Vesicles, Deferent Ducts and
Ejaculatory Ducts. Pathol. Oncol. Res.; 23, 811-814.
Nemov I, Hougen HY, lakymenko OA, Jorda M, Gonzalgo ML,
Kryvenko ON. (2022). Localized Amyloidosis of the Seminal
Tract is not Associated with Subsequent Development of
Systemic Amyloidosis. Urology. Jun; 164:46-49.

Page 11 of 12


https://pmc.ncbi.nlm.nih.gov/articles/PMC3739116/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3739116/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3739116/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3739116/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3739116/
https://www.sciencedirect.com/science/article/pii/S0302283807011451
https://www.sciencedirect.com/science/article/pii/S0302283807011451
https://www.sciencedirect.com/science/article/pii/S0302283807011451
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1442-2042.2004.00921.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1442-2042.2004.00921.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1442-2042.2004.00921.x
https://bjui-journals.onlinelibrary.wiley.com/doi/abs/10.1111/j.1464-410X.2008.07542.x
https://bjui-journals.onlinelibrary.wiley.com/doi/abs/10.1111/j.1464-410X.2008.07542.x
https://bjui-journals.onlinelibrary.wiley.com/doi/abs/10.1111/j.1464-410X.2008.07542.x
https://bjui-journals.onlinelibrary.wiley.com/doi/abs/10.1111/j.1464-410X.2008.07542.x
https://www.nature.com/articles/pcan200942
https://www.nature.com/articles/pcan200942
https://www.nature.com/articles/pcan200942
https://www.nature.com/articles/pcan200942
https://www.nature.com/articles/pcan200942
https://pmc.ncbi.nlm.nih.gov/articles/PMC1916130/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1916130/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1916130/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1916130/
https://www.auajournals.org/doi/abs/10.1097/01.ju.0000152291.44802.9f
https://www.auajournals.org/doi/abs/10.1097/01.ju.0000152291.44802.9f
https://www.auajournals.org/doi/abs/10.1097/01.ju.0000152291.44802.9f
https://www.auajournals.org/doi/abs/10.1097/01.ju.0000152291.44802.9f
https://www.auajournals.org/doi/abs/10.1097/01.ju.0000152291.44802.9f
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2559.1993.tb00098.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2559.1993.tb00098.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2559.1993.tb00098.x
https://link.springer.com/article/10.1186/s13000-017-0646-z
https://link.springer.com/article/10.1186/s13000-017-0646-z
https://link.springer.com/article/10.1186/s13000-017-0646-z
https://link.springer.com/article/10.1186/s13000-017-0646-z
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Argon+A%2C+S%C4%B1m%C5%9F%C4%B1r+A%2C+Sarsik+B%2C+Tuna+B%2C+Y%C3%B6r%C3%BCko%C4%9Flu+K%2C+N%C4%B1fl%C4%B1o%C4%9Flu+GG%2C+Sen+S.+%282012%29.+Amyloidosis+of+seminal+vesicles%3B+incidence+and+pathologic+characteristics.+Turk+Patoloji+Derg.%3B28%281%29%3A44-48+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Argon+A%2C+S%C4%B1m%C5%9F%C4%B1r+A%2C+Sarsik+B%2C+Tuna+B%2C+Y%C3%B6r%C3%BCko%C4%9Flu+K%2C+N%C4%B1fl%C4%B1o%C4%9Flu+GG%2C+Sen+S.+%282012%29.+Amyloidosis+of+seminal+vesicles%3B+incidence+and+pathologic+characteristics.+Turk+Patoloji+Derg.%3B28%281%29%3A44-48+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Argon+A%2C+S%C4%B1m%C5%9F%C4%B1r+A%2C+Sarsik+B%2C+Tuna+B%2C+Y%C3%B6r%C3%BCko%C4%9Flu+K%2C+N%C4%B1fl%C4%B1o%C4%9Flu+GG%2C+Sen+S.+%282012%29.+Amyloidosis+of+seminal+vesicles%3B+incidence+and+pathologic+characteristics.+Turk+Patoloji+Derg.%3B28%281%29%3A44-48+&btnG=
https://synapse.koreamed.org/pdf/10.3346/jkms.2003.18.3.447
https://synapse.koreamed.org/pdf/10.3346/jkms.2003.18.3.447
https://synapse.koreamed.org/pdf/10.3346/jkms.2003.18.3.447
https://www.sciencedirect.com/science/article/pii/S1092913407001803
https://www.sciencedirect.com/science/article/pii/S1092913407001803
https://www.sciencedirect.com/science/article/pii/S1092913407001803
https://www.sciencedirect.com/science/article/pii/S1092913407001803
https://europepmc.org/article/med/2587572
https://europepmc.org/article/med/2587572
https://europepmc.org/article/med/2587572
https://europepmc.org/article/med/9556795
https://europepmc.org/article/med/9556795
https://europepmc.org/article/med/9556795
https://europepmc.org/article/med/9556795
https://europepmc.org/article/med/9556795
https://europepmc.org/article/med/9556795
https://europepmc.org/article/med/9556795
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Matoso+A.+Amyloid.+PathologyOutlines.com+&btnG=
https://europepmc.org/article/med/15480258
https://europepmc.org/article/med/15480258
https://europepmc.org/article/med/15480258
https://europepmc.org/article/med/15480258
https://www.sciencedirect.com/science/article/pii/S0022214305000302
https://www.sciencedirect.com/science/article/pii/S0022214305000302
https://www.sciencedirect.com/science/article/pii/S0022214305000302
https://www.sciencedirect.com/science/article/pii/S0022214305000302
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.1939-4640.1996.tb00582.x
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.1939-4640.1996.tb00582.x
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.1939-4640.1996.tb00582.x
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.1939-4640.1996.tb00582.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Caballero+Mart%C3%ADnez+MC%2C+G%C3%B3mez+Dorronsoro+ML%2C+Cuesta+Alcal%C3%A1+JA%2C+Amat+Villegas+I%2C+Beloqui+P%C3%A9rez+R%2C+Mart%C3%ADnez+Pe%C3%B1uela+JM%2C+Monz%C3%B3n+Mu%C3%B1oz+FJ.+%282003%29.+Amiloidosis+localizada+en+ves%C3%ADculas+seminales%3A+revisi%C3%B3n+cl%C3%ADnico-patol%C3%B3gica+de+8+casos+diagnosticados+en+material+quir%C3%BArgico+%5BAmyloidosis+localized+in+the+seminal+vesicles%3A+clinico-pathological+review+of+8+cases+diagnosed+in+surgical+specimens%5D.+Arch+Esp+Urol.%3B56%284%29%3A431-434.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Caballero+Mart%C3%ADnez+MC%2C+G%C3%B3mez+Dorronsoro+ML%2C+Cuesta+Alcal%C3%A1+JA%2C+Amat+Villegas+I%2C+Beloqui+P%C3%A9rez+R%2C+Mart%C3%ADnez+Pe%C3%B1uela+JM%2C+Monz%C3%B3n+Mu%C3%B1oz+FJ.+%282003%29.+Amiloidosis+localizada+en+ves%C3%ADculas+seminales%3A+revisi%C3%B3n+cl%C3%ADnico-patol%C3%B3gica+de+8+casos+diagnosticados+en+material+quir%C3%BArgico+%5BAmyloidosis+localized+in+the+seminal+vesicles%3A+clinico-pathological+review+of+8+cases+diagnosed+in+surgical+specimens%5D.+Arch+Esp+Urol.%3B56%284%29%3A431-434.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Caballero+Mart%C3%ADnez+MC%2C+G%C3%B3mez+Dorronsoro+ML%2C+Cuesta+Alcal%C3%A1+JA%2C+Amat+Villegas+I%2C+Beloqui+P%C3%A9rez+R%2C+Mart%C3%ADnez+Pe%C3%B1uela+JM%2C+Monz%C3%B3n+Mu%C3%B1oz+FJ.+%282003%29.+Amiloidosis+localizada+en+ves%C3%ADculas+seminales%3A+revisi%C3%B3n+cl%C3%ADnico-patol%C3%B3gica+de+8+casos+diagnosticados+en+material+quir%C3%BArgico+%5BAmyloidosis+localized+in+the+seminal+vesicles%3A+clinico-pathological+review+of+8+cases+diagnosed+in+surgical+specimens%5D.+Arch+Esp+Urol.%3B56%284%29%3A431-434.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Caballero+Mart%C3%ADnez+MC%2C+G%C3%B3mez+Dorronsoro+ML%2C+Cuesta+Alcal%C3%A1+JA%2C+Amat+Villegas+I%2C+Beloqui+P%C3%A9rez+R%2C+Mart%C3%ADnez+Pe%C3%B1uela+JM%2C+Monz%C3%B3n+Mu%C3%B1oz+FJ.+%282003%29.+Amiloidosis+localizada+en+ves%C3%ADculas+seminales%3A+revisi%C3%B3n+cl%C3%ADnico-patol%C3%B3gica+de+8+casos+diagnosticados+en+material+quir%C3%BArgico+%5BAmyloidosis+localized+in+the+seminal+vesicles%3A+clinico-pathological+review+of+8+cases+diagnosed+in+surgical+specimens%5D.+Arch+Esp+Urol.%3B56%284%29%3A431-434.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Caballero+Mart%C3%ADnez+MC%2C+G%C3%B3mez+Dorronsoro+ML%2C+Cuesta+Alcal%C3%A1+JA%2C+Amat+Villegas+I%2C+Beloqui+P%C3%A9rez+R%2C+Mart%C3%ADnez+Pe%C3%B1uela+JM%2C+Monz%C3%B3n+Mu%C3%B1oz+FJ.+%282003%29.+Amiloidosis+localizada+en+ves%C3%ADculas+seminales%3A+revisi%C3%B3n+cl%C3%ADnico-patol%C3%B3gica+de+8+casos+diagnosticados+en+material+quir%C3%BArgico+%5BAmyloidosis+localized+in+the+seminal+vesicles%3A+clinico-pathological+review+of+8+cases+diagnosed+in+surgical+specimens%5D.+Arch+Esp+Urol.%3B56%284%29%3A431-434.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Caballero+Mart%C3%ADnez+MC%2C+G%C3%B3mez+Dorronsoro+ML%2C+Cuesta+Alcal%C3%A1+JA%2C+Amat+Villegas+I%2C+Beloqui+P%C3%A9rez+R%2C+Mart%C3%ADnez+Pe%C3%B1uela+JM%2C+Monz%C3%B3n+Mu%C3%B1oz+FJ.+%282003%29.+Amiloidosis+localizada+en+ves%C3%ADculas+seminales%3A+revisi%C3%B3n+cl%C3%ADnico-patol%C3%B3gica+de+8+casos+diagnosticados+en+material+quir%C3%BArgico+%5BAmyloidosis+localized+in+the+seminal+vesicles%3A+clinico-pathological+review+of+8+cases+diagnosed+in+surgical+specimens%5D.+Arch+Esp+Urol.%3B56%284%29%3A431-434.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Caballero+Mart%C3%ADnez+MC%2C+G%C3%B3mez+Dorronsoro+ML%2C+Cuesta+Alcal%C3%A1+JA%2C+Amat+Villegas+I%2C+Beloqui+P%C3%A9rez+R%2C+Mart%C3%ADnez+Pe%C3%B1uela+JM%2C+Monz%C3%B3n+Mu%C3%B1oz+FJ.+%282003%29.+Amiloidosis+localizada+en+ves%C3%ADculas+seminales%3A+revisi%C3%B3n+cl%C3%ADnico-patol%C3%B3gica+de+8+casos+diagnosticados+en+material+quir%C3%BArgico+%5BAmyloidosis+localized+in+the+seminal+vesicles%3A+clinico-pathological+review+of+8+cases+diagnosed+in+surgical+specimens%5D.+Arch+Esp+Urol.%3B56%284%29%3A431-434.+&btnG=
https://link.springer.com/article/10.1007/s11255-005-2088-x
https://link.springer.com/article/10.1007/s11255-005-2088-x
https://link.springer.com/article/10.1007/s11255-005-2088-x
https://synapse.koreamed.org/pdf/10.3346/jkms.2003.18.3.447
https://synapse.koreamed.org/pdf/10.3346/jkms.2003.18.3.447
https://synapse.koreamed.org/pdf/10.3346/jkms.2003.18.3.447
https://www.tandfonline.com/doi/abs/10.1080/00365590310001764
https://www.tandfonline.com/doi/abs/10.1080/00365590310001764
https://www.tandfonline.com/doi/abs/10.1080/00365590310001764
https://link.springer.com/article/10.1007/s12253-017-0193-7
https://link.springer.com/article/10.1007/s12253-017-0193-7
https://link.springer.com/article/10.1007/s12253-017-0193-7
https://link.springer.com/article/10.1007/s12253-017-0193-7
https://www.sciencedirect.com/science/article/pii/S009042952101178X
https://www.sciencedirect.com/science/article/pii/S009042952101178X
https://www.sciencedirect.com/science/article/pii/S009042952101178X
https://www.sciencedirect.com/science/article/pii/S009042952101178X

Clinical Research and Clinical Trials Copy rights@ Anthony Kodzo-Grey Venyo,

Ready to submit your research? Choose Auctores and benefit from:
This work is licensed under Creative

Commons Attribution 4.0 License fast, convenient online submission
rigorous peer review by experienced research in your field
rapid publication on acceptance
authors retain copyrights

unique DOI for all articles
immediate, unrestricted online access

To Submit Your Article Click Here: Submit Manuscript

YV VYV VVYY

DOI:10.31579/2693-4779/273
At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/clinical-research-and-clinical-
trials

Auctores Publishing LLC — Volume 13(1)-273 www.auctoresonline.org
ISSN: 2693-4779 Page 12 of 12


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=78
https://auctoresonline.org/journals/clinical-research-and-clinical-trials
https://auctoresonline.org/journals/clinical-research-and-clinical-trials

