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Abstract:

Neuroendocrine tumours more frequently arise from the embryonic gut. Neuroendocrine tumour of the testis could occur as a
primary tumour or as metastases with the primary tumour originating elsewhere within the body. Primary neuroendocrine
tumours of the testis are not common tumours. To the knowledge of the author, less than 200 cases of Neuroendocrine tumours
of the testis had been published up to date. The cell of origin of neuroendocrine tumour is not definitely known. It has been
iterated that neuroendocrine tumour commonly arises from intestinal and respiratory epithelium. Neuroendocrine tumour of
the testis which is an uncommon tumour of the testis has been documented to account for less than 1% of all tumours of the
testis. To the knowledge of the author, less than two hundred (<200) cases of neuro-endocrine tumour of the testis had been
reported in the literature. Neuroendocrine tumour of the testis can afflict a child or an adult. Majority of patients who are
afflicted by neuroendocrine tumour of testis manifest with unilateral painless testicular mass. It has been documented that 16%
of patients who have neuroendocrine tumour of the testis manifest with symptoms of neuroendocrine tumour syndrome. and
about eleven percent of primary testicular neuroendocrine tumours had been documented to be associated with metastasis.
Neuroendocrine tumours of the testis do occur as a primary testicular neuroendocrine tumour of testis; or metastatic
neuroendocrine tumour to the testis. Primary neuroendocrine tumour of the testis does get to be further sub-divided into: (a)
primary pure testicular neuroendocrine tumour; and (b) testicular neuroendocrine tumour which is associated with teratoma or
dermoid/epidermoid cysts. It has been pointed out that once a testicular neuroendocrine tumour has been diagnosed a metastatic
neuroendocrine tumour to the testis needs be excluded. It has been pointed out that the presence of teratoma elements in the
testicular tumour sufficiently excludes the primary site outside the testicles. It is therefore important to submit the tumour mass
entirely and to look for any additional lineage of differentiation. It has been documented that twenty-five percent of primary
neuroendocrine tumours of testis had tended to be associated with teratoma. Histogenesis of pure neuroendocrine tumour of
the testis, has up to date remained unclear. Two postulates had been promulgated regarding the mode of origin of
neuroendocrine tumour of the testis including: (a) the tumours are derived from teratoma (germ cell origin) or (b) the tumours
do arise within argentaffin cells located in crypts of Lieberkiihn. The later are also stated to present within the gastrointestinal
tract and bronchial mucosa. Nevertheless, in a report of a study which had been related to three pure testicular neuroendocrine
tumours had indicated that pure neuroendocrine tumour of testis, might have different genetic background other than germ cell
tumour. Based upon histopathology examination, neuroendocrine tumour has been documented to be typified by presence of
nests of small round cells with uniform nuclei forming small acini and rosettes or sheets. The cells of neurogenic tumour of
testis do have eosinophilic granules within the cytoplasm and granular chromatin within the nuclei. The neuroendocrine tumour
of testis cells, do exhibit positive immunohistochemistry staining for neuroendocrine markers like chromogranin and
synaptophysin. Diagnosis of neuroendocrine tumour of testis is established based upon the histopathology and
immunohistochemistry staining examination features of the tumour. It has been iterated that radical orchidectomy is the
treatment of choice; nevertheless, it has been pointed out that the need for adjuvant therapy depending upon histological grading
has remained not clarified. It has also been iterated that Octreotide analogue could improve the neuroendocrine (carcinoid)
syndrome as well as stabilize the tumour. Other iterations that had been made regarding neuroendocrine tumour of testis

include:

. The rarity of neuroendocrine tumour of testis is a limiting factor for the understanding of the biological
behaviour of the tumour upon which a modern classification and prediction of prognosis of the tumour could
be reached.

. Localized neuroendocrine tumour of testis does have an excellent prognosis following the undertaking of
surgery

. Neuroendocrine tumour of testis could develop metastasis 7 years pursuant to the initial treatment. Few cases

had reported metastases 5 years and 19 years subsequently.

Auctores Publishing LLC — Volume 8(2)-164 www.auctoresonline.org
ISSN: 2693-4779 Page 1 of 29



Clinical Research and Clinical Trials

Fifty percent (50%) of neuroendocrine tumours of testis associated with carcinoid syndrome metastasized and
the larger tumour, then the higher risk for the subsequent development of metastasis.

The association with teratoma and neuroendocrine tumour of testis is stated to has a prognostic value depending
upon the age; and post-pubertal teratomatous neuroendocrine has advert prognosis.

In view of the fact that a metastatic potential exists, long-term follow-up is indicated.

Regular clinical examination, urinary 5-HIAA, abdominal CT scan, and gastrointestinal contrast could be
undertaken for follow-up assessments of patients who have undergone treatment for neuroendocrine tumour of
testis.

Primary testicular neuroendocrine tumour of testis is not common.

It is pivotal to submit the entire gross testicular tumour specimen for histopathology examination to exclude
existence of other germ cell elements.

It is pertinent for all patients who have undergone treatment for neuroendocrine tumour of testis to be followed-
up for a long-time to enable prompt confirmation of local recurrence or metastasis which could occur early or
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very late after many years.
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Introduction

It has been iterated that testicular adrenal rest tumours (TARTS) are benign i
ntratesticular masses which do occur in male patients who have congenital a
drenal hyperplasia (CAH), with more than 90% of adrenal rest tumours that
are caused by a deficiency of 21-a-hydroxylase.[1] [2] [3] TARTS had been
stated to originate from aberrant adrenal cells within the testes and TARTS
could impair both spermatogenesis and endocrine testicular function. [3] St
udies had suggested that TARTs might be present in childhood, with an incr
easing prevalence of TARTS after the onset of puberty.[4] [5] In view of thi
s it has been advised that the early detection of TARTS is necessary in order
to preserve testicular function, and scrotal baseline ultrasound (BUS) scan s
creening had been recommended beginning within early childhood. It had a
Iso been iterated that even though many reports of TART ultrasound scan fe
atures had been reported previously, the reports had been limited by small n
umbers of reported cases [6] [7] [8] or the old age of the patients. [4] [9] [10
] One of the most important and frequently detected complications in males
with congenital adrenal hyperplasia (CAH) is the development of testicular
adrenal rest tumours (TARTS). TARTS were first reported in 1940. [4] [11]
Since that time, testicular tumours have been described in several publicatio
ns (mainly case reports). However, several complications can develop in ad
ult patients with CAH, and in the recent years, it became clear that some of
patients could have been diagnosed in childhood. Adrenal rest tumours of th
e testis are frequently detected in adult males with CAH, with the prevalenc
e up to 94%. [12] TARTSs in children have mostly been presented as case re
ports in the literature, [13]. [14] [15] and only a limited number of studies h
ave described the prevalence of TARTS in large populations of children and
adults. [7] [16] [17] [18] [19] [20]. Avila et al. [7] reported that the prevalen
ce of TARTS in male patients with CAH between 6 and 31 years of age was
21%, with the youngest case being 6-2 years of age. Vanzulli et al. [16] rep
orted the prevalence of TARTS in 30 male patients with CAH, ageing betwe
en 9 and 32 years, was 27%, and the prevalence of TARTS in patients with
CAH < 18 years of age was 29%. Importantly, these studies did not focus o
n children. Prevalence of TARTSs was reported as 24% among CAH patients
between 2 and 18 years of age in the most comprehensive study conducted o
n children, and inhibin-assessed gonadal function was normal in children wi
th TARTS [20] Preservation of gonadal functions is associated with tumour
size; however, gonadal function of patients with TARTS might deteriorate d
uring adulthood. Moreover, tumour sizes might be increased during the foll
ow-ups, and the increase might subsequently lead to impairment of gonadal
function. Therefore, long-term follow-ups are important in patients who we
re diagnosed during the childhood. The ensuing article on neuroendocrine t
umour of testis is divided into two parts: (A) Overview which has discussed
miscellaneous general aspects related to neuroendocrine tumour of testis an
d (B) which includes Miscellaneous narrations and discussions from some ¢
ase reports, cases series and some studies related to neuroendocrine tumours
of testis.
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Aims
To review and update the literature on neuroendocrine tumours of the testis.
Methods

Internet data bases were searched including: Google, Google Scholar, PUB
MED and Yahoo. The search words that were used included: Neuroendocri
ne tumours of the testis; Testicular neuroendocrine tumour; Carcinoid tumo
ur of testis; Testicular carcinoid tumour. One hundred and fifty-four (154) r
eferences were identified which were used to write the article which has bee
n divided into two parts: (A) Overview which has discussed miscellaneous g
eneral aspects related to neuroendocrine tumour of testis and (B) which incl
udes Miscellaneous narrations and discussions from some case reports, case
s series and some studies related to neuroendocrine tumours of testis.

Results
[A] OVERVIEW
Definition / general statement

e Adrenal rest tumour of the testis is associated with congenital
adrenal hyperplasia and it is characterized by benign biological
behaviour and a typical hormone sensitivity [21]

Terminology

Other terminologies that had been used for adrenal rest tumours of the
testis as well as statements that had been made related to the tumour
include: [21

e  Testicular tumours of Adrenogenital syndrome (TTAGS) [21
Adrenal rest tumours of the testis had also been referred to as
Testicular adrenal rest tumours (TARTS) [21]

e Biologically, adrenal rest tumours of the testis represent
hyperplasia of aberrant rests rather than a true neoplastic tumour
[21

Epidemiology

e It has been pointed out that adrenal rest tumours of the testis can
manifest at any age but they commonly manifest in pubertal and
post-pubertal males, whose mean age is about 15 years [21]

e |t has been iterated that the incidence and prevalence of adrenal
rest tumour of the testis does vary based upon the age of the
patient age and the prevalence of the tumour increases with age,
as well as the prevalence of the tumour depends upon geography
as follows: [21]
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Sites

» It has been stated that adrenal rest tumour is often
clinically undetected [16] [21]

» It has also been documented that adrenal rest
tumour of testis has been detected at autopsy in 3
out of 7 patients who have congenital adrenal
hyperplasia (CAH) who were less than 8 weeks old
[21] [22]

» It had been reported that there was a 24%
prevalence in 34 children who had CAH and whose
ages had ranged between 2 years and 18 years. [20]

» It has been documented that adrenal rest tumour of
testis is associated with congenital adrenal
hyperplasia - 21 hydroxylase deficiency [23] [24]
and that 27% to- 47% of the patients develop
testicular adrenal rest tumours [12] [25], [26]

»  Other conditions which had been documented to be
associated with testicular adrenal rest tumours
include Nelson syndrome, Cushing disease, and
Addison disease [21].

It has been documented that adrenal rest tumours normally tend
to be found in descended testis and adjacent tissues. [21

Aetiology and Pathophysiology:

Summating iterations that had been made about the aetiology and
pathogenesis of adrenal rest tumour include: [21]

Development and pathogenesis

»  The development of TTAGS is dependent upon the
ensuing factors: [21]

(a) Presence of adrenal rests within and around
the testis

(b) Abnormal growth is stimulated by excess
ACTH or Angiotensin Il levels.

(c) Duration and concentration of exposure to
growth stimulating hormones

»  Aberrant adrenal rests in and around the testis had
been demonstrated at autopsy in about 7.5% of
infants without any pathological significance [27]
and in 15% of healthy neonates [28], [29]

» It has been stated that probably adrenal rest tumour
of the testis had been under reported due to difficulty
in identifying adrenal rests. [21]

» It has been iterated that adrenal rest tumours of testis
are more commonly found in patients who have
congenital  adrenal  hyperplasia who are
noncompliant with their treatment. [21]

» It has been documented that the Tumour's adrenal
origin and functional status had been inferred from
in vitro and in vivo studies including: [21]

(@) Adrenal specific enzyme CYP11B1 (11b-
hydroxylase) present within tumour tissue of
CAH patient who has TTAGS [30]

(b) Adrenal specific steroids tend to be present
[31]

(c) Adrenal specific 11b-hydroxylated steroids
tend to be found present within blood from
gonadal veins of patients who have adrenal
rest tumours of testis. [21] [31] [32] [33]

(d) It has been pointed out that in patients who
have adrenal rest tumours of testis, mMRNA
expression seen of adrenal specific enzymes
CYP11B1 is expressed by zona fasciculate
anzonareticularis and CYP11B2 is expressed
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by zona glomerulosa), as well as of ACTH
and angiotensin Il (All) receptors [34]

» It has however been stated that the persistence of
tumours despite ACTH suppression indicates the
role that is played by other factors. [21]

» It has been reported that TTAGS had also been
reported in patients with adequately controlled
hormone levels [25]

» It has been stated that angiotensin Il might have role
to play in the growth of TTAGS [35]

» It has been stated that TTAGS had not been reported
in late onset CAH without clearly elevated ACTH or
Angiotensin Il levels. [21]

» It had also been stated that LH might have a role to
play in the development and growth of TTAGS. [36]

Effects of TTAGS:

» It has been iterated that mechanical effects of
TTAGs include: the size and duration dependent
blockage of rete testis with resulting atrophy of
seminiferous tubules. [21]

» It had been stated that the paracrine effects of
TTAGS include: steroids that are produced by the
tumour cells might be toxic to Leydig cells or germ
cells [21] [37]

» It has been documented that the irreversible end
stage of longstanding TART is tubular
hyalinization with obstruction of the lumen and
complete loss of germ cells and Sertoli cells and
that this differs from ischemic hyalinization by
relative preservation of Interstitial Leydig cells.
[21]

Clinical features

The clinical features of adrenal rest tumours of the testis had been
summarized as follows: [21]

Majority of adrenal rest tumours of testis tend to be detected
based upon ultrasound scan screening of patients who have
Congenital adrenal hyperplasia. [21]
Some patients manifest with symptoms of congenital adrenal
hyperplasia as follows:
Severe forms: It has been stated that patients who
have critical adrenal insufficiency with salt losing
form do present in shock very early in their
childhood. [21]

»  Milder forms: It has been stated that patients who
milder forms of adrenal rest tumour of the testis
present with varying degrees of virilization and
sexual precocity in a young child, adolescent or
adult. [21]

It has been iterated that the commonest manifestation of TTAGS
is bilateral presence of palpable nodules within both testes with
testicular enlargement. [21]

It has been iterated that even though varying degree of testicular
atrophy is common in cases of testicular adrenal rest tumours,
manifestation with infertility is rare [21] [38]

Diagnosis

With regard to the diagnosis of testicular adrenal rest tumour, it
has been stated that the diagnosis of the tumour is suspected
based upon clinical features and ultrasound examination of
scrotum [7] [21] and the diagnosis id confirmed based upon
pathology examination of specimens of the testis tumour that had
been obtained from a biopsy / surgical excision of the testicular
tumour. [21]
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Laboratory tests

Urine tests

Urinalysis, urine microscopy and culture are routine tests that
tend to be undertaken in cases of testicular adrenal rest tumours
(TARTS) as part of the general assessment of the patients;
however, generally the results would be normal, but if there is
any evidence of urinary tract infection, it would be treated
appropriately based upon the antibiotic sensitivity pattern of the
cultured organism to improve upon the health of the patient.

Haematology blood tests.

Full blood count, and INR are routine haematology blood tests
that tend to be undertaken in cases of adrenal rest tumours of the
testis but generally the results would tend to be normal; however,
if there is any abnormality detected, it would be investigated and
treated appropriately to improve upon the general health of the
patient.

Biochemistry other tests

Serum urea and electrolytes, CRP, liver function tests, bone
profile, and blood glucose, are routine biochemistry blood tests
that tend to be undertaken in cases of adrenal rest tumours of the
testis but generally the results would tend to be normal; however,
if there is any abnormality detected, it would be investigated and
treated appropriately to improve upon the general health of the
patient

Increased blood levels of 11-pB-OH steroids in effluent testicular
blood are found in cases of adrenal rest tumours of testis. [21]
Increased 11-B-hydroxylase activity is found within tumour
tissue of a patient who has adrenal rest tumour of testis [21]
Low a-fetoprotein, LDH and B-HCG are found in patients who
have adrenal rest tumours of testis [21]

Radiology description

Radiology imaging studies that tend to be undertaken in cases of adrenal
rest tumours of testis include: ultrasound scan, computed tomography scan,
and magnetic resonance imaging scans which would tend to demonstrate
the following: [21]

The testis tumours tend to be found to be uniformly hypoechoic
with well-defined margins

Multifocally and bilaterality of the tumour is the common
finding which tends to be reported in about 5% of the patients.
The mean diameter of adrenal rest tumour of testis upon
radiology imaging had been stated to be 16 mm and the diameter
of the tumour had ranged between 2 mm and 28 mm, [16]

Prognostic factors

With regard to the prognosis of adrenal rest tumours of testis, it
has been iterated that the tumours are uniformly benign in
biological behaviour and many of the tumours respond to ACTH
suppression by glucocorticoid therapy [21]

It has been iterated that no reports of malignant transformation
or recurrence after complete excision of adrenal rest tumour of
testis had been documented. [21]

Treatment

The ensuing summations had been made regarding the treatment of adrenal
rest tumours of testis: [21]

It has been iterated that early adrenal rest tumours are responsive
to glucocorticoid therapy, which suppresses ACTH levels. [21]
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It has been stated that surgery is undertaken for tumours that are
nonresponsive to glucocorticoid therapy, and for large tumours
or if differential diagnosis with other tumours exists. [21]
It has been pointed out that testicular sparing surgery is preferred
in order to preserve fertility of patients, as the tumour is benign.
[21]

Staging / staging classifications

The staging and staging classifications of adrenal rest tumour had been
summarized as follows: [21]

Claahsen-van der Grinten et al. [34] had proposed a staging
system for TART development and progression, with an intent
to guide treatment of patients as follows:
» Stage 1: presence of adrenal rest cells within
the rete testis, that are not detectable by scrotal
ultrasound

= In healthy boys, probably regress
in utero or in first year of life

»  Stage 2: adrenal rest cells may proliferate in the
presence of increased concentrations of ACTH
(and possibly also of Angiotensin 1)

=  The adrenal rest cells might
become visible by ultrasound as
one or more small hypoechogenic
lesions

= Age of onset of cell growth may
depend upon the cumulative
exposure to ACTH (and
angiotensin 1) concentrations over
time and the number of ACTH
(and angiotensin 11) receptors on
the adrenal rest cells

= Complete regression of tumours
with  ACTH suppression by
glucocorticoid therapy is possible

»  Stage 3: further growth of the adrenal rest cells
will compress the rete testis

= In pubertal or post-pubertal CAH
patients, oligo or azoospermia may
already be found due to
obstruction of the seminiferous
tubules

= Signs of gonadal dysfunction:
decreased inhibin B and increased
follicle  stimulating  hormone
(FSH) and LH levels may also be
present

= Tumours are responsive to ACTH
suppression;  nevertheless, the
tumours relapse following
discontinuation of ACTH
suppression

= Hence, glucocorticoid therapy is
only a temporary solution

»  Stage 4: further hypertrophy and hyperplasia of
the adrenal rest cells with progressive
obstruction of the rete testis, leads to induction
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of fibrosis within the tumour and focal
lymphocytic infiltration.

= Several small tumours within the
rete testis will conflate, forming a
single lobulated tumour, separated
from the residual testicular tissue
by fibrous strands

= Differentiation of adrenal cells
with  loss of ACTH and
angiotensin Il receptors

= Loss of response to ACTH
suppression by glucocorticoids

= Surgical excision of TTAGS could
prevent  further  decline of
testicular function

»  Stage 5: chronic obstruction subsequently will
lead to destruction of the surrounding testicular
parenchyma with irreversible damage of the
testis

=  Only indication for surgery is the
relief of pain and discomfort
caused by TTAGS

It has been pointed out that the aforementioned staging system
had not been validated. [21]

It has been iterated that early treatment of CAH with adequate
suppression of ACTH levels by glucocorticoid treatment from
childhood, might prevent the development of TTAGS. [21]
However, it had also been stated that the benefit needs to be
balanced out against the effect of growth suppression by excess
glucocorticoid therapy. [21]

Gross description

It has been documented that usually adrenal rest tumour of testis
is bilateral, and commonly located in the hilar region of testis.
[21]

It has been documented that adrenal rest tumours of testis are
well circumscribed yellow to tan nodules that are separated by
dense fibrous bands. [21]

Microscopic (histologic) description

The microscopy histopathology examination features of adrenal rest
tumours of the testis had been summarized as follows: [21]

The microscopy examination features of adrenal rest tumour of
testis, simulates the features of adrenocortical cells. [21]
Microscopy examination of adrenal rest tumour of testis
demonstrates: Sheets, cords or lobules of large, polygonal cells
with abundant, finely granular eosinophilic cytoplasm, and often
with lipochrome pigment. [21]

Microscopy examination of adrenal rest tumour of testis
demonstrates: round, giant and hyperchromatic nuclei; nuclear
pleomorphism can be prominent with presence of varying sized
intranuclear inclusions. [21]

Microscopy examination of adrenal rest tumour of testis
demonstrates: thin fibrovascular strands run through the tumour
tissue but zonation tends to be absent

Microscopy examination of adrenal rest tumour of testis
demonstrates that mitoses are usually absent [21]

Microscopy examination of adrenal rest tumour of testis
demonstrates that Reinke crystals are absent and this helps to
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differentiate adrenal rest tumour of testis from Leydig cell
tumours to an extent. [21]

Microscopy examination of adrenal rest tumour of testis tends to
demonstrate that the adjacent testicular tissue may be normal or
may show evidence of atrophy in the form of reduced / absent
spermatogenesis with reduced diameter of the seminiferous
tubules, thickened basal membranes and deposition of fibro-
hyaline tissue. [21]

The forementioned changes tend to be more marked with
tumours of long duration. [21]

Cytology description

The cytology examination features of adrenal rest tumour of testis had been
summarized as follows: [21]

Cytology examination of adrenal rest tumour of testis
demonstrates: Cellular smears with large polygonal to round
cells with foamy cytoplasm, round centrally placed nuclei with
prominent nucleoli. [21]

Cytology examination of adrenal rest tumour of testis
demonstrates: Abundant lipochrome pigment which is
characteristic of adrenal rest tumour of testis. [21]

Cytology examination of adrenal rest tumour of testis
demonstrates that Reinke crystals are absent. [21]

It has been pointed out that there is no cytological feature to
reliably distinguish adrenal rest tumour of testis from Leydig cell
tumour of testis in the absence of Reinke crystals. [21]

Immunohistochemistry & special stains

The immunohistochemistry staining features of adrenal rest tumour of the
testis had been summated as follows: [21]

Positive staining:

Positive  staining: It has been  documented that
immunohistochemistry staining studies of adrenal rest tumour
testis does demonstrate that the tumour cells exhibit positive
staining for CD56 which is strong, and synaptophysin which is
strong but can be focal or diffuse [21]

Inhibin: It has been pointed out that immunohistochemistry
staining studies for adrenal rest tumours do demonstrate tumour
cells that exhibit positive staining for Inhibin but this staining
feature is not useful to differentiate adrenal rest tumour from
Leydig cell tumour. [21] [39]

Negative staining:

Negative staining: Androgen Receptor: It has been stated that the tumour
cells of adrenal rest tumours of testis exhibit negative staining for androgen
receptor. [21]

Electron microscopy description

It has been documented that electron microscopy examination
studies of adrenal rest tumours of testis do demonstrate abundant
smooth endoplasmic reticulum, a moderate number of
mitochondria with tubulovesicular cristae, lipid droplets and
lipofuscin granules in the polygonal cells. [21]

It has been documented that electron microscopy examination
studies of adrenal rest tumours of testis do demonstrate no
evidence of Reinke crystals. [21]

Differential diagnosis [21]

It has been documented that Leydig cell tumour of testis is a differential
diagnosis of adrenal test tumour and Leydig cell tumour testis has the
ensuing features: [21]

Leydig cell tumour of testis: [21]
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» It has been reported that Leydig cell tumour of
testis is less commonly bilateral which does
occur in 3% the tumours compared to 75% in
TTAGS, [23] [40].

»  Gynecomastia is more common and this occurs
in about 30% of cases, while it is rare in CAH.
[23]

» Leydig cell tumour is testis is associated with
Peutz-Jeghers syndrome, which is not
associated with adrenal hyperplasia. [21]

» Leydig cell tumour of testis is non-responsive
to corticosteroid therapy [21]

» Presence of Reinke crystals is diagnostic but
had been seen in just 40 of cases. [21]

» Malignancy related changes are seen in 10% of
Leydig cell tumours of testis while they never
occur in TTAGS [21]

» In Leydig cell tumour of testis there is absence
of adipocyte metaplasia and extensive fibrosis
[21]

»  In Leydig cell tumour of testis, the tumour cells
do exhibit Androgen receptor positivity and
weak reactivity / negative staining for CD56
and synaptophysin upon
immunohistochemistry staining studies. [21]

» The biochemical features are of Leydig cell
tumour of testis NOT useful to differentiate the
tumour from adrenal rest tumour of testis. [21]
[23]

[B} miscellaneous narrations and discussions from some case reports,
case series and some studies related to neuroendocrine tumours of the

testis.

. Heijkoop et al. [41] reported a rare case of neuroendocrine tumour that
was metastatic to the testicle, manifesting with testicular mass as an
isolated symptom and they described the investigations and management
leading them to this uncommon histological diagnosis and they also
explored its significance and impact upon further management. Heijkoop
et al. [41] made the ensuing educative summations:

Neuroendocrine neoplasms (NEN) include both neuroendocrine
tumours (NETS) as well as neuroendocrine carcinoma (NEC).
Distinction between the two-types of neuroendocrine tumours is
based upon the level of differentiation and is significant because
the tumour behaviour and therefore treatment options differ for
the two types of neuro-endocrine tumours.

Well-differentiated and moderately differentiated tumours
(WHO grades 1 and 2) are termed NETSs with surgical excision
the mainstay of treatment, while NECs (WHO grade 3) are
poorly differentiated tumours which predict the development of
disseminated disease even if localised at the initial time of
diagnosis of the tumour and as such are more likely to require
adjuvant treatment. [42] [43]

NETSs account for less than 1% of all testicular tumours, with
primary testicular NETs being more common than a metastasis
to the testis. [44]. [45] Nevertheless, neuroendocrine
tissue is distributed widely within the body and primary NETS
elsewhere within the body have the potential to metastasise
irrespective of their size, including many years after the initial
diagnosis and treatment of the primary tumour. [6] [46]
Common metastatic sites for the development of NETs include
the following: lymph nodes, liver and bone. [46]

The preferred treatment of NETS is surgical excision in view of
the fact that they are relatively chemotherapy and radiation
resistant; nevertheless, somatostatin analogues and interferon
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alpha are also utilized in metastatic disease and for the control of
symptom where the tumour has functional neuroendocrine
activity producing the carcinoid syndrome of flushing,
diarrhoea, sweating and bronchospasm. [46] [47]

They were reporting a rare case of metastatic NET presenting
with testicular mass as the first symptom and highlight the
importance of comprehensive assessment to identify the primary
source of this pathology. [41] Heijkoop et al. [41] reported a 59-
year-old man who had manifested with a 1-week history of groin
discomfort and a palpable left testicular mass. He did not report
any systemic features of disease and notably he did not report
any symptoms that were consistent with carcinoid syndrome. He
had ultrasound scan of his scrotum and testes which
demonstrated a 16 mm x13 mm X9 mm irregular lobulated
hypoechoic mass with internal vascularity within the lower pole
of his left testis. The results of his testicular tumour markers were
unremarkable. He was planned to undergo a left inguinal
orchiectomy, with the undertaking staging CT scan of his chest,
abdomen and pelvis prior. He underwent pre-operative CT scan
which reported no obvious metastatic disease related to his
testicle but the incidental finding of a 3 cm x 2.5 cm %2 cm soft
tissue density mass adjacent his ileo-caecal junction with
associated mesenteric tethering. He was referred to the general
surgical team for further investigation. He underwent
colonoscopy which identified a moderate stenosis of his ileo-
caecal valve that was not able to be traversed. Biopsies were
taken of this area, histology of examination of the biopsy
specimens revealed features based upon which a diagnosis of a
well-differentiated, WHO grade 1 NET was made. As was
planned, the patient also underwent inguinal orchidectomy with
histology of the testicular specimen being multiple separate
NETSs staining positive for synaptophysin and chromogranin.
The testicular NETs measured 3 mm, 10 mm and 40 mm and
they were WHO grade 2, originating within the para-testicular
soft tissues and extending into the testicular parenchyma. The
spermatic cord margin was positive. The Chromogranin A level
was 226.Discussion at multidisciplinary team meeting
recommended referral to an upper gastrointestinal oncologist
and DOTATATE positron emission tomography (PET).
DOTATATE PET showed intense tracer uptake at the ileocaecal
valve but no avid intra-abdominal lymphadenopathy. He
subsequently underwent right hemicolectomy for management
of his ileo-caecal tumour, with re-excision of the spermatic cord
margin performed concurrently. Intraoperative frozen section
pathology examination was used to confirm a clear margin of the
re-excised spermatic cord. Final histology examination of the re-
excised cord showed chronic inflammation and stitch granuloma
only with no residual tumour identified. The ileo-caecal -tumour
was confirmed as a grade 2 pT4 N1 (6/18 nodes positive) M1
(previously excised testis) NET of ileal origin. The patient was
planned to undergo continued follow-up by the colorectal
surgery and upper gastrointestinal oncology teams’ surveillance
with six monthly chromogranin A level and DOTATATE-PET
scan. The investigations that were undertaken over the course of
his follow-up assessment and his management included blood
tests (chromogranin A level and testicular tumour markers:
alpha-foetoprotein, human chorionic gonadotropin, lactate
dehydrogenase), imaging with ultrasound, CT and DOTATATE
PET and diagnostic colonoscopy and biopsy. Heijkoop et al. [41]
stated that the differential diagnosis of their reported tumour
include: Testicular malignancy, neuroendocrine malignancy,
synchronous testicular and neuroendocrine malignancies,
lymphoma and para-testicular tumours and the treatments
undertaken as well as follow-ups planned for the patient include:
Left inguinal orchiectomy.
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Right hemicolectomy.

NET with metastasis to the testicle.

Ongoing surveillance with six monthly chromogranin A level
and DOTATATE PET scan by colorectal surgery and
gastrointestinal oncology teams. Heijkoop et al. [41] made the
ensuing discussions:

Metastasis of an NET to the testis was first reported by Cope in
1930, but does remain a rare diagnosis with a recent systematic
review identifying only nine prior reported cases. [44]. [48]
They had reported a unique case of isolated metastatic NET
manifesting with a testicular mass in an otherwise asymptomatic
patient, which they had added to the body of literature on this
rare entity and they had raised many important discussion points.
First of all, their reported case is an important reminder of the
importance of a thorough workup of any patient who manifests
with a testicular mass; as while testicular tumours are a common
problem, there are instances where they represent an uncommon
pathology.

It has been iterated that in the scenario where the rare diagnosis
of testicular NET is made, it is important to distinguish between
primary and metastatic NETs of the testis; as while NET
metastatic to the testis is rare, the consequences of missed
diagnosis of a primary tumour in this setting are significant, with
the prognosis of secondary NET in the testis, being far worse
than that of a primary testicular NET. [47]

In their reported case, the identification of an ileo-caecal mass
upon standard preoperative staging imaging and consequent
almost simultaneous histological diagnoses of ileo-caecal and
testicular NET made the relationship between the two tumours
obvious; nevertheless, in scenarios where staging is undertaken
postoperatively or primary tumour is not obviously visible on
radiology-imaging, this may be a more challenging conclusion
to draw. Consequently, they would encourage the undertaking of
gastroscopy and colonoscopy to complete the staging workup in
patients who are found to have a testicular NET, especially in the
situation where staging imaging appears normal.

Considering the preoperative staging of this case, it is interesting
to note that despite the high sensitivity and specificity of
DOTATATE PET for low-grade NET, in their patient the avidity
which was seen upon DOTATE PET had not identified the
lymph nodes metastases separately from the primary
tumour. [49] This might be explained by the proximity of the
involved lymph nodes to a moderately large primary tumour on
preoperative imaging, but raises the question of what the optimal
preoperative staging imaging modality for NEN is.

Standard cross-sectional radiology imaging with CT scan is
frequently complemented by both MRI scan and nuclear
medicine imaging. With regard to nuclear medicine imaging,
while previously octreotide Single Photon Emission Computed
Tomography (SPECT) scans had been widely utilized,
DOTATATE PET had since been demonstrated to be superior to
octreotide SPECT in NET, with reported specificity between
88% and 93% and sensitivity of 88%-95%. Nevertheless, it has
been stated that in a patient with high-grade or poorly
differentiated NEN, that is, an NEC rather than NET,
fluorodeoxyglucose-PET is preferable as DOTATATE-PET
relies on tumour expression of somatostatin receptors, which
reduces with an increased proliferation rate.[50]

They would also remind the reader not to neglect consideration
of the testis and other distant sites as potential metastatic sites in
patients who are diagnosed as having NET. While less common
than metastases to other sites, the testes and other distant sites
might not be reliably captured by routine staging and follow-up
imaging studies such as CT scan of the chest, abdomen and
pelvis, and so may be missed unless the patient undergoes
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specifically targeted investigations for metastatic disease such as
nuclear medicine imaging. In addition, the absence of systemic
symptoms suggestive of ‘carcinoid symptom’ should be used
cautiously, being a far less useful diagnostic feature than their
presence as the carcinoid syndrome is only seen in 20%-30% of
patients with metastatic disease. [50]

Finally, taking into consideration the fact that NETs are known
to have the potential metastasise many years after initial
diagnosis and curative intent treatment, they would recommend
that patients who have testicular NET should continue to
undergo ongoing follow-up radiology imaging and examination
even after they had undergone successful treatment, regardless
of whether the testicular NET was primary or metastatic.

The existing literature lacks consensus related to the exact
follow-up recommendations but supports both long-term follow-
up and utilization of cross-sectional radiology imaging,
biomarkers and nuclear medicine imaging in addition to patient
history taking and examination. [49] Based upon lessons learnt
from their case reports and review of the literature, Heijkoop et
al. [41] summated the learning points of the case as follows:

It is crucial for clinicians to differentiate between primary
testicular neuroendocrine tumour (NET) and metastasis of NET
to the testis, as both are possible, and consequences of a missed
primary tumour in a patient who has metastatic NET are
significant.

Clinicians should strongly consider utilization of gastroscopy
and colonoscopy to complete a staging work up in any patient
who has NETS of his testis.

Patients who have NET of testis will require on going follow-up
assessments for many years even following their successful
treatment in view of the fact that NET has the potential to
metastasize even after their initial treatment of curative intent.
Reyes et al. [51] studied 10 cases of primary pure testicular
neuroendocrine carcinoma. The ages of their 10 patients had
ranged between 16 years and 48 years and they had presented
with testicular swelling associated with pain or painless
testicular mass as well as no history of neuroendocrine
carcinoma or any other malignant tumour. All of the patients had
undergone orchidectomy. The tumours were low (9 cases) and
intermediate (1 case) grades a variegated histopathology
appearance which was characterized by a nesting pattern, cords
of neoplastic cells with rosettes, or sheets of neoplastic cells.
Mitotic activity was absent in 9 cases. In 1 case, mitotic-figures,
had ranged from 7 to 8 per high power fields, and cellular atypia
and comedo-like necrosis was found present in the tumour.
Immunohistochemistry staining studies utilizing a Kkeratin
cocktail, chromogranin, synaptophysin, epidermal growth
factor, p53, placenta-like alkaline phosphatase, and CD117, (C-
kit) were undertaken in all cases. Keratin, chromogranin, and
synaptophysin, were positive in all 10 tumours. Clinical follow-
up information was obtained for 6 patients with follow-ups
which had ranged from 12 months to 60 months and out of these
patients, 5 patients had low-grade tumours and they were alive
24 months to 60 months pursuant to their initial diagnosis. One
(1) patient who had an intermediate-grade tumour died of his
tumour 12 months pursuant to his initial diagnosis. The
biological behaviour of these tumours, while in the testicular
region, correlated well with the histopathology grade of the
tumours. Reyes et al. [51] proposed the replacement of the
terminology  testicular  carcinoid with  neuro-endocrine
carcinoma, which does better reflect the nature of these
neoplasms. Han et al. [52] explores the clinicopathological
characteristics and differential  diagnosis of primary
neuroendocrine tumour (G1) of the testis. Han et al. [52]
analysed the clinical, histomorphology and
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immunohistochemical findings, treatment and prognosis of a
patient who had primary neuroendocrine tumour of the testis,
and they discussed the relevant literature. Han et al. [52] reported
a 52-year-old man who had presented with a painless testicular
swelling over the preceding 6 months. He underwent
orchidectomy which completely removed the tumour, and
histopathological examination of the tumour showed that the
tumour cells were arranged in island and beam patterns. The
tumour cells were uniform, polygonal and had moderately
eosinophilic cytoplasm and fine granular nuclear chromatin.
Immunohistochemical staining of the tumour showed that the
tumour cells had exhibited positive staining for cytokeratin,
CD56, synaptophysin and chromogranin A, and negative
staining for inhibin, placental alkaline phosphatase and alpha-
fetoprotein. Han et al. [52] stated the following:

Primary neuroendocrine tumour of the testis is a rare tumour
which is associated with characteristic radiology imaging
features.

The accurate diagnosis of primary neuro-endocrine tumour of
the testis depends upon the morphological and
immunohistochemical findings.

These tumours should be distinguished from metastatic
neuroendocrine  carcinomas, teratomas with carcinoid,
seminomas, Sertoli cell tumours and granulosa cell tumours.
The treatment of most primary neuroendocrine tumours entails
surgical resection combined with other therapies and usually
results in a good prognosis.

Wang et al. [53] stated the following:

Testicular carcinoid tumours are rare with only limited studies.

They had identified 29 primary testicular carcinoid cases from 7
academic institutions.

They patients had ranged in age from 12 years to 65 years old and
their mean age was 36 years.

The commonest presenting symptom was the sole finding of either
a testicular mass or swelling seen in 15 out of 24 cases with
available information.

The next most common mode of presentation was as an incidental
finding was seen in 6 cases. Two patients had carcinoid syndrome
including diarrhoea, hot flashes, and palpitations.

Nineteen of the tumours were pure carcinoid tumours, 3 were
associated with cystic teratoma, 2 with cysts lacking epithelial
lining, 4 with epidermoid cyst, and 1 with dermoid cyst.

The mean size of the tumour was 2.5 cm.

All 29 primary carcinoids lacked associated intratubular germ cell
neoplasia, unclassified type. Mitotic figures were rare within
primary carcinoid tumours with only 3 cases showing more than 2
per 10 HPF; necrosis was found in only 1 case. Random scattered
mild to moderate nuclear atypia was seen in 12/29 cases. Out of
the 28 cases found premortem, their treatment had included focal
excision in 3 patients and radical orchiectomy in 25 patients.
Follow-up, was available in 24 cases, which had ranged from 1
month to 228 months and their mean follow-up was 52.7 months;
of the 20 patients who had testicular typical carcinoid tumours that
were found premortem, all were alive at last their follow-up
without recurrences or metastases. Out of the 4 patients who had a
primary atypical carcinoid tumour, 1 patient at the time of
diagnosis had retroperitoneal and lung metastases who after
chemotherapy and who underwent resection of the
retroperitoneal tumour showing metastatic yolk sac tumour and
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embryonal carcinoma. After resection, the serum AFP levels had
remained elevated and the patient was scheduled to undergo
salvage chemotherapy and bone marrow transplant. The other 2
patients who had atypical carcinoid and follow-up had no evidence
of disease at 68 months and 114 months. Wang et al. [53] made the
following conclusions:

Most primary carcinoid tumours of the testishad a benign clinical

course even

if associated with epidermoid/dermoid cysts, or

histologically mature teratoma.

Nevertheless,
atypical carcinoid can

lesions that have the
occasionally  exhibit

morphology  of
metastatic  spread.

Mweempwa, et al. [54] stated the ensuing:

Merkel cell carcinoma (MCC) is a rare and aggressive
neuroendocrine malignancy which often arises in sun-exposed
skin and predominantly affects the elderly.

The documented mean ages of MCC at initial diagnosis are 76
years for women and 74 years for men [55]

Immunosuppression caused by solid organ transplant, human
immunodeficiency virus (HIV) infection, and B-cell
lymphoproliferative malignancies is associated with an
increased risk of MCC. [56] [57] [58]

Even though originally thought to arise from Merkel cells in the
skin, it has been suggested that MCC might instead originate
from skin stem cells or pro-/pre- and pre-B cells. [59] [60]
Merkel cell polyoma virus (MCPyV), which is a double-stranded
deoxyribonucleic acid (DNA) virus, had been linked to the
development of MCC [61] and may have a role to play in the
transformation of pro-/pre- and pre-B cells into MCC.

MCC more commonly occurs in the skin of the head and neck,
followed by the upper limbs and shoulders.

It is rare for MCC to have an unknown primary site. [55]

MCC metastasizing to the testis is rare.

Up to the time of the report of their article, there were seven
cases of testicular MCC published in the literature. [62] [63] [64]
[65] [66] [67] Mweempwa, et al. [54] reported a 66-year-old
Maori man who had presented to their hospital with a history of
an enlarged left testicle of 10 weeks’ duration. His clinical
examination demonstrated a non-tender swelling of his left
testicle. His alpha-fetoprotein (AFP) and beta-human chorionic
gonadotropin (BHCG) levels were within normal limits. His
lactate dehydrogenase (LDH) concentration was mildly raised at
267 U/L (normal range 120-250 U/L). He had ultrasound scan
of his testes which demonstrated an enlarged left testicle that
measured 7 cm x 5.5 cm x 4.3 cm with an estimated volume of
87 ml. A large, heterogeneous mass was demonstrated which had
involved the entire testicle with increased vascularity (see figure
1). The patient’s right testicle measured 3.7 cm x 2.5 cm x 1.8
cm with an estimated volume of 8.8 ml. He underwent left
orchidectomy. The macroscopic specimen consisted of well-
circumscribed nodular lesions of various sizes, with the largest
measuring 45 mm x 15 mm and had contained solid and
gelatinous components (see figure 2). Sections of the specimen
showed tumour that was composed of sheets of small, blue,
round cells divided into nodules by fibrous septae (see figure 3).
Immunostaining of the tumour showed that the tumour to be
cytokeratin 20 (CK20)-positive with a typical paranuclear
dotlike staining pattern (see figure 4). The stain also showed that
the tumour cells had exhibited positive staining result for CD56,
a neuroendocrine marker (see figure 5), as were CD117 and CK
(paranuclear dots). The immunohistochemistry staining result
was negative for CK7, placental alkaline phosphatase (PLAP),
CD30, CD20, AFP, S100, SOX10, prostate-specific antigen
(PSA), chromogranin, and thyroid transcription factor 1 (TTF-
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1). The Ki-67 level was >50 %. This immunostaining pattern
raised the possibility of metastatic MCC.

TRV TESTES

Figure 1: Reproduced from [54] under the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/),

Ultrasound image of the patient’s left testis. The left testis is replaced by a large heterogenous mass

Figure 2: Reproduced from [54] under the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/),

Macroscopic image of the left testis. The left testis consists of well-circumscribed nodular lesions of varying sizes containing solid and gelatinous
components. Scale bar = 20 mm

Figure 3: Reproduced from [54] under the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/),

High-power image (hematoxylin and eosin-stain, original magnification x400) showing small, blue, round cells. Tumor nuclei have a neuroendocrine
appearance with speckled chromatin. A residual seminiferous tubule is seen at top right Positive result for cytokeratin 20 with a typical dotlike pattern of

staining (original magnification x200)
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‘Figure 5: Reproduced from [54] under the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/),

Positive result for CD56, a neuroendocrine marker (original magnification
x200)

The patient again remanifested in their hospital 3 months later this time
with a right testicular mass. The results of his tumour markers, including
LDH, AFP, and BHCG, were within normal limits. He had ultrasound scan
radiology imaging which demonstrated a new lesion within his right testis
that measured 3 cm x 2.6 cm x 2.3 cm. He underwent a right orchidectomy,
and sections of the specimen showed diffuse infiltration of small, blue,
round cells. Immunostainings of the tumour were positive for CD117,
CD56, synaptophysin, CK20 (dotlike), and cytokeratin AE1/AE3
(dotlike). The tumour cells were negative for inhibin, PLAP, PSA, S100,
CD30, CD45, CD3, CD20, TTF-1, and napsin A. The Ki-67 level was 80
%. This pattern was adjudged to be consistent with a poorly differentiated
neuroendocrine tumor in keeping with metastatic MCC. A primary site of
the tumour was not identified, and a staging computed tomographic scan
did not demonstrate evidence of other metastases. The patient did receive
six cycles of adjuvant carboplatin and etoposide chemotherapy. He
remained disease-free 18 months pursuant to his completion of
chemotherapy.

Mweempwa, et al. [54] made the ensuing summating discussions

e It had been suggested that the testes are a sanctuary site for
Merkel cell tumours.

e |t is conjectured that the occurrence of MCC metastases in the
testes soon after completion of adjuvant chemotherapy could be
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due to the presence of a blood-testis barrier that prevents the
eradication of tumour cells with chemotherapy agents, thus
making the testes a sanctuary site [66]

e There are also reports of isolated testicular recurrences in
haematological malignancies, which had suggested that the
testes are a sanctuary site. [68] [69]

o Nevertheless, in a retrospective analysis of patients who had
metastatic germ cell tumours who were treated with primary
chemotherapy, 43 % had no viable tumour within the testes
following delayed orchidectomy, which showed that adequate
concentrations of chemotherapeutic agents could be achieved
despite the presence of a blood-testis barrier. [70]

e Itis interesting to note that their reported patient had developed
testicular MCC in both testes, with an unknown primary site. It
is possible that the primary tumour was eradicated through
immunological surveillance, whereas the blood-testis barrier
allowed tumour cells in the testes to escape this and to
proliferate. Another possibility is that the primary and metastatic
disease were heterogeneous and had different properties.

e Immunohistochemistry study analysis does help to differentiate
testicular MCC from other malignancies such as metastatic small
cell carcinoma of the lung, small cell phenotype melanoma, and
lymphoma. Paranuclear dot positivity for CK20 and CAM5.2 is
a typical feature of MCC. [71] MCC is also positive for CK
AE1/AE3 and neuroendocrine markers, synaptophysin, and
chromogranin. Positive CK20 and negative TTF-1 and CK7
distinguish the tumour cells from small cell lung carcinoma [72].
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Positive staining for S100, HMB-45, and Melan-A is
characteristic of melanoma. Negative leukocyte common
antigen (CD45) differentiates MCC from lymphoma.

Treatment of early stage MCC is with the undertaking of surgical
resection with 1 cm to 2-cmtumour free margins and sentinel
lymph node mapping and biopsy if there is no clinical evidence
of regional lymph node involvement. Radical lymphadenectomy
is recommended if the regional lymph nodes are involved [73].
Alternatively, definitive lymph node irradiation can be
undertaken because this had been demonstrated to have efficacy
similar to completion lymphadenectomy, with no difference in
overall survival [74].

In a retrospective analysis of 6908 patients with MCC, adjuvant
radiotherapy to the resection site was associated with improved
overall survival for stage I-Il MCC, whereas adjuvant
chemotherapy did not improve overall survival for stage Il
MCC [75].

In another population study of 4815 patients who had head and
neck MCC, adjuvant chemoradiation and radiation therapy had
conferred better overall survival than surgery alone. A survival
benefit was also demonstrated in the adjuvant chemoradiation
group compared with the adjuvant radiotherapy group in patients
who had tumour sizes of at least 3 cm, positive margins, and
male sex [76].

Chemotherapy regimens for metastatic MCC are often similar to
the ones that are utilized for high-grade neuroendocrine cancers
and small cell cancers, with a number of agents showing activity,
including combinations of cisplatin, carboplatin, etoposide,
cyclophosphamide, doxorubicin, vincristine, bleomycin, and 5-
fluorouracil. MCC is regarded as chemotherapy-sensitive, but
the duration of response is short.

In one series, the response rates to chemotherapy were 57 % for
metastatic MCC and 69 % for locally advanced MCC, with
median overall survival of 9 months and 24 months, respectively
[77].

The main predictor of survival in MCC is tumour stage at the
time of diagnosis. Male sex and tumour size greater than 2 cm
are unfavourable factors. [55]. It has been suggested that low
tumour depth, absence of lympho-vascular invasion, a nodular
growth pattern, and intra-tumoral lymphocyte infiltration are
associated with a lower risk of death [78] [79]. It has also been
noted that patients who have MCPyV DNA-positive tumours
have a favourable prognosis compared with those with MCPyV
DNA-negative tumours [80].Mweempwa, et al. [54] made the
ensuing conclusions:

They had reported a rare case of a patient who had testicular
MCC occurring twice with an occult primary tumour.

Even though a treatment guideline for MCC had been proposed
[73], there is no guidance on how to manage testicular MCC.
Current treatment is individualized and depends upon the extent
of disease at the time of the initial diagnosis.

Orchidectomy is the initial management modality if the disease
is localized to the testes, but the role of adjuvant therapy is yet
to be determined.Abbosh et al. [81] stated the following:

Carcinoids are neuroendocrine tumours and which most
frequently occur within tissues that are derived from the
embryonic gut.

These carcinoid tumours can occur in any organ site but are rare
in the testis. The cell type giving rise to testicular carcinoid is
unknown.

They postulated that testicular carcinoid may have a germ cell
origin.Abbosh et al. [81] reported their analysis of protein and
genetic  markers of germ cell neoplasia, using
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immunohistochemistry and fluorescence in situ hybridization, in
four testicular carcinoid tumours. Abbosh etal. [81] reported the
results as follows:

All four cases of testicular carcinoid tumour had arisen within a
background of mature teratoma.

Isochromosome 12p was identified in carcinoid tumour cells in all
four samples. 12p overrepresentation was also observed in three
cases. Isochromosome 12p and 12p overrepresentation were
present in cells of coexisting mature teratoma in three cases.
Carcinoid tumours showed strong immunoreactivity for
synaptophysin and chromogranin, but no immunoreactivity for
OCT4, CD30, c-kit, TTF-1, and CDX2. Membranous and
cytoplasmic staining for B-catenin was detected in three
cases.Abbosh et al. [81] concluded that their findings suggest that
testicular carcinoid represents a phenotypic expression of testicular
teratoma and is of germ cell origin.Son et al. [82] stated the
following;

Carcinoid tumours are derived from neuroendocrine cells and
they could release serotonin as well as other vasoactive
substances into the systemic circulation emanating in the
development of carcinoid tumour.

Carcinoid tumour of the testis is an uncommon disease which
does account for less than 1% tumours of the testis, and carcinoid
tumour of the testis rarely manifests symptoms of carcinoid
syndrome. Son et al. [82] reported a case of carcinoid syndrome
which had arisen from a primary carcinoid tumour of testis. Son
et al. [82] reported a 21-year-old gentleman, who had manifested
with facial flushing and diarrhoea for 5 years. He had an enlarged
left testis as well as a 1 cm, ill-defined, hard, non-tender mass
within his right testis. His 24-hour urinary excretion of 5-
hydroxyindoleacetic acid level was raised at 16.1 mg/day. He
had a somatostatin scintigraphy which correlated with carcinoid
tumour within both his left and right testis. Pursuant to his
undergoing of bilateral orchidectomy, the patient’s facial
flushing as well as his diarrhoea had stopped.

Neely et al. [83] made the following iterations:

Testicular carcinoid tumours are very uncommon and they rare
and account for less than 1% of all testicular neoplasms. [84]

These tumours may be classified into three distinct groups, most
commonly (1) primary testicular carcinoid, (2) carcinoid
differentiation within a mature teratoma, and (3) metastases from
an extra-testicular source.

Carcinoid tumours of the testis do not follow the age category of
men who are affected most commonly by germ cell tumours,
whose ages range had ranged from 20 years to 40 years, and also
these types of cases had been reported in males with their ages
ranging from ten years to eighty-three years. [85]

Manifestation of carcinoid tumours may be with self-detected
testicular mass or testicular ache as with common testicular
tumours, or uncommonly with carcinoid syndrome

They were reporting a case of primary carcinoid tumour of the
testis without features of carcinoid syndrome.Neely et al. [83]
reported a 29-year-old male who manifested in their outpatient
clinic with a several weeks-history of a painless right sided
testicular swelling which he found on his self-examination. He
did not have any recent history of trauma, urinary tract or
sexually transmitted infections. Upon his examination he was
found to have a hard mass within the upper aspect of his right
testis which felt strongly suggestive of testicular tumour. He had
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an ultrasound scan of his scrotal contents which showed normal
appearance of the left testis and a mixed echogenic mass which
had occupied the majority of the superior aspect of his right
testis. The mass measured 3.5 cm x 2.3 cm and had increased
vascularity (see figure 6). Tumour markers (beta human

Copy rights@ Anthony Kodzo-Grey Venyo
chorionic  gonadotrophin, alfa-fetoprotein and lactate
dehydrogenase) were normal and a pre-operative chest
radiograph did not reveal any metastases. The patient underwent
radical orchidectomy and insertion of testicular prosthesis soon
after diagnosis.

Figure 6: Ultrasound image of the right testis showing mixed echogenic mass in upper pole in keeping with testicular tumour Reproduced from: [83]
Histological analysis of the tumour showed a well circumscribed tumour composed of monomorphic cells arranged in a nested trabecular pattern. The
tumour cells had granular chromatin and scarce mitotic figures. Immunohistochemistry of the tumour showed that the tumour cells had exhibited strong
positive staining with chromogranin (see figure 7), synaptophysin (see figure 8), CD56 and PGP9.5. These features were adjudged to be in keeping
with a well differentiated carcinoid tumour with no teratoma components or other germ cell elements. There was no lympho-vascular invasion, the
tumour was noted to be confined to the testis and had a low proliferation index.

Figure 7: Monomorphic cells in nested trabecular pattern. Staining strongly positive with chromogranin Reproduced from: [83]
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Figure 8. Cells staining strongly positive with synaptophysin Reproduced from [83]

The patient subsequently underwent a staging computed tomogram (CT)
of chest, abdomen and pelvis, which demonstrated no significant para-
aortic or iliac lymphadenopathy and no pulmonary abnormality. Multiple
mesenteric nodes were identified which were not said to be typical of
spread of testicular tumour.

The patient was referred to a specialist gastroenterologist for further
investigation to exclude the possibility of testicular metastasis from an
extra-testicular primary carcinoid. He had NM octreotide scan with SPECT
which showed two to three subtle foci of activity towards the dome of the
right lobe of his liver in segment four and eight. These were adjudged not
to be definite for liver metastases; nevertheless, these could not be
excluded. No lesions were found to be over expressing somatostatin
receptors. His subsequent assessment with MRI had confirmed that the
areas of abnormality within the liver were consistent with simple cysts.

Neely et al. [83] made the ensuing discussions:

e  Testicular carcinoid tumours are a rare entity and they are almost
never suspected preoperatively.

e The majority of carcinoid tumours of the testis are only
diagnosed based upon histopathology as they do not become
clinically apparent until there is metastatic spread or the presence
of carcinoid syndrome. [85]

e  Carcinoid tumours do arise from neuroendocrine cells;
nevertheless, the presence of neuroendocrine cells had not been
reported within the testis, leaving the origin of primary testicular
carcinoid debatable. [86]

e  Several cellular origins of these tumours had been postulated.
Mai et al. [87] found that the origin of testicular carcinoid
tumours was located within the same progenitor cell from which
Leydig cells derive. [87]

e  Merino et al. [86] supported the possibility of a germ cell origin,
finding intra-tubular germ cell neoplasia within the testicular
tissue surrounding a pure carcinoid [86]

e Hence, primary testicular carcinoid may be the remaining
component of a burnt out teratoma or due to a one-sided
development of teratoma. [86] 88]

Auctores Publishing LLC — Volume 8(2)-164 www.auctoresonline.org
ISSN: 2693-4779

Carcinoid syndrome is a presentation of carcinoid tumours and
does occur as a result of the action of vasoactive tumour
products.

The syndrome is uncommon, and it occurs in about 10% of
patients [88] typically only once the tumour had metastasised to
the liver or lungs.

Serotonin is the commonest tumour product and when released
into the systemic circulation it causes the symptoms of carcinoid
syndrome. [89] These symptoms include increased gastro-
intestinal motility, bronchoconstriction, vascular constriction
and dilatation. [89]

Serotonin is metabolised to 5-hydroxyindoleacetic acid (5-
HIAA) which could be measured in the urine. Any patient who
has vasoactive symptoms and a testicular lump should have 24
hour urinary 5-HIAA examination performed prior to his
surgery.

It has been stated that considering that almost 10% of testicular
carcinoids are metastases from another location, [85] it is
essential to thoroughly investigate these patients in order to find
or exclude an extra-testicular primary source. A multimodal
approach has been recommended. Barium contrast studies and
CT scan may identify mucosal thickening or luminal narrowing
to suggest bowel involvement. CT scan is also good for the
detection of mesenteric extension of the tumour and presence of
liver metastases [90]

Somatostatin receptor scintigraphy utilizing indium-111 labelled
octreotide is now superior to CT in localisation of primary
tumour site and has a sensitivity for the detection of metastases
of up to 96%. [90] It has superseded meta-iodobenzylguanidine
scanning which has a sensitivity of 50% for detecting metastases.
[90] These investigations also do serve to detect synchronous
tumours, as it is known that carcinoids have a high rate of second
primary malignancy.[89]

The undertaking of radical orchidectomy is curative for
testicular confined carcinoid tumours. [88]

The long-term prognosis of carcinoid tumours is dependent upon
the size, association with teratoma and presence of metastases.

Page 13 of 29


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3229851/figure/fig3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3229851/figure/fig3/

Clinical Research and Clinical Trials

Zavala-Pompa et al. [91] showed that larger tumours (that
measure 7.3 cm versus 2.9cm) and the presence of carcinoid
syndrome predicted increased metastatic potential and hence
poorer prognosis. [91]

The prognosis of carcinoid tumours that arise within teratoma is
better than pure testicular carcinoid. [91]

There had been several reports of carcinoid tumours causing
delayed metastases, in one case the metastasis was diagnosed 17
years after the initial diagnosis, which highlighted the need for
long-term follow-up. [92]

Patients should undergo biochemical and radiological imaging
follow-up; nevertheless, the frequency and duration of follow-
up had remained open debate

Sutherland et al. [93] had suggested that patients should undergo
three monthly 5-HIAA measurements for the first year after the
diagnosis and annually thereafter. [93]

More recent guidelines suggested that urinary 5-HIAA levels do
not accurately correlate with disease progression and metastases
may occur in the absence of an elevated urinary 5-HIAA.

Serum chromogranin A (a glycoprotein secreted by carcinoid
tumours) had been reported to be a sensitive and specific marker
which might correlate with relapse in gastrointestinal
carcinoids.[90] It may also be of use in the follow-up assessment
of testicular carcinoids, a fast-rising level being associated with
a poor prognosis.

Neely et al. [83] made the following conclusions:

Testicular carcinoid tumours are very rare.

It is imperative that once a testicular carcinoid tumour has been
diagnosed, the patient should undergo thorough investigation to
exclude an extra-testicular primary and metastases.

Long-term biochemical and radiological imaging follow-up is
essential given the potential for delayed metastases.

Takada et al. [94] stated the following:

Primary testicular carcinoid tumours (TCTS) are very rare, and
the tumours tend to large tumours with regard to size, and
presence of carcinoid syndrome in association with these
tumours does predict a malignant course.
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Histologically, it is difficult to differentiate between benign and
malignant testicular carcinoid tumours (TCTSs).

Takada et al. [94] reported a case of a primary pure TCT with an unusual
manifestation in a 21-year-old gentleman, who had an asymptomatic,
enlarged testis on the right side of his scrotum for y years. Upon gross
examination, the tumour had measured 9.6 cm in diameter. His Ki-67 index
labelling index was 19.8%. He underwent orchidectomy and 30 months
pursuant to his orchidectomy, the patient had remained asymptomatic.

Lubana et al. [95] stated the following:

Neuroendocrine tumours were first described by Langhans in
1867. [96]

The terminology carcinoid (Karzinoide) was coined by German
pathologist Oberndorfer in 1907.

Cope in 1930 had described the first case of metastatic carcinoid
tumour which had metastasized from small bowel. [48]

In 1954, Simon et al. reported the first case of primary testicular
carcinoid. [97]

Primary testicular tumours are uncommon and they constitute
0.23% of all testicular tumours.

Testicular carcinoid tumours (TCT) have a mean age at
presentation of 46 years and the ages at presentation had ranged
between 10 years and 83 years).[47]

Even though since 1930 more than 60 cases of testicular
carcinoid had been reported, it still remains a very rare diagnosis.
In their report, they had described a primary testicular carcinoid
tumour of the testis and they had reported an extensive literature
review to cover all the aspects of carcinoid tumour including the
definition, classification, origin, presentation, diagnostic
evaluation, management, prognosis, and follow-up. Lubana et al.
[95] reported a 34-year-old man with no past medical history,
who had presented with right scrotal swelling for one year, with
recent onset of pain. He did not have any history of testicular
trauma, haematuria, undescended testis, systemic symptoms, or
weight loss. He did not have any family history of testicular
cancer. His clinical examination revealed an enlarged tender
mobile right testicular mass. He had ultrasound scan of his
scrotal contents which showed an enlarged right testis, which
was heterogeneous in echo texture that measured 5 cm x4.4 cm
x 4.8 cm, with focal testicular parenchymal hypoechoic mass
that measured 1.7 cm x1 cm x1.6 cm, which was suspicious for
neoplastic process (see figure 9).
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Figure 9: Ultrasound showed enlarged right testis, heterogenous in echotexture (5.0x4.4x1.6 cm). Reproduced from [95] Under Creative Commons
Attribution Agreement License. The results of his serum Beta human chorionic gonadotropin [3-HCG] and alfa-fetoprotein [AFP] were normal with
elevated lactate dehydrogenase (LDH) 401 (90-225) U/L. He had staging computerized tomography (CT) scan which did not show any evidence of
metastasis or adenopathy. The patient underwent radical orchidectomy. Gross examination of the specimen demonstrated that, the right testicle and
epididymis was covered by intensely fibrotic tunica vaginalis. The testicle was entirely occupied by the tumour that measured 4.5 cm x4.5 cm x4 cm,
with 90% necrosis. The tumour was found to be confined to the testis and epididymis without lympho-vascular invasion.The histology of the tumour
was consistent with a well-differentiated neuroendocrine carcinoma. The histology demonstrated nests of monotonous tumour cells with relatively
abundant eosinophilic cytoplasm, round to oval nuclei, distinct nuclear membrane with “salt and pepper”-like chromatin (see figure 10).
Immunohistochemistry studies of the tumour showed that the tumour cells had exhibited positive staining with chromogranin, synaptophysin (see figure
11), cytokeratin AE1/AE3, and CAMS.2 and negative for placental alkaline phosphatase, CD30, B-HCG, AFP, and epithelial membrane antigen. Ki-
67 labelling index was less than 1% of tumour cells. The final diagnosis was carcinoid tumour which was localized within his testis. The cancer was
classified as pT1 NO MO S2 [LDH 401 U/L] as per the American Joint Committee on Cancer (AJCC) TNM staging for testicular cancers.
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Figure 10: (A) Low-power view (40x): Showing nests of tumour cells with surrounding abundant blood vessels. (B): High power view (400x);
Monotonous tumour cells with relatively abundant cytoplasm, distinct nuclear membrane with “salt and pepper” -like chromatin. Reproduced from
[95] Under Creative Commons Attribution License.
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Figure 11: Positive Synaptophysin staining of right testis in primary carcinoid tumour. Reproduced from [95] Under Creative Commons Attribution
License. The possibility of an extra-testicular carcinoid tumour was excluded with negative esophagogastroduodenoscopy and colonoscopy. A nuclear
octreotide scan which was undertaken showed focal radiotracer activity projecting over the scrotum (benign physiologic variant); nevertheless, an
octreotide avid tumour could not be excluded. The rest of the body demonstrated no evidence of octreotide avid tumour. The results of his urinary
excretion of 5-hydroxyindoleacetic acid (5-HIAA) and chromogranin A were within normal range.Lubana et al. [95] made the ensuing educative
discussions:

Carcinoid tumours are neuroendocrine tumours which arise from
enterochromaffin/Kulchitsky cells.

These cells are widely distributed throughout the body.
Nevertheless, the carcinoid tumours are uncommon outside the
gastrointestinal tract (65%) and respiratory tract (25%) and they
are very rarely found in the testis, which could be primary or
metastatic.[98]

The neuroendocrine neoplasms are currently defined into 3
groups by the WHO/ European Neuroendocrine Tumor Society
(ENETS). The classification is based upon the
immunohistochemistry staining of Ki-67 or mitotic count —
Neuroendocrine Tumours G1 (NET) G1: Ki-67 <2%, NET G2:
Ki-67 3-20%, NET G3: Ki-67 >20%. The term “carcinoid” is
used for NET G1. [99]

The histogenesis of pure testicular carcinoma had not been well
established. It was described that testicular carcinoids typically
occur within the background of teratoma (a germ cell neoplasm)
giving the rationale that testicular carcinoid tumour could be of
germ cell origin, which was further supported by
immunohistochemistry and Florescence in situ hybridization
(FISH) techniques utilized by Abbosh et al. They found that
Isochromosome 12p and 12p overrepresentations were present
in both the carcinoid tumour cells as well as in the cells of co-
existing mature teratoma.[81]

Teratoma could give rise to TCT by various mechanisms. The
testicular carcinoid might be a component of teratoma with
regression of rest of the elements. The other mechanism is the
preferential development of Argentaffin cells in teratoma.
Nevertheless, Argentaffin cells are not found within the testis but
germ cells could give rise to any cell type due to their totipotency
[100].

The ovarian carcinoid tumour arising as a component [101] or as
a malignant transformation [102] of mature cystic teratoma had
been published. Based upon this analogy similar mechanism is
assumed to occur in primary TCT on literature review.
Nevertheless, carcinoid tumour had never been reported to be
arising as a component or resulting from the malignant
transformation of teratoma [87].
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It has been postulated that Leydig cells may be the origin of TCT
due to their neuroendocrine features. Mai et al. [87] had
demonstrated the presence of transitional cells expressing
features of both the Leydig cells and carcinoid tumour cells in
primary TCT. Also, one out of nine Leydig cell tumours in their
study showed neuroendocrine differentiation. These findings
had supported that both carcinoid tumour cells and Leydig cells
may have the same progenitor cell origin in the primary TCT
[87]

The commonest manifestation of TCT is painless testicular
enlargement, followed by testicular pain, hydrocele and very
rarely cryptorchidism. The duration of symptoms of TCT could
last as long as 240 months. The left testis is most commonly
involved with only one report of bilateral involvement of testis
[91]. When these tumours are associated with systemic
symptoms including episodic wheezing, flushing, diarrhoea, the
terminology carcinoid syndrome is used.

Grossly the tumour appears solid with yellow to tan colour with
firm texture due to excessive desmoplasia. The calcifications
could be seen. The average of the tumour is 4.6 cm and the
tumour size had varied between 1.0 cm to 95 cm.
Microscopically, the tumour cells are composed of monotonous
polygonal-shaped cells with eosinophilic cytoplasm and finally
dispersed chromatin within the uniform bland nuclei. The
neoplastic cells could be found to have different architectural
arrangements but trabecular and insular patterns predominate.
The necrosis can be seen in large size tumours. Mitotic figures
are rarely seen upon microscopy examination of the tumours.
[81] [103]

The diagnosis should be provided with clinical examination of
the scrotum in a patient with chronic painless swelling. Doppler
ultrasound scan is the initial test of choice. The diagnosis is made
with the help of tumour biomarkers, CT-Scans, Magnetic
Resonance Imaging (MRI), Nuclear medicine techniques like
111 In-Pentetreotide Scintigraphy, 131 MIBG (Meta-
lodobenzylguanidine) and endoscopy.

5-HIAA is a good initial test for the diagnosis and it has a high
specificity (100%) but poor sensitivity (<35%). Plasma
Chromogranin A (CgA) is the most accurate tumour biomarker
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among all the available markers. CgA has higher sensitivity
(68%) but lower specificity (86%) for detecting carcinoid
tumours than 5-HIAA. The CgA is useful in determining if the
tumour is local or metastatic, syndromic or non-syndromic. Its
level correlate very well with the extent of tumour burden, higher
the levels worse the prognosis. The usefulness of CgA extends
to assess the response to therapy. It has high accuracy than
urinary 5-HIAA for detection of relapse in carcinoid
tumours104].

Patients who have TCT very rarely can express features of
carcinoid syndrome but only if there is metastasis to liver or
lungs [105]. Therefore, any patient who manifests with
symptoms of serotonin excess and testicular swelling must have
24hr urinary 5- HIAA prior to undergoing surgery [83]. Due to
the fact that it is difficult to suspect testicular carcinoid pre-
operatively and 5 HIAA taken prior to surgery will serve as the
baseline tumour marker if the tumour turns out to be carcinoid
[93]. Platelet serotonin is the sensitive marker for detection of
carcinoid tumour especially if the carcinoid tumours have low
serotonin production. This makes platelet serotonin a reliable
tool for early diagnosis of the carcinoid tumour and also an
excellent marker for the identification of residual tumour
following surgery [106].

It is important to meticulously investigate for primary since 10%
of the TCTs do have extra-testicular primary tumour. The
diagnosis of primary TCT is made only after the exclusion of
extra-testicular primary since the morphological and histological
appearance of the primary and metastatic TCT is the same [91].
Staging CT scan is used for the detection of metastasis. 111 In-
Pentetreotide scintigraphy has a sensitivity of 80% to 90% to
localize the tumour and could also be used to predict the
response to octreotide therapy. 131-MIBG has a lower
sensitivity than scintigraphy scan. Sensitivity in detecting the
tumour could be increased to 95% by combining both the scans.
When bone metastases are suspected bone scintigraphy should
be used since it has a higher sensitivity of 90% to 100% than 111
In-Pentetreotide scintigraphy, which has a sensitivity of 50%,
and 131 I-MIBG scan which has a sensitivity of 20%. Video
capsule endoscopy is a more advanced technique for identifying
primary carcinoid tumour in the small bowel and thus early
resection [98]. It is a reasonable small bowel imaging technique
since carcinoid tumours are mostly found in the ileum [47].
Radical orchiectomy is the treatment of choice. Carcinoid
tumours in general have a very poor response to chemotherapy
or radiotherapy. Symptomatic treatment should be given to the
patients with carcinoid syndrome. Octreotide, a somatostatin
analogue inhibits the release of hormones and neurotransmitters
and thus causing symptomatic improvement in about 80% of the
patients [98]. The slow-release preparations of somatostatin
analogues are available (Sandostatin LAR(R) Depot).

The octreotide has variable antiproliferative effect ranging from
partial to complete regression of metastatic carcinoid tumour.
Leong and Pasieka reported 2 cases of metastatic carcinoid
tumours where octreotide was given for symptomatic treatment
before the debulking surgery. Previously seen radiographic
metastatic lesions were found to be regressed completely during
laparotomy [107].

In view of improved prognosis and longer survival time due to
advanced diagnostic and therapeutic techniques other late
complications involving metastasis to skin and skeletal system
and carcinoid heart disease (CHD) had been reported [108]
[109].

Long term follow up is recommended due to the fact that delayed
metastasis had been reported even up to several years with one
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case of metastasis occurring after 17 years following his initial
diagnosis [100].
Multimodal approach treatment could be tried where tumour
recurrence is highly suspected. Since there are no standardized
protocols for the follow up, annual clinical examination and
frequent Urinary S5SHIAA assessment is a reasonable approach.
CgA is of particular importance when the 5 HIAA comes out to
be normal in a patient after orchiectomy, since normal 5 HIAA
does not exclude the presence of tumour recurrence or metastasis
[47]. Sutherland et al. purposed 3 monthly follow up with 5
HIAA measurement for the first year and then annually [83]. Use
of platelet serotonin is valuable in detecting residual tumour
pursuant to resection of tumour [106]. If still there is any doubt
of tumour recurrence or metastasis, 111 In-Pentetreotide
scintigraphy could be used [47].
Carcinoid tumours generally have portended excellent prognosis
due to their indolent course.
Aggressiveness of the carcinoid tumours is directly proportional
to the tumour size of higher than 7.3 cm and evidence of
carcinoid syndrome [83]. The prognosis of carcinoid tumour
depends upon the extent of tumour spread. 5-year survival rate
for localized disease is 93% and for distant metastatic disease is
20-30% [98]. Only 3 deaths had been reported related to distant
metastasis [91].
Since there is no effective treatment available for metastatic
lesion(s) the prognosis is poor. So far there is only one case
report where the metastatic lesion was removed by surgical
therapy. No new metastases were found after 25months of follow
up.[110] Lubana et al. [95] made the following conclusions:
Their reported case had added to the rare reports in the literature
of a primary carcinoid tumour of the testis having low malignant
potential.
Due to the advanced diagnostic and therapeutic modalities, the
survival time has been prolonged but long-term complications
like CHD and bone and skin metastasis have emerged.
Serotonin levels could be elevated even in the absence of
carcinoid syndrome. The elevated levels of serotonin could
cause CHD leading to reduced survival and poor quality of life;
therefore, it is important to follow the hormone levels.
High-risk cases with tumour size measuring more than 7.3 cm,
presence of carcinoid syndrome, poorly differentiated tumours
and tumours with invasion should be followed more closely for
recurrence and development of metastasis. This should be done
by monitoring biochemical markers on a regular basis and in
case of doubt, scintigraphy should be performed. The surgery
should be performed if the metastatic lesion(s) is/are resectable
and if not accessible for resection, a trial of octreotide therapy
could be given due to its antiproliferative and antihormonal
properties. It is important to exclude metastasis in case of
testicular carcinoid tumour since the morphology and histology
cannot distinguish the primary verses metastatic. Blumberg et al.
[111] stated that Carcinoid tumour of the testis represents only
0.23% of all testicular malignancies. Blumberg et al. [111]
reported the first case of bilateral asynchronous carcinoid
tumour of the testis with a primary site in the small bowel.
Blumberg et al. [111] reported a 49-year-old man who had
presented with several months of painless enlargement of his left
testis. He underwent orchidectomy which revealed carcinoid
tumour. The patient presented to the emergency room 2 weeks
later and he was found to have small bowel obstruction due to an
ileal mass. The resected mass was the primary source of the
carcinoid tumour. Four years later, his examination revealed
carcinoid tumour within his remaining testis.Martinez
Ballesteros et al. [112] reported a case of a carcinoid tumour
originated in a testis which was associated with mature teratoma
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in a 31 years old male. Martinez Ballesteros et al. [112] stated
the following:

Primary gonadal location of this tumour is unusual, moreover
when the tumour is associated with teratoma.

Early diagnosis and treatment determine the prognosis of the
patients who are affected by this tumour since the only curative
potential treatment is surgery.

Follow up must be extent for years due to the possibility of late
relapse. Prunoiu et al. [113] reported a 39-year-old patient who
was admitted in their department, for a non-painful abdominal
tumour and concomitant testicular tumour. The results of his
serum tumour markers (-human chorionic gonadotropin, alpha-
fetoprotein and lactate dehydrogenase) were within normal
limits. Lung and bone metastases were diagnosed upon his CT
scan. The histopathological diagnosis consisted of
immunohistochemical study of his orchidectomy specimen as
well as of the bioptic material from bone marrow puncture.
Prunoiu et al. [113] made the following conclusions:

The diagnosis of testicular carcinoids is based upon
immunohistochemistry study.

Radical orchidectomy is the only potentially curative treatment
for this type of malignancy.

Adjuvant chemotherapy determined size reduction of the lung
and bone metastases and the disappearance of the lymph node
metastases. Darré et al. [114] reported a- 29-year-old man,
without specific ascendants, who was seen in the urology
department for progressive scrotal swelling of 6 months,
associated with pain. After surgery, histology examination of
testicular tumour showed diffuse tumour proliferation which
consisted of small round monotone cells with hyperchromatic
nuclei evoking undifferentiated carcinoma.
Immunohistochemistry staining of the tumour showed that
tumour cells were positive for chromogranin A and negative for
placental alkaline phosphatase and a-fetoprotein. Darré et al.
[114] concluded that primary neuroendocrine carcinoma of the
testis is a very rare malignant tumour. Immunohistochemistry
contributes to its diagnosis in relation to other metastatic
neuroendocrine carcinomas, carcinoid tumour teratomas,
seminoma, and Sertoli cells.

Penke [115] made the ensuing iterations:

Nneuroendocrine tumours (NETS) of the testis are very rare.
Neuro-endocrine tumours (NETs) comprise 0.2% to 1% of the
tumours of the testis. [116] [117]

About 60 cases had been reported in the literature. [91] [117]
Their own search of the literature published between 1976 and
May 2014 resulted in 51 securely identifiable patients with a
primary NET of the testis which were published as casuistry or
small patient series as well as other, not clearly identifiable, case
presentations.

Out of the 51 identified patients, 37 were aged between 10 years
and 83 years with an average age of 48 years (partly calculated
as average of a patient series).

The individual age was mentioned in 30 of these patients who
were divided up into the life decades as follows: 10 years to 20
years: 2 patients, 20 years to 30 years: 5 patients, 30 years to 40
years: 5 patients, 40 years to 50 years: 5 patients, 50 years to 60
years: 5 patients, 60 years to 70 years: 2 patients, 70 years to 80
years: 5 patients, and >80 years: 1 patient.

The largest published series until the day of publication of the
article was with 29 cases [53] that had been reported an average
age of 36 years with the ages ranging from 12 years to 65 years
of patients with a NET of the testis.

Only a small part that constituted 3% to 13% of the primary
NETSs of the testis is associated with a carcinoid syndrome. [53]
[92] [118] [116]
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In the study by Kato et al [118], out of 15 patients, carcinoid
syndrome was present in 2 patients, but serotonin secretion was
seen in 10 patients.

A metastatic spread was reported in 12% to 20% of the patients
with a primary NET of the testis [47] [91] [116]] [118]

The size of the tumour of the testis [91] [92] [108] along with
carcinoid syndrome [91] [92] had been suspected to be possible
risk factors for the metastatic spread.

Their own search of the literature revealed metastases in 9 out of
51 patients. The age range indicated for 6 patients with
metastases was between 25 years and 78 years with an average
age of 59 years. Thus, patients with metastases had a higher
average age than patients without metastases of approximately
45 years.

Metastases may occur even several years following the
orchidectomy due to the primary NET of the testis [119]

In some reports [for example, [53] [120], the good prognosis of
the patients with a primary NET of the testis was mentioned, but
this did not apply for the minority of the patients with metastatic
spread.

The current case report relates to a young patient with a primary
NET of the testis, presented was a special case in several
aspects.Penke [115] reported a patient who was 19 years old, and
who weighed 70 kilograms, with a height of 180 cm, when he
reported pain in his right testis and hypogastrium in September
2012. He had not suffered from any other discomfort: neither
fever, night sweat, loss of weight nor signs of bleeding or flush
symptoms, diarrhoea, or vertigo. He did not have any known
history of cancer diseases in his family. In view of the pain and
the clear testicular swelling, a dextral orchidectomy was
undertaken. The histology revealed a NET of the testis without
a teratoid tumour with angioinvasion and infiltration of the peri-
orchitic fatty tissue and periorchium. It was possible to detect
chromogranin A and synaptophysin within the tumour tissue.
The Ki-67 index was 10% and had revealed a histological
grading of G2. Serotonin was formed by the tumour tissue. The
histological reference result by the Institute of Pathology at the
University Clinic of Heidelberg confirmed the diagnosis of a
NET of the testis (Ki-67 approx. 5%). Based upon this result, a
comprehensive diagnosis in the tumour staging as well as
evidence or exclusion of a primary tumour in other locations was
undertaken between October 2012 and December 2012: among
others, thoracic/abdominal CT, DOTATOC-PET/CT, and
cardiac MRI. The thoracic/abdominal CT resulted in the finding
of a solitary subpleural consolidation dorsal medial on the left
(approx. size 1.7 cm), and two suspicious lymph nodes within
the epigastrium (of approximate. size 1.9 cm). The DOTATOC-
PET/CT revealed the suspected somatostatin receptor-positive
lymph node metastases, retroperitoneal para-aortic bilateral
0sseous metastases in the area of the sacrum (sacral vertebra), as
well as an intramyocardial metastasis. The cardiac MRI
supported the suspected intramyocardial masses or metastasis (6
x 4 mm) in the lateral wall of the left ventricle at the top of the
heart. The patient was diagnosed as having a functional open
primary NET of the dextral testis (Ki-67: 5-10%; G2) with
serotonin  secretion  without hormone-induced  clinical
symptoms. According to the TNM staging for germinal tumours,
the NET was classified as follows: pT2 pN1 pM1b. In addition,
the patient was found to have lymph node metastases in the
retroperitoneal, and para-aortal lymph nodes, osseous metastases
within the second sacral vertebra on the left, and mediastinal
metastatic spread as well as myocardial infiltration. In view of
the patient's young age, the Interdisciplinary Tumour Board
decided to implement a maximally intensive therapeutic concept
with the target to achieve a long-term remission by a
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comprehensive tumour debulking. In December 2012, a radical
retroperitoneal lymphadenectomy including appendicectomy
was undertaken. The histological examination revealed lymph
node metastases of the NET of the testis in 2 of the 12 examined
inter-aortocaval lymph nodes with regard to other lymph nodes
and the appendix without any tumours. In January and February
2013, the patient was treated with radiation to the sacrum, with
a total dosage of 50 Gy in 10 fractions, to treat the osseous
metastases. In February 2013, the DOTATOC-PET/CT still
showed the osseous metastases in the second sacral vertebra and
the suspected intramyocardial metastasis in the lateral wall of the
left ventricle. In March 2013, the patient agreed to undergo an
exploratory thoracotomy. After prior marking of the tumour with
Tc99-DOTATOC, several other myocardial tumour foci with an
infiltration of both ventricles were detected under the
microscope in addition to the known lesions (PET/CT, cardiac
MRI) during the surgery. The intraoperative frozen section
analysis revealed NET cells in the biopsies of the suspected
metastases. It was not possible to perform a radical curative
resection of this comprehensive cardiac metastatic spread. The
patient was notified about the results, and due to the impossible
curative treatment and the suspected somatostatin receptor
within the metastases, the National Centrum for Tumour
Diseases in Heidelberg suggested an antiproliferative therapy
with the somatostatin analogue lanreotide (lanreotide autogel; 60
mg every 4 weeks). This therapy was commenced in April 2013.
AS per August 2013, the regular follow-up with the tumour
marker DOTATOC-PET/CT and cardiac MRI had led to a stable
disease and wellbeing of the patient. Penke [115] made the
ensuing educative summative discussions:

A 19-year-old patient with testicular pain was diagnosed with a
histologically very rare NET of the testis. The comprehensive
diagnosis revealed lymph node, cardiac, and (suspected) osseous
metastases.

It was possible to remove the lymph node metastases through
surgery and to radiate the suspected bone metastases in a
fractionated way.

An exploratory thoracotomy had shown a comprehensive, not
curatively resectable cardiac metastatic spread.

The patient received palliative antiproliferative monthly therapy
with lanreotide. After 4 months of therapy, a stable disease
situation could be observed.

The presented patient was a special case in the scope of this very
rare disease under several aspects.

Within the literature, a maximum of 10 patients under 20 years
of age with a primary NET of the testis had been reported. Thus,
the patient presented in the report being read was one of the very
first with a metastasizing primary NET of the testis at such a
young age. Even when regarding bone or cardiac metastases in
a primary NET of the testis, only single reports were available.
In 1991, metastases in the neck and thoracic vertebrae were
reported in a 53-year-old Japanese patient [121], and in 1981,
cardiac metastases were reported in a 76-year-old United States
of America patient [122].

The commonest symptom of primary NETs of the testis is
unpainful or almost unpainful testicular swelling; in the case
series of Wang et al. [53], this was the case in 15 out of 24
patients with corresponding information. In 6 out of the 24
patients, the tumour was accidentally detected. Due to this very
rare primary NET of the testis, a primary tumour resection was
required regarding the histological evidence of a NET in the
testis. [123] [124]

A metastasizing NET of the testis that cannot be curatively
resected was treated with medication. In this regard,
chemotherapy had been proven to be ineffective in most cases,
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which had already been seen in the case of a 77-year-old
Japanese patient who had multiple pulmonary and
retroperitoneal lymph node metastases in 1997[125]. In contrast,
somatostatin analogues such as octreotide and lanreotide in case
of a NET have an antiproliferative effect on the primary tumour
and on the metastases. This was also the result of a meta-analysis
including 28 trials on the tumour effect of octreotide or
lanreotide in case of a NET at different sites. [126] Penke [115]
concluded that it is possible to administer lanreotide autogel to
control the growth of the tumour in a young patient with a
metastasizing primary NET of the testis and with impossible
surgical treatment of the metastases. Ghorefi et al. [127] stated
the following:
Testicular neuroendocrine tumours, which are commonly called
carcinoid, are extremely rare and account for less than 1% of all
testicular neoplasms.
The commonest type of neuroendocrine tumour of the testis is
primary carcinoid followed by testicular metastasis from another
primary and rarely carcinoid within a testicular teratoma.
Up to the time of publication of their article in 2020, less than 25
cases of carcinoid associated teratomas had been reported in the
literature.  Ghoreifi et al. [127] reported a unique case of
testicular carcinoid tumour arising in association with mature
teratoma in a patient with contralateral classic seminomaOtto et
al. [128] reviewed previous reports of carcinoid (an endocrine
tumour mostly of the gastrointestinal tract) tumours of the testis.
Otto et al. [] stated the following:
Carcinoid tumours of the testis are rare and can be divided into
primary carcinoid (group 1), testicular metastasis from another
location (group 2) and carcinoid within a testicular teratoma
(group 3).
A case of testicular carcinoid within their clinic had prompted
them to review previous reports; all the cases that were found
were assessed for patient and tumour characteristics, diagnostic
tools used, treatment and prognosis.Otto et al. [128] summarized
the results as follows:
In all, 62 cases were assessed and divided into groups: 1 (44
patients), 2 (six) and 3 (12), respectively.
Seven patients in group 1 developed metastases.
A wide variety of diagnostic tools was used to search for other
tumour sites.
All patients were treated with the undertaking of orchidectomy.
Three patients with a primary carcinoid were treated with
adjuvant chemotherapy (two) or radiotherapy (one), with
unknown results.
All but one of the nine patients who died were known to have
metastasis, either from a primary testicular carcinoid or testicular
metastases from an intestinal carcinoid.Otto et al. [128] made the
following conclusions:
When a testicular carcinoid tumour is discovered, other tumour
sites should be excluded.
The most useful diagnostic tools for this purpose seem to be
urinary 5-hydroxyindoleacetic acid measurement, somatostatin
receptor scintigraphy, computed tomography and video-capsule
endoscopy.
Localized testicular carcinoid tumours have an excellent
prognosis after orchidectomy.Wang et al. [129] reported a case
of a primary carcinoid tumour of the testis in a 35-year-old man
as an incidental finding. The patient underwent ultrasound of
testis which demonstrated a 1.1 cm hypoechoic/isoechoic mass
with some calcification within his left testicle. The pathology
examination of his radical orchiectomy specimen demonstrated
a pure carcinoid tumour, with the adjacent coarse calcification.
Fluorescence in situ hybridization showed 35 % of the tumour
cells had one additional chromosome 12p11.21 signal. Wang et
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al. [129] stated that their reported case adds to the rare reports in
the literature of a primary pure carcinoid tumour of the testis,
and provides additional insight into the radiological and
pathological correlation of this disease.Nistal and Paniagua
[130] reported a 51-year-old man who had presented with
metastasis of a small cell carcinoma of unknown origin in a right
inguinal lymph node. His clinical and laboratory studies failed
to locate the primary tumour. After three years, a swelling
appeared within his right testis, which was removed.
Histological examination of the testicular specimen revealed a
proliferation of small tumour cells forming irregular masses or
nests that occupied most of the testicular parenchyma. At the
periphery of the testicular parenchyma a few seminiferous
tubules could be seen, showing a low and incomplete
seminiferous epithelium and numerous tumour cells in the
lumen. Most of the tumour cells showed a euchromatic nucleus
with small nucleoli and scanty cytoplasm. Among these cells,
larger bi-nucleate or trinucleate cells as well as small cells with
pycnotic nuclei were also seen. Mitoses were numerous.
Electron microscopy of the specimen revealed some tumour
cells with 80 to 100 nm vesicles containing electron-dense
granules. Some cells had displayed dendrite-like prolongations
with numerous intermediate filaments and electron-dense
vesicles. Nistal and Paniagua. [130] conclude that the features of
the tumour were compatible with a primary neuroectodermal
tumour of the testis.Luviano-Garcia et al. [131] stated the
following:

Primary neuroendocrine carcinoid testicular tumours are an
uncommon histological subtype representing less than 1% of
testicular neoplasms, clinically presenting as an indolent or
painful testicular mass.

Immunohistochemistry is the cornerstone for definitive
diagnosis, being chromogranin, synaptophysin and cytokeratin
the most reliable markers.

Radical orchidectomy is the treatment of choice. Luviano-Garcia
et al. [131] reported a 31-year-old man with a 2-month history
of right testis palpable mass, which was indolent with no other
symptoms. He had Doppler ultrasound scan which was reported
as showing a solid mass that measured 2.1 cm x 1.7 cm with a
mixed pattern within the upper pole of his right testis and
enhanced vascularity The Pathology Department report of his
orchidectomy specimen revealed a small cell neoplasia with an
insular pattern and microfollicular/rosette formations. Necrotic
patches were observed in 20% of the reviewed material. The
small cells were characterized by eosinophilic cytoplasm and
nuclei with granular chromatin. The neoplasia showed lympho-
vascular invasion and negative margins. Regarding
immunohistochemistry  staining  results,  chromogranin,
cytokeratin, and synaptophysin, stains were positive. Only 3%
of tumour cells were positive for ki-67. The former described a
well-differentiated carcinoid tumour with a non-teratoma
component and no germ cell elements. The reported patient was
under surveillance by the Oncology and Gastroenterology
Departments. A primary extra-testicular carcinoid tumour
metastasis was excluded. Six months after surgery, his active
surveillance showed no tumour activity. Luviano-Garcia et al.
[131] made the following conclusions:

Primary neuroendocrine carcinoid testicular tumours represent
an uncommon subtype of low malignant potential neoplasia.
Definitive diagnosis depends upon immunohistochemistry
features after radical orchidectomy.

The prognosis depends upon tumour size and the presence of
metastasis. Abou Zahr et al. [132] stated the following:

Primary carcinoid tumour of testis is a rare type of testicular
cancer accounting for less than 1% of all testicular tumours.
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It is associated with teratoma components [91] [133] [47] and
could occur in all ages with mean age of onset ranging between
45 and 50. [91] [133]
Among all reported cases, 12% are associated with carcinoid
syndrome which is correlated with increased metastatic potential
[91].
Macroscopically, carcinoid tumours are well circumscribed with
calcifications seen in 10% of cases. [91]
They are arranged in solid nests and acini of cells in a fibrous to
hyalinized stroma.
Cells consist of eosinophilic, granular cytoplasm and round
nuclei with a punctate chromatin pattern.
Vascular invasion is seen in 20% of testicular carcinoid tumours
but is not associated with increased malignant potential [91]
[134].
Cells might rarely adopt a trabecular pattern; they stain positive
for substance P, serotonin, chromogranin, synaptophysin, and
cytokeratin [51] [91] [135] but stain negative for OCT4, CD30,
CD117, TTF-1, and CDX-2 [81] OCT4 is a sensitive and specific
marker for diagnosing seminoma, dysgerminoma, germinoma,
and embryonal carcinoma [47]. CD117 and CD30 are useful in
distinguishing  embryonal carcinoma and seminoma,
dysgerminoma, and germinoma [136].
TTF1 is a homeodomain-containing nuclear transcription
protein of the NK2 homeobox (NKX2) gene family which was
reported to stain positively in 53% of gastrointestinal (Gl) tract
carcinomas. CDX-2, caudal type homeobox 2, is used to identify
tumours originating from the upper Gl tract [137].
Differentiation between primary and metastatic carcinoid
tumours of testis is of utmost importance for it correlates with
the prognosis.
The presence of teratoma elements in the tumour indicates a
primary origin whereas bilateral involvement, multifocal
tumours, or extra-testicular extension is indicator of metastatic
origin.
Tumour size and the presence of carcinoid syndrome are the two
important predictors for the development of metastasis which
might reach 16% roughly and hence the need for follow-up.
Primary tumours have good prognosis and are usually cured by
orchiectomy. [47] [91]
Follow-up consists of radiology imaging (CT or Magnetic
Resonance Imaging) and urinary 5-hydroxyindoleacetic acid (5-
HIAA) every three to four months in the first year.
If asymptomatic and complete macroscopic resection was
achieved, watchful surveillance can be adopted with yearly
urinary 5-HIAA level and radiology imaging only when level is
positive [138]
They had presented the case of a primary carcinoid tumour of
the testis with a long follow-upAbou Zahr et al. [132] reported a
36-year-old male patient who had manifested with painless
enlargement of his right scrotum of a-few-weeks duration. His
history did not reveal any trauma or previous infections. His
clinical examination demonstrated diffuse right scrotal
nontender and a firm mass with no palpable inguinal lymph
nodes. He had ultrasound scan which demonstrated an iso-
echogenic solid mass that measured 4.2 cm x2.8. cm with two
calcified foci at the apex posteriorly, the largest measuring 6.7
mm x7.6 mm. The patient underwent right radical orchiectomy.
He had Chest abdomen pelvis Computed Tomography (CT) scan
which was negative for metastasis. The patient had been
followed up for 7 years and he did not develop any recurrence
on his yearly follow-up CT scan and urinary 5-HIAA.
Histopathology examination of the orchidectomy specimen
showed, macroscopically, parenchyma of the testis partially
occupied by a solid, well circumscribed, nonencapsulated mass
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measuring 5 cm x 4 cm x 3.5cm with a homogenous tan grey to
“creamy” colour. Grossly visible areas of haemorrhage and
necrosis were absent. Within the centre of the mass, there was a
0.4 cm calcified nodule. The tumour was grossly separated from
the tunica albuginea and from testicular hilum by a grossly
unremarkable, light brown, spongy soft testicular parenchyma.
Microscopically, the neoplasm is composed of cohesive,
uniform, cuboidal cells with minimal cytoplasm, arranged in
nests and cribriform structures of variable size and shape,
separated by moderate amount of fibrotic dense stroma. At the
periphery of the nodule, cord-like and trabecular growth patterns
were noticed. Confluent as well as individual cell necrosis was
absent. The tumour cells exhibited a uniform, round nuclei with
regular contour and a granular chromatin. Prominent nucleoli
were absent. The cytoplasm was pale, mild, and inconspicuous.
Nuclear grooves were absent. Mitotic figures were absent to
extremely rare (2 per 10 HPF). The tumour cells stained positive
with  cytokeratin  (clones AE1/AE3), synaptophysin,
chromogranin A, EMA, and CDX-2 but the tumour cells stained
negatively for CD99, TTF-1, CK7, CK20, and CEA. Cohesive
cuboidal cells with minimal amount of cytoplasm, round
uniform nuclei with regular contour, finely granular chromatin,
no nucleoli, and no mitotic activity (H&E; 200x). Abou Zahr et
al. [132] made the ensuing discussions:

The term “carcinoid” was used to indicate a group of tumours in
the small intestine that arose from neuroendocrine (NE) cells that
had low malignant potential [139].

There is still debate regarding the carcinogenesis of primary
testicular carcinoid tumours since the presence of NE cells in the
testis had not been yet described with hypotheses postulating the
origin to be the same precursor cell as Leydig cells, while others
attributing it to a chromosomal abnormality. [81] [87]
Testicular carcinoids most commonly manifest as a scrotal mass
that could be indolent or painful in nature.

Wang et al. [53] reported 29 primary testicular carcinoid cases
and they reported metastases in none of the 20 carcinoid cases
with typical features and in 1 of 4 cases with atypical
morphology [53]. Metastatic sites were the para-aortic lymph
nodes, lungs, vertebrae, retroperitoneum, skin, and skeletal
muscle [53].

Stroosma et al. reported metastases in 15.9% of cases of primary
testicular lesions with no distinguishing [47]

Carcinoid tumours occur in all age groups. According to Wang
et al. the diagnosis is based upon the histopathology when there
are no carcinoid symptoms or signs of metastasis. [53]

Ten percent (10%) of carcinoid syndrome cases may metastasize
to liver or lungs and manifest by erythema on upper torso and
face due to the secretion of vasoactive amines, abdominal pain,
diarrhoea, cramps, and attacks of asthma due to the activation of
vasoactive amines like serotonin [89]

Histopathology assessment has great value in the classification
of carcinoid tumours. Well-differentiated neoplastic cells have
mitotic figures less than 2 per 10 HPF with mild cellular atypia.
Moderately differentiated carcinoid tumours are characterized
by necrosis and moderate cellular atypia and necrosis with
mitotic activity more than 3 per 10 HPF and have metastatic
potential [53].

Histopathologic assessment of their patient was well-
differentiated carcinoid tumour.

It was reported that primary testicular carcinoids are CDX-2
negative on immunocytohistochemistry  staining  [81];
nevertheless, a study by Lee et al. had suggested that a primary
testicular tumour can stain positive with CDX-2 and hence be
misleading when dealing with a metastatic tumour with
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unknown primary which can highly be due to an occult testicular
malignancy rather than of Gl origin [140].

In their case, CDX-2 staining was positive; however, no Gl
origin was found which goes in favour of occult testicular
malignancy. In a gross appearance, testicular carcinoids have
been found to measure between 1 and 9.5 cm and are solid,
lobulated with yellow to dark-tan and may or may not have
calcifications. [135]

Histologically, they are trabeculated with or without central
necrosis depending on the size [140]. Grade 1 tumour cells are
monomorphic with round nuclei, finely dispersed chromatin,
acidophilic finely granular cytoplasm, low mitotic activity. With
less than <2 mitoses per 10 high power fields), and no necrosis
[140]. Meanwhile higher grades show more mitoses, necrosis,
and cellular pleomorphism. Grading of testicular carcinoid
correlates with the clinical outcome and metastases are seen
more commonly in atypical cases [134].

Histologically, their presented case had demonstrated no
atypical features.

The mainstay treatment for a localized carcinoid tumour of the
testis is by focal excision or radical orchiectomy, even though
chemotherapy and adjuvant radiotherapy had been undertaken in
metastatic cases [53].

Majority of t carcinoid tumours are benign and have portended a
good prognosis; nevertheless, the long-term prognosis is
dependent upon the histopathology- grade.

Wang et al. in their study had shown that after a mean follow-up
of 52.7 months all cases of patients with typical features upon
histology examination had no recurrence or metastases, whereas
25% of those who had atypical histology developed metastases
[53].

Sasaki et al. [141] had shown metastasis 6 years after
orchidectomy which indicated the need for long-term follow-up
of patients [141]. Abou Zahr et al. [132] made the following
conclusions:

Carcinoid tumours of the testis are uncommon, different in
manifestation, and affecting all age groups.

Primary carcinoid tumours have good prognosis but the
metastatic potential exists and may be delayed; thus, a long-term
follow-up is warranted. Petrossian et al. [142] stated the
following:

It has been documented that Carcinoid tumours are the most
commonly encountered small bowel malignancy and are
believed to arise from neuroendocrine cells [143]

Carcinoid tumours are classically found at the tip of the
vermiform appendix or the terminal ileum although they have
also been described to occur in the lungs, pancreas, rectum, and
genitourinary tract. [144]

Carcinoid tumours of the testis are a rare entity comprising less
than one percent of all testis tumours [92].

Carcinoid tumours of the testis could arise as a metastasis from
an extra-testicular primary, as a component of a teratoma, or as
a primary tumour, with primary tumour being most common.
[47]

In their report, they had described a case of a primary carcinoid
tumour of the testis and literature review, with focus on
presentation, diagnostic and pathologic evaluation, surgical
management, and follow-up.Petrossian et al. [142] reported a
patient GD, who was a 78-year-old Caucasian man referred with
a four-month history of an enlarging, minimally tender left
scrotal mass. He denied any weight loss, trauma, haematuria, or
systemic symptoms. His clinical examination demonstrated an
indurated left testis which was consistent with a mass. The
results of his urinalysis and microscopy were negative for
infection. He had ultrasound scan of his testes and scrotal
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contents which revealed a 3.4 cm x 3.0 cm well-circumscribed,
hyperaemic, cystic, and solid lesion of mixed echogenicity
within his left testis which was highly suspicious for malignancy
(see figure 12). The results of his serum tumour markers and
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staging CT scan were normal and had demonstrated no evidence
of metastasis. The patient underwent an uncomplicated left
radical orchiectomy.

Dist C 30.7 mm

Figure 12: Scrotal ultrasound of left testis (sagittal and transverse views). Note the cystic and solid lesion of mixed echogenicity. Reproduced from [142]
under the Creative Commons Attribution License.

Grossly, the orchidectomy specimen showed a 3.4 cm well-circumscribed,
yellow-tan mass with haemorrhagic areas (see figure 13). The lesion was
noted to be predominantly solid with an ill-defined cystic area filled with
straw coloured fluid. Histologically, the tumour had classic features of a
carcinoid. The tumour cells were noted to be arranged in insular, glandular,
and trabecular patterns in a background of fibrous stroma. The cells had
abundant granular, eosinophilic cytoplasm and round to oval nuclei with a
“salt and pepper” chromatin pattern. No teratoma elements or other germ
cell components were identified. A thorough sampling of the adjacent

grossly normal testicular parenchyma had shown only atrophic
seminiferous tubules with no evidence of intratubular germ cell neoplasia.
Immunostaining  examinations for  cytokeratin AE1/AE3 and
neuroendocrine markers (chromogranin, synaptophysin, and CD56) were
strongly positive supporting the diagnosis of a carcinoid tumour (see
figure 14). The specimen did not appear to have any aggressive features
such as multifocality, bilaterality, extra-testicular extension, or evidence of
vascular invasion. In addition, given its smaller size and lack of systemic
symptoms, the risk of metastasis was determined to be low.

Figure 13: Specimen photograph of left testis showing a 3.4 cm well-circumscribed, yellow-tan mass with haemorrhagic areas; Reproduced from [14
2] Under Creative Commons Attribution License.
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Figure 14: Positive synaptophysin and chromogranin staining of left testis carcinoid tumour. Reproduced from [142] Under the Creative Commons

Attribution license.

Given the lack of a defined protocol surrounding this entity, and its likely

indolent course, the collective decision made proceeds with close
observation consisting of periodic cross-sectional imaging. No .
biochemical follow-up is planned given absence of carcinoid symptoms on
presentation and low-risk pathological features. At the time of this writing

(12-month follow-up), the patient was without evidence of recurrence.

Petrossian et al. [142] made the ensuing summative discussions:

e The first reported case of primary testicular carcinoid was
described by Simon et al. in 1954, with more than 50 cases
reported at the time of this writing. [47] [83] [97] [116] [119] .
[139] [145] [146] [147].

e Even though less frequent, additional cases of metastatic
carcinoid to testis and carcinoid tumour associated with teratoma
had been reported. .

e  The origin of testicular carcinoid is unclear.

e  Carcinoid tumours of the testis might may arise as a result of
differentiation of pluripotential germ cells to argentaffin-like
cells or due to the development of a teratoma without any other
teratomatous elements [148]. This postulate had been further .
reinforced by FISH analysis performed by Abbosh et al. which
demonstrated the presence of classic genetic alterations that
characterize germ cell tumours in these cells with carcinoid
lesions: 12 p isochromosomy and overrepresentation [81].

e It has been documented that patient who have testicular
carcinoids are usually asymptomatic but they may have
testicular tenderness, hydrocele, or cryptorchidism on exam.
Rarely, these individuals may experience carcinoid syndrome
(episodic flushing, diarrhoea, wheezing, and right-sided heart
murmurs) as a result of the production of bioactive compounds
such as serotonin, histamine, bradykinin, and prostaglandins
[149].

e  Elevated serotonin levels and levels of its metabolite and 5-
hydroxyindoleacetic acid (5-HIAA) are present in the blood and
urine of those patients with this syndrome [150]. Traditionally,
liver or lung metastases should be present to result in the .
manifestation of carcinoid syndrome [83].

e Inmajority of cases, the standard work-up for a testicular tumour
had already been undertaken preoperatively which may include
serum tumour markers, and cross-sectional imaging to assess for
lymphadenopathy. Nevertheless, given the likelihood of an .
extra-testicular primary, dedicated radiology imaging of the
lungs, abdomen and pelvis should be conducted with either plain
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films, chest/abdomen/pelvic CT, octreotide scintigraphy, video
endoscopy, or a small bowel follow through [47].

Somatostatin receptor scintigraphy using indium-111 labelled
octreotide is superior to CT scan in the localization of the
primary tumour site and has a 96% sensitivity for detecting
metastases. This unique radiology imaging modality could
identify about two-thirds of the primary and metastatic tumours.
Octreotide binds to type 2 somatostatin receptors which are
expressed by most carcinoid cells [83].

It has been iterated that Radical orchidectomy has been
considered the treatment of choice as chemotherapy and
radiotherapy are known to have little effect on carcinoid tumours
of other origin [110].

Pathologically, the lesions are described as solid yellow-tan in
appearance with an exceedingly firm texture due to striking
desmoplasia which is characteristically present.

Histologically, the neoplastic cells can form discrete islands,
trabeculae, strands, glands, or undifferentiated sheets.

Immunohistochemical studies show reactivity to antibodies to
cytokeratin AE1 and AE3, chromogranin-A, neuron specific
enolase, synaptophysin, and CD56 [149].

Much like pheochromocytomas, the lesions malignant potential
cannot be predicted by its histopathology appearance [151].

Regardless, extensive testicular sampling should be undertaken
to discover intratubular germ cell neoplasia, a minute teratoma,
and/or evidence of a scar representing a burnt out or regressed
germ cell component.

Only once these steps had been undertaken could one
comfortably confirm a tumour as a primary carcinoid [152].

A review of cases that had been reported to date had indicated
that most cases of primary testicular carcinoids have an excellent
prognosis following the undertaking of orchidectomy.

In view of the scarcity of this entity, data regarding prognostic
indicators is lacking. Nevertheless, literature review had
suggested that tumour size, invasion, and evidence of the
carcinoid syndrome are associated with a worse prognosis and
the development of metastases [91].

Stroosma and Delaere had identified a mean tumour size of
70 mm versus 36 mm in patients with and without metastasis,
respectively [47].
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Similar findings were seen in gastrointestinal carcinoid tumours
even though, once again, the understanding of predictive
features had been complicated by the scarcity of these tumours
[47]. The study of gastrointestinal carcinoid tumours had seen
advances in genetic, molecular, and cellular sciences which may
enable the development of tumour markers to provide such
predictive information. [153] Similar techniques might evolve in
order to improve the understanding of testicular carcinoid;
nevertheless, at the present time such markers are lacking.

The overall incidence of metastases is only 11% as was seen in
the literature, involving spread to lymph nodes, liver, skin, and
the skeletal system. [92] [152]

The vast majority of metastases do tend to be identified at the
time of the initial diagnosis and are seen in patients who have
high-risk pathologic features [47].

Rare cases of delayed metastases had been reported;
nevertheless, making surveillance necessary. [119] [154]

The method of surveillance has been poorly defined given
absence of well-defined protocols.

Literature review had suggested significant variability to
surveillance used in previously reported cases (chest
radiography, CT, or 5-HIAA measurement), with many authors
failing to provide information about follow-up protocol they had
used. Nonetheless, Petrossian et al. [142] in addition iterated the
ensuing:

It was their belief that it is reasonable to undertake annual
clinical examination coupled with abdominal and lung radiology
imaging as an initial surveillance protocol.

Nevertheless, until further data regarding optimal surveillance
is available, they also believe that the decision regarding the
extent of surveillance should be made with the patient following
an informed discussion.

Serum levels of 5-HIAA or chromogranin A may be utilized,;
however, this does appear to be of most benefit in patients who
manifest initially with carcinoid syndrome.

Conclusions

Neuroendocrine tumours of the testis are rare tumours which
clinicians all over the world should be aware so that they can
have a high-index of suspicion for the tumour to enable them
establish a prompt diagnosis of the tumour.

It is important for clinicians to be able differentiate between
primary testicular neuroendocrine tumour (NET) and metastasis
of NET to the testis, in view of the fact that both primary and
metastatic neuroendocrine tumour of the testis are possible, and
consequences of a missed primary tumour in a patient who has
metastatic NET are significant.

Clinicians should strongly consider their undertaking of
esophago-gastroduodenoscopy and colonoscopy in order to
complete a staging work up in any patient who has NETS of his
testis.

Patients who have NET of testis would need to undergo follow-
up assessments for many years even following their successful
treatment in view of the fact that NET has the potential to
metastasize even after their initial treatment of curative intent.
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