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Abstract

BACKGROUND

Primary testicular neuroendocrine tumors are sporadic, accounting for only 0.23% of all
testicular tumors. Few cases have been reported in the literature, and no uniform
treatment protocol exists. We report a case of a primary testicular neuroendocrine
tumor with liver lymph node metastasis diagnosed at the age of 24 years and discuss its

clinicopathological features, diagnosis, differential diagnosis, treatment, and prognosis.

aASE SUMMARY

We report a case of a 24-year-old young patient with a primary testicular
neuroendocrine tumor with liver lymph node metastasis. The patient was found to have
a right testicular swelling of about 3cm*4cm in size with unclear borders with the testis
and no pressure pain seven years ago without any examination or treatment. One
month ago, an ultrasound examination was performed for persistent enlargement of the
right testis, which showed an occupying lesion of the right testis with a size of about
110mm*102mm*82mm. MRI scan of the testis (plain scan) showed that the right testis
was an occupying lesion with inhomogeneous density and mixed signal, the boundary
was still clear, and the possibility of seminoma was considered; chest X-ray and CT did

not show any apparent abnormalities; AFP The patient underwent radical orchiectomy,




and the pathological examination suggested a right testicular neuroendocrine tumor
with a typical carcinoid tumor histological type. One month after the surgery, the
patient received nine cycles of lanreotide chemotherapy at a 90 mg/month dose
without adverse effects. No distant lymph node or other organ metastases were
detected at a follow-up date. He is in the good physical condition and attends regular

follow-up visits.

CONCLUSION

Neuroendocrine tumors are rare in clinical practice, and the diagnosis mainly relies on
the characteristics of microscopic tumor cells and immunohistochemical features. A
treatment especially involves radical orchiectomy. If it is accompanied by distant lymph
node metastasis and the metastatic lesion can be resected, it should be surgically
removed; if it cannot be resected, growth inhibitor analog octreotide or lanreotide
chemotherapy can be administered to obtain good results, with close postoperative

follow-up to prevent recurrence and metastasis.
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Core Tip: Neuroendocrine tumors are rare in clinic, and the diagnosis mainly depends
on the characteristics of tumor cells and immunohistochemistry. Radical orchiectomy is
the main treatment. If it is accompanied by distant lymph node metastasis and the
metastatic lesion can be resected, it should be resected. If it cannot be resected, it can be
treated with somatostatin analogue octreotide or lanretin chemotherapy. Good results

can be obtained. Close follow-up can be done to prevent recurrence and metastasis.




INTRODUCTION

Neuroendocrine tumors are composed of a series of malignant tumors aris'ﬁug from
neuroendocrine cells throughout the body, which are often referred to as carcinoid
tumors and are characterized by the ability to produce peptides that lead to typical
hormonal syndromes|[1]. Neuroendocrine turrars occur mainly in the gastrointestinal
tract (85%), ileum, and appendix, as well as in other sites, including the lung, pancreas,
biliary tract, thymus, ovaries, and, rarely, the testisl2l. Testjcular neuroendocrine tumors
(TNET) account for less than 1% of all testicular tumorsBl. We report a case of a primary
testicular neuroendocrine tumor and discuss the clinicopathological features, diagnosis,

differential diagnosis, treatment, and prognosis of this rare tumor.

CASE PRESENTATION

Chief complaints
A 24-year-old young male presented with a 7-year history of painless progressive

enlargement of the right testicle.

History of present illness

This 24-year-old young male patient found a right testicular mass, hard and indistinctly
demarcated from the testicle, about 3cm*4cm in size, without pain, without further
examination and treatment seven years ago during physical examination. Due to the
gradual increase of the swelling, he was seen at Jiangxi Provincial People's Hospital on
September 15, 2021, and an ultrasound examination suggested that the right testicle was
an occupying lesion with a size of about 110*102*82 mm, which was considered to be

seminoma.

History of past illness
NA

Personal and family history




NA

Physical examination
The right testicle was enlarged and more challenging in texture, with indistinct
testicular epididymis demarcation. No enlarged lymph nodes were palpated in the

groin.

Laboratory examinations

AFP i 3.09ng/mLHCG < 0.20mIU/mL,LDH : 1769U/L; HCG: <
0.20mIU/mIL;HB:125g/L;RBC:4.24*1012

MPV:11.10f;LH:13.10mIU/ mL;FSH:15.40mIU /mL;E:45.90pg / mL;PRL:30.50ng /mL;T:2
79.00ng/dL;ALB:38.2g/L

Imaging examinations

Pre-admission.

2021-09-16 Jiangxi Provincial People's Hospital ultrasound showed an occupying lesion
in the right testicle, size of about 110*102*82mm, and varicose veins in the right
spermatic cord.

After-admission.

2021-09-16 Our CT showed that the right testis was significantly enlarged, measuring
about 8.1 cm X 99 cm, with mild to moderate heterogeneous enhancement on the
enhancement scan, considering malignancy, uneven enhancement of the liver
parenchyma, and multiple abnormally enhancing nodules in the right lobe of the liver,
with metastasis not excluded (Figure 1).

2021-09-16 Magnetic resonance scan of the testis (plain scan) showed an occupying
lesion in the right testis with an inhomogeneous density and mixed-signal with still

clear borders. A seminomatous cell tumor was considered a high probability (Figure 2).

FINAL DIAGNOSIS




Postoperative pathology showed that the resected specimen consisted of the right testis,
tumor, spermatic cord, and epididymis. The incisional surface of the right testis showed
a firm, grayish-yellow solid mass measuring ten x 7.5 x 9.5 cm with focal calcification
and no hemorrhage or necrosis. The right epididymis measured 12.5 cm in length and
1.5 cm in ductal diameter, and its portion was yellowish white, solid, soft, and without
tumor. Microscopic findings: the tumor was irregularly adenoid, nest-like, sieve-like
structure, contracted fissures were seen around the nest, cancer cells were abundant in
the envelope, red staining, consistent in size and shape, round and oval nuclei, finely
granular chromatin, abundant interstitial vessels, vitreous changes, nuclear fission was
not easily seen <2 per 10 HPF. immunohistochemistry showed: "A03 "CK (3+); CK8
(3+); CD56 (3+); CgA (3+); Syn (3+); Ki-67 (3%+); EMA (-); Vimentin (-); SALL4 (-);
CD117 (-); PLAP (-); CD30 (-); Gly-3 (-); OCT- 4 (-); Hep (-); CR (-); a-inhibin (-); CD34 (-);

D2-40 (-), considering (right testis) neuroendocrine tumor. (Figure 3).

TREATMENT

Radical orchiectomy was performed in September 2021 (right); the patient recovered
well and was discharged 7d after surgery. Regular chemotherapy with the growth
inhibitor analog lanreotide was started one month after surgery, and nine

chemotherapy sessions have been given so far.

OUTCOME AND FOLLOW-UP

The patient was reviewed on July 20, 2022, and the CT scan showed no distant lymph
node metastases (CT image follow-up was missing); he was in good health and was

attending regular follow-up visits.

DISCUSSION a
=l el 1
NETs were first described by Langhans in 1867[4. In 1954, Simon et al reported the first
case of primary testicular carcinoid tumorl®. Primary TNETs are extremely rare,

accounting for only 0.23% of all testicular tumorsl6l. Patients with TNETs are usually




between 20 and 90 years, with a mean presentation age of 46 years[7, 8]. According to
the latest 2016 World Health Organization (WHO) testicular tumor classification
system, TNETs are germ cell tumors unrelated to in situ germ cell neoplasial’l. TNETs
can be divided into three subgroups: pure primary TNETs, primary TNETs associated
with teratomas, and secondary NETs [0l Maddi M. Amine et al reported the clinical
characteristics of 132 cases with TNETs reported from 1930 to February 2015, with
patients' ages ranging from 10 to 83 years (mean, 39 years). The distribution of tumor

types, sizes, and immunohistochemical findings are shown in Table 2.3[111.

NETs are heterogeneous tumors originating from peptidergic neurons and
neuroendocrine cells, distributed in different tissues and organs, and occurring in two
main categories: neuroendocrine organs, such as the pituitary gland, thymus, and
adrenal gland. The other category is non-neuroendocrine organs, such as the
gastrointestinal tract, pancreas, lung, genitourinary system, efc.[2l. Currently, there is no
classification method for TNETSs, and the clinical classification is mainly based on the
2019 WHO Gastrointestinal Tumor Classification Systeml!316l. According to the
morphological characteristics and biological behavior of this tumor, NETs are classified
into two types: i) NETs; including NET grades 1, 2, and 3; ii) neuroendocrine
carcinomas (NECs), including small and large cell carcinomas and mixed
neuroendocrine-non-neuroendocrine tumors; meanwhile, based on the nuclear
schwannoma count and/or Ki-67 index, NETs are histologically classified into three
grades, namely low (G1, with <2 nuclear schwannomas/10 HPF and Ki-67 <3%),
intermediate (G2, with 2-20 nuclear schwannomas/10 HPF and Ki-67 3%-20%) and
high (G3, with >20 nuclear schwannomas/10 HPF and Ki-67 >20%). Ki-67 >20%)
grades. Secondary NEC is usually metastasized from lung or gastrointestinal NEC to

the testisll7l,

Studies have shown that most testicular carcinoid tumors are NETs originating from

Kulchitsky cells in the embryonic primitive intestinal mucosal®l. The main clinical




manifestation of these tumors is painless testicular swelling or masses, and some
patients may experience testicular pressure pain. TNET cells secrete biologically active
substances such as 5-hydroxytryptamine, histamine, and prostaglandins. These
substances are inactivated in the liver and lungs through blood circulation; some cannot
be inactivated. As a result, about 10% of patients show symptoms of flushed skin,
diarrhea, asthma, and heart damage ( carcinoid syndrome)?l. Primary TNETs rarely
cause carcinoid syndrome or metastasis. In the present case, the primary TNET was
accompanied by liver lymph node metastasis with <2 nuclear schwannomas/10 HPF.
The rest of the body tissues, organs, and lymph nodes showed no lesions or metastases
and no neuroendocrine syndrome. Therefore, the diagnosis of primary TNET (G1) with
liver lymph node metastasis was supported by clinical, imaging, and histopathological
findings.

Differential diagnosis

Primary NETs (G1) are diagnosed based on clinical, ultrasound, histopathological, and
immunohistochemical findingsl'2. TNET should be differentiated from testicular
teratomas combined with carcinoid tumors, metastatic carcinoid tumors, supportive cell
tumors, and seminomas. (1) Teratoma combined with carcinoid tumor: The mass has
typical sarcoid features of teratomas, and the microscopic composition of tumor tissue
is complex, with three germinal teratoma components and carcinoid components. (2)
Metastatic carcinoid tumor: It often involves the bilateral testes, with a multifocal
pattern, lymphatic vessels, and vascular infiltration, and there is a primary tumor
outside the testes. (3) Supporting cell tumor: Tumor cells are arranged in striated, solid
nests, solid tubular or sieve-like shapes, surrounded by an encapsulated basement
membrane, with dense fibrous mesenchyme often accompanied by hyaline
degeneration. Inmunophenotype: Tumor cells express a-inhibin and vimentin but are
negative for cytokeratin, synaptophysin, chromogranin A, and neuron-specific enolase.
(4) Seminoblastoma: It consists of diffusely uniform, large, well-defined round tumor

cells separated by slender fibers into sheets and cords, with interstitial infiltration of




lymphocytes. Differential diagnosis was not difficult when supplemented with CD117
and placental alkaline phosphatase immunostaining[20-231.

Most TNET cases are reported to be moderate-to-low malignant tumors; therefore,
radical surgical resection is recommended with long-term postoperative follow-upl24l.
Some studies have indicated that the choice of surgical approach is based on the tumor
size, lymph nodes' presence, and distant metastases. Radical orchiectomy is
recommended for low- to intermediate-grade primary TNET patients with good results,
and close postoperative follow-up is required to prevent recurrence and metastasis!?l.
Surgical resection combined with postoperative radiotherapy and chemotherapy is
currently the treatment for TNETs. The extent and mode of resection depend on the
nature, size, and location of the tumor, the depth of tumor infiltration, whether there
are lymph node metastases, efc.l20 271, Chemotherapy (cisplatin and etoposide,
ifosfamide, epirubicin, and octreotide) or radiotherapy improves survival in patients
with primary TNETs with lymph nodes and lung metastases(?l. It has been shown that
growth inhibitor analogs, such as octreotide and lanreotide, have antiproliferative
effects on both primary and 1getastatic tumors in the case of NETs[??l. Octreotide is a
growth inhibitor analog that inhibits the release of hormones and neurotransmitters,
causing symptomatic improvement in approximately 80% of patientsP’l. In contrast,
patients with carcinoid syndrome have poor prognosesl®ll. If the metastatic lesion is
resectable, surgery should be performed; if it is not resectable, a trial of octreotide
therapy can be performed because of its antiproliferative and anti-hormonal
propertiesi®2l. Our patient underwent radical orchiectomy and radiofrequency ablation
of the liver lymph nodes 1 mo after surgery and received nine cycles of chemotherapy
with lanreotide at a dose of 90 mg/month after radiofrequency ablation treatment. No
distant lymph nodes or other organ metastases have been detected at the follow-up. He

was in a good physical condition and attended regular follow-up visits.

CONCLUSION




In conclusion, testicular neuroendocrine tumors are rare clinically, the clinical
manifestations are not specific, and the diagnosis mainly relies on the characteristics of
microscopic tumor cells and immunohistochemical features. The diagnosis primarily
depends on microscopic tumor cell characteristics and immunohistochemical features.
Once the diagnosis of a neuroendocrine tumor is made, it is necessary to exclude
metastatic cancer or the presence of metastatic foci because about 10% of testicular
tumors may be metastatic, so it is essential to exclude metastatic testicular
neuroendocrine tumors. Radical orchiectomy is advocated for patients with low- to
intermediate-grade primary testicular neuroendocrine tumors. Suppose there are also
distant lymph node metastases, and the metastatic lesions can be resected. In that case,
they should be surgically removed, and if they cannot be resected, growth inhibitor
analogs octreotide or lanreotide chemotherapy can be administered to obtain good

results, with close postoperative follow-up to prevent recurrence and metastasis.
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