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Abstract: Neuroendocrine tumors (NETs) generally arise from endocrine cells of gut and bronchi.
Primary NETs of spine are extremely rare and have been described in cervical spine, lumbar spine, sacrum,
and coccyx. So far, primary NETs in thoracic spine have not been reported yet. Here we described a
46-year-old Chinese woman with NET in thoracic spine. Neuroimaging revealed a mass behind the vertebral
body of T11, abnormal changes in the adnexa and surrounding soft tissue and compression of the spinal
cord. She received a total resection of the tumor and T11 corpectomy. Histopathological examination and
immunohistochemical staining proved the tumor to be a rare spinal NET. PET-CT and other examinations
ruled out the existence of tumors in any other site. So, she was diagnosed with NET of thoracic spine. The
patient received postoperative etoposide and nedaplatin chemotherapy for four cycles, and she recovered
well with no evidence of tumor recurrence or metastasis during six-month medical follow-up. Spine location
of NETs should be first considered as a metastatic disease unless there is proof ruling out the possibility.
Complete tumor resection is the most effective therapy in NETs of spine and should be considered in

priority, and chemotherapy and radiotherapy should be considered on an individual basis.
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Introduction chromogranin and tyrosine kinase-2 have been proposed as
specific biomarkers for NETs (8,9). So far, primary NETs in

Neuroendocrine tumors (NE'Ts) are a heterogeneous grou —
( ) g group thoracic spine have not been reported yet. Here we reported

of epithelial neoplastic lesions (1). The incidence of NETs a case of NET in thoracic spine. We present the following

has been reported to be 1 in 100,000 (2). The digestive
system and lungs are the most common sites of NETs (3).
Primary NETs of spine are extremely rare and have been
described in cervical spine (4), lumbar spine (2), sacrum
and coccyx (5-7). No specific symptoms are observed
in primary NETs of spine. Bone pain is by far the most
common symptom. Immunohistochemical markers are
crucial for a confirmatory diagnosis. And plasma levels of
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article in accordance with the CARE reporting checklist (10)
(available at http://dx.doi.org/10.21037/tcr-20-2279).

Case presentation

The patient was a 46-year-old Chinese woman of Han
nationality. She was admitted to the Department of
Spinal Surgery of Shandong Provincial Hospital Affiliated
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Figure 1 Preoperative magnetic resonance imaging and computed tomography of the thoracic spine. (A,B,C) Magnetic resonance imaging

revealed a mass behind the vertebral body of T'11 bulging into the spinal canal, spinal stenosis, indentation of the spinal cord, and enhancing

homogeneity with contrast. The mass demonstrated isointense signal on T1-weighted images and mixed signal on T2-weighted images. (D)

Computed tomography scan showed discontinuity of bone cortex of T11.

to Shandong First Medical University in March 2019,
complaining of loss of motor and sensory function in
lower extremities and back pain for six months. A pin-
prick sensation test showed bilateral loss of motor and
sensory function in lower extremities. She received
symptomatic treatments in the local hospital, with poor
therapeutic effect. The patient was healthy before, with
no family history of tumors. She denied any recent trauma
or injury. Magnetic resonance imaging (MRI) of the spine
(Figure 14,B,C) revealed a mass behind the vertebral
body of T11 bulging into the spinal canal, spinal stenosis,
indentation of the spinal cord, and enhancing homogeneity
with contrast. The mass demonstrated isointense signal
on T1-weighted images and mixed signal on T2-weighted
images. Computed tomography (CT) imaging showed
discontinuity of bone cortex of T11 (Figure 1D). Owing
to the limited condition of our hospital, the patient didn’t
receive “Ga-PET/CT examination. Under general
anesthesia, a total resection of the tumor, T11 corpectomy
and bone grafting with instrumented fixation in a standard
fixation surgery were performed for her. The postoperative
pathological tissue of the patient was detected and analyzed
by the Department of Pathology of Shandong Provincial
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Hospital and Qianfoshan Hospital of Shandong Province.
Histopathological examination indicated that the tissue was
low-grade NET (Figure 2). Immunohistochemical staining
revealed that the tumor cells were positive for chromogranin
A, synaptophysin, CK8/18, CAMS5.2, cytokeratin, and
Vimentin (focal) and negative for TTF-1, LCA, CD56
and S-100. The Ki-67 labeling index was 15%, indicating
that the tumor was G2 grade. Postoperative CT and PET-
CT revealed complete excision of the lesion (Figure 3) and
no other lesions were observed. So, the patient was finally
diagnosed with NET (G2) of thoracic spine. She recovered
well from the operation and then received postoperative
etoposide and nedaplatin chemotherapy for four cycles in
the Department of Oncology. The timeline of the patient
was listed in 7able 1. By now, the patient has received 1-year
follow-up examination. Clinical symptoms were markedly
improved. Results of routine blood examination, liver and
kidney function and tumor marker levels were basically
normal, and CT scan of chest and abdomen revealed no
evidence of tumor recurrence or metastasis.

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
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Table 1 Timeline of the patient
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Date Preoperative examination and treatment

Postoperative examination and treatment

March 8-11
imaging examination

March 12 Operation: a total resection of the tumor, T11
corpectomy and bone grafting with instrumented
fixation

March 16 -

March 18 -

April 24 to July 29 -

A mass behind the vertebral body of T11 was found by

CT and PET-CT revealed complete excision of the lesion and
no lesions in other sites

Histopathological examination and immunohistochemical
staining proved the mass to be a low-grade neuroendocrine
tumor (G2)

Four cycles of etoposide and nedaplatin chemotherapy

PET-CT, positron emission tomography-computed tomography.

Figure 2 Histopathological examination showed plump small
round cells (HE staining, x40).

with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient.

Discussion

NETs are heterogeneous neoplasms arising from
secretory cells of the diffuse neuroendocrine system,
which predominate in gastroenteropancreatic tract and
bronchopulmonary tree (11). Spine NETs are extremely rare
and are usually secondary outcomes of metastatic diseases
(12-14). Bone metastasis of NETs was often accompanied
by other distant metastasis like liver metastasis. 53-87%
of patients with bone metastasis would be complicated by
liver metastasis (13). The first diagnostic hypothesis for
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Figure 3 Postoperative computed tomography revealed complete
excision of the lesion and T11 corpectomy. Bone grafting with

instrumented fixation was performed.

our patient is just the metastasis from an unknown primary
NET, but complete postoperative examination and follow-
up failed to reveal any other NET lesions elsewhere in the

body.
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NETs usually remain clinically silent for a long period
and are often discovered in the context of nerve or organ
compression (5). Symptoms are mainly related to the site
of tumor and whether there is secretory function. In the
case of spinal lesions, mass effects can include local or
radicular pain, radiculopathy, and myelopathy if spinal
cord is involved. Our patient presented with back pain and
neurological symptoms, such as paresthesia and serious
weakness in bilateral lower extremities. Some NETs can
secrete vasoactive peptides and amines, such as serotonin
and tachykinins, resulting in carcinoid syndrome. The
common symptoms of carcinoid syndrome include diarrhea,
flushing, bronchospasm, and telangiectasia (15). There
were no signs of hormonal imbalance in our patient, so the
tumor was supposed to be a spine NET without secretory
function.

It is difficult to diagnose primary NETs of spine
preoperatively just by imaging features. It needs to be
differentiated with bone metastasis of common cancers such
as lung cancer and breast cancer, and also as an extradural
thoracic spinal mass, the differential diagnosis for NET
of thoracic spine includes paraganglioma, meningioma,
hematoma, neurofibroma, metastasis, abscess-phlegmon,
multiple myeloma, lymphoma, paraganglioma, angiolipoma,
and so on (5,16). Imaging examination plays an important
role in the detection and diagnosis of NETs. CT scan is
sensitive in the diagnosis of bone cortex destruction. MRI
can better identify the condition of lesion and surrounding
soft tissue and nerve involvement. And spinal MRI is
important for the detection of compression of spinal cord
and spine stability. Preoperative T1-weighted MRI of the
lumbar spine that reveals isointense and contrast-enhanced
masses are more likely to result in a definite diagnosis
than CT (8). Emission computed tomography (ECT) can
be used to screen bone lesions in other sites. The ability
to detect skeletal NETs has dramatically increased since
the introduction of “Ga-PET/CT. It is reported that
the diagnostic accuracy of “Ga-PET/CT in identifying
NET bone lesions is between 80% and 100%. Compared
to contrast-enhanced CT and MRI, ®*Ga-PET/CT may
provide a 20-25% vyield in terms of diagnostic ability to
detect bone lesions (17). In our case, CT, MRI, ECT and
PET-CT have been used in combination to precisely
present this lesion in the thoracic spine and rule out other
lesions.

The confirmative diagnosis of NETs is based on
histopathological examination and immunohistochemical
analysis. The histopathological features include
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nests and trabeculae of cells exhibiting round or oval
nuclei and rare mitoses, which are characteristics of a
NET (4). Immunohistochemical markers are crucial
for a confirmatory diagnosis of NETs, and the tumor
is usually observed to be positive for chromogranin A
and synaptophysin (4). The 2010 WHO classification
distinguishes neuroendocrine neoplasms (NENs) in three
groups: G1 (Ki-67 <2%), G2 (Ki-67 3-20%) and G3 (Ki-
67 >20%), according to Ki-67 value. G1 and G2 grades are
NETs, and G3 is neuroendocrine carcinoma (NEC) (14).
The pathological tissue of our patient was detected and
analyzed by the Department of Pathology of two tertiary
hospitals, confirming the diagnosis of NET belonging to
G2 with Ki-67 of 15%.

Total resection of the tumor is the most effective
treatment for patients with NETs, especially for those
with localized tumors. Radiotherapy is the best auxiliary
choice for patients with spinal cord metastasis of
NETs (18). Some patients may also benefit from
chemotherapy, but there is limited evidence for the
therapeutic effect of chemotherapy and radiotherapy in the
management of primary NETs of spine (8,19). A complete
tumor resection was performed in our patient, and 4 cycles
of chemotherapy were given after surgery for further
disease control. Our patient didn’t receive any radiotherapy
for some personal reason. However, localized radiotherapy
is one of the most important treatment strategies for lesion
sites where it is impossible to perform expanded resection.
With advances in gene monitoring and targeted treatments,
individualized treatment according to individual profile is
expected to become a potential and promising strategy.

For localized NETs, relative 5-year survival rate is
approaching 93%, not significantly different among the
different primary sites (20). Regular re-examination is
necessary to facilitate early detection of tumor recurrence,
and discovery of small lesions not found at the beginning of
diagnosis. Our patient has been followed up for one year.
No recurrence in the thoracic spine and no lesions in other
parts of the body were found, indicating that she might have
suffered from a primary NET of thoracic spine. However,
long term re-examination is still needed to rule out the
possibility of metastasis from other sites.

Conclusions

Thoracic spine NET is a rare entity and is difficult to be
diagnosed preoperatively. Confirmatory diagnosis depends
on histopathological examination and immunohistochemical
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analysis. Spine location of NET$ should be first considered
as a metastatic disease unless there is proof ruling out the
possibility. Complete tumor resection is the most effective
therapy in NETs of spine and should be considered in
priority, and chemotherapy and radiotherapy should be
considered on an individual basis.
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