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Abstract
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Objective The occurrence of large-cell neuroendocrine carcinoma (LCNEC), a kind of neuroendocrine
tumor (NET), in the cranium is extremely rare. Here we report two such cases and review the literature in
order to improve the diagnosis and treatment of intracranial LCNEC.

Methods We report two cases of metastatic intracranial LCNEC. In case 1, the patient was diagnosed
with lung carcinoma and underwent chemotherapy. Brain metastases were found six months later. The lung
and intracranial lesions in case 2 were found at the same time.

Results Intracranial multiple-tumor resection was performed in case 1 and the patient died 2 months
later. Case 2 patient underwent surgery followed by chemotherapy with etoposide and carboplatin. Six
months postoperatively, a recurrence lesion was found in the left cerebellar hemisphere. The patient was
treated surgically. At present, a year after the diagnosis, the patient is still alive.

Conclusion NETs of the intracranial region are extremely rare, and hence, most of our knowledge is
based on lung NETSs, and standard treatment strategies for intracranial NETs remain unclear. Our patients
had different survival times probably due to different treatments, indicating that effective surgical resection
and subsequent multi-agent chemotherapy should be administered to promote long-term survival of

intracranial LCNEC patients.
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Large-cell neuroendocrine carcinoma (LCNEC) is a
kind of neuroendocrine tumor (NET), which is extremely
rare in the cranium. NETs are classified as high grade,
like small cell carcinoma (SCC) and LCNEC, or low
grade, like carcinoid (typical carcinoid and atypical
carcinoid). Out of all these, SCC is the most common.
LCNEC is extremely difficult to diagnose. Histology and
immunohistochemistry (ICH) are considered to be useful
for pathological diagnosis. The prognosis of intracranial
LCNEC is very poor, and standard treatment remains
unclear due to its rarity.

Here we report two patients with intracranial LCNEC
in order to improve the diagnosis and treatment of the
disease.

Case 1

A 57-year-old man was admitted to our hospital with
a history for paroxysmal headache and dizziness for half
a month, without nausea, emesis, tic of limbs, fever, and
chills. Five months before, the patient was diagnosed with
lung carcinoma and was administered chemotherapy with
gemcitabine and cis-platinum. Physical examination was
normal. Laboratory data were within the healthy range,
except for sodium (122.3 mmol/L). Cranial computerized
tomography (CT) showed multiple intracranial space-
occupying lesions. Cranial enhanced magnetic resonance
imaging (MRI) also revealed two abnormal circular and
enhanced intracranial masses with peritumoral edema;
one was approximately 3.9 cm x 3.1 cm in the left
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cerebellar hemisphere, and the other was about 1 cm x
0.7 cm in the left occipital lobe, which led us to suspect
that it was a metastatic carcinoma (Fig. 1). Additional
imaging test, such as the color doppler ultrasound and
CT of the neck, chest, abdomen, and the genitourinary
system showed that no extracranial lesions.

Intracranial multiple-tumor resection was performed
successfully and the patient showed good recovery. The
tumor in the left cerebellar hemisphere was approximately
2 cm x 2 cm x 1 cm and was hoary red and soft, and the
tumor in left occipital lobe measured 1 cm x 0.6 cm x
0.2 cm and was hoary and soft. Postoperative pathological
examination indicated solid nests of large cells with
eosinophilic cytoplasm and hyperchromatic nuclei and
nucleoli, focal necrosis, and a high mitotic rate (Fig. 2).
IHC analysis showed CD56(+), Ki-67(+ > 80%), CK7(+),
CK(+) cells (Fig. 3). A pathological diagnosis of metastatic
large-cell neuroendocrine carcinoma (LCNEC) was made
from the lung. The patient died in October 2017.

Case 2

A 58-year-old Chinese female was admitted to our
hospital with a history of headache and nausea. She had
no particular family history. Neurological examination
revealed parameters within healthy limits: the patient
was conscious, pupil size of both the eyes was equal
(about 2.5 mm), pupillary reaction to light was existent,
myodynamia of all the four limbs were normal, there
was normal nervous reflection of both knees, etc., and no
pathological reflection of Babinski’s sign was observed.
The patient’s laboratory data were within the healthy
limits. CT showed a lesion in the upper lobe of the left
lung and a lesion in the left cerebellum (Fig. 4). Pathology
report from a CT-guided percutaneous lung puncture
biopsy indicated poorly differentiated carcinoma. IHC
analysis showed AE1/AE3(+), P40(+), CK5/6(+), CD56(+),
Ki-67(+ > 80%) TTF-1(-), NapsinA(-) cells, and a diagnosis
of LCNEC of the lung was made.

Intracranial tumor resection was performed
successfully and the patient showed good recovery.
Postoperative pathological examination indicated a
poorly differentiated neuroendocrine carcinoma (Fig.
5). IHC stains were utilized with tumor cells positive for
Syn, CK, and CD56 (Fig. 6). A pathological diagnosis of
metastatic intracranial LCNEC was made from the lung.
The patient underwent chemotherapy with etoposide
and carboplatin.

Six months postoperatively, the patient presented with
a 10-day history of headache and tinnitus. CT imaging
demonstrated a recurrent lesion in the left cerebellar
hemisphere. The patient was treated with surgery.

http://otm.tjh.com.cn

Fig. 1 MRI revealed two abnormal circular enhanced intracranial
masses with peritumoral edema

Fig.2 Pathological examination indicated that solid nests of large cells,
with eosinophilic cytoplasm, hyperchromatic nuclei and nucleoli, focal
necrosis and high mitotic rate

Fig. 3

Immunohistochemistry (IHC) analysis showed The neoplastic
cells were positive for CD56 (a), Ki-67+ >80% (b), CK7 (c), CK (d)
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Fig. 4 CT showed a lesion in the left cerebellar region
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Fig. 5 Pathological examination showed poorly differentiated
neuroendocrine carcinoma

Fig. 6

Histomorphology and IHC were confirmed intracranial
LCNEC. At present, a year after the diagnosis, the patient
is still alive.

Discussion

NET is a kind of heterogeneous carcinoma " with the
very low incidence of about 5.25 cases per 100,000 .. It
is mainly observed in the lungs, the thyroid, the jejunum,
the ileum, and the pancreas ¥, while intracranial NET
is rarely reported. It was first described in 2005 by Peng
et al B, To our knowledge, only two relevant studies on
intracranial LCNEC, a kind of NET, have been reported
until now ¥

NETs of the cranium are exceedingly rare, and
consequently, most of the knowledge is based on lung
NETs. In the 2015 WHO classification, lung NETs
were classified as high grade, small cell carcinoma
(SCC) and LCNEC, or low grade, carcinoid (typical
carcinoid and atypical carcinoid). Out of all these, SCC
is the most common . NET tumor cell originated from
neuroendocrine cells and peptidergic neurons ubiquitous
in the neuroendocrine system. Travis et al"! first reported
lungs LCNEC and proposed that LCNEC have large and
polygonal cells with a low nucleo-to-cytoplasmic ratio,
coarse nuclear chromatin, and frequent nucleoli but
shows more necrosis and a higher mitotic rate (>10/10

IHC stains were utilized with tumor cells positive for Syn (a), CK (b), CD56 (c)

HPFs). Cytologically, LCNEC tumor cells are larger than
those of SCC and have distinct instead of molded cell
borders ¥ Typical carcinoids have nests of round cells and
a low mitotic rate. Like LCNEC, atypical carcinoids have
vesicular nuclei, prominent nucleoli, and pleomorphism
and necrosis but a low mitosis rate ..

It is extremely difficult to diagnose LCNEC before
surgery. Travis et al ¥ reported that LCNEC can only be
diagnosed in a surgically resected tumor, and it should
not be applied to cytology or small biopsy specimen. To
confirm the neuroendocrine features, tumor cells require
IHC to document neuroendocrine marker expression.
Ki-67, synaptophysin, chromogranin, neuron-specific
enolase, and CD56 are the most sensitive and specific
[0, Recently, a novel THC marker, TTF-1, has been
considered to be a useful marker for LCNEC . Among
the pulmonary tumors, TTF-1 was reported to have high
positive rates in atypical carcinoid tumors (100%), SCCs
(83%-100%) and LCNECs (25%-75%) ©..

In our patients, case 1 presented with paroxysmal
headache and dizziness, and was diagnosed using
histology and immunohistochemistry. Pathology of
the tumor showed that large cells with hyperchromatic
nuclei and nucleoli, focal necrosis, and high mitotic
rate, all of which aided in distinguishing it from a SCC
and carcinoid. IHC analysis revealed the neoplastic cells
were positive for CD56, Ki-67 (> 80%), CK7, and CK.



258

Histomorphology and IHC of this patient were confirmed
LCNEC. Case 2 presented with headache and nausea. IHC
analysis showed Syn, CD56, CK7, CK, and a pathological
diagnosis of metastatic intracranial LCNEC was made.
It is extremely difficult to diagnose LCNEC. In order to
improve the diagnosis of intracranial LCNEC, additional
IHC staining of synaptophysin, chromogranin, neuron-
specific enolase, CD56, and Ki-67 should be performed.

Standard treatment strategies for intracranial NETs
remain unclear due to the rarity of this neoplasm 712,
High-grade tumors are frequently regarded as a systemic
disease % Cao et al!" demonstrated that complete surgical
treatment is warranted for symptomatic mass effect.
Postoperative adjuvant chemotherapy and radiotherapy
might be effective to high-grade intracranial NECs.
However, Francisco et al ™ reported that chemotherapy
is the mainstay of therapy, and surgery or radiotherapy
should be considered. Van der Laan et al!'®! reported that
LCNEG, a kind of malignant cancer with poor prognosis,
has a 5-year survival rate of 14.4%. Prognosis is very poor
once LCNEC metastasize to the brain and most patients
survive for less than 6 months ['%. Cao er al ' reported
that postoperative chemotherapy (YH-16 combined
with temozolomide) is effective against intracranial
LCNEC. The treatment of intracranial LCNEC is less
reported. In our patients, case 1 underwent a complete
surgery and died two months later, and case 2 underwent
surgery followed by chemotherapy with etoposide and
carboplatin and is still alive. There is a difference in
the survival time between the two cases, which may be
due to the different treatments given. This shows that
effective surgical resection and subsequent multi-agent
chemotherapy should be performed to promote long-
term survival of intracranial LCNEC patients.

In conclusion, intracranial LCNEC is an extremely rare
malignant cancer. There have been only a few reports of
the disease in the literature. Here, we report a patient
with intracranial LCNEC to improve the diagnosis and
treatment of the disease.
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