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apparent extracranial origin in the same intracranial
region one year following resection of malignant glioma
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Abstract: Primary small cell carcinoma (SCC) of the brain is rare, and there have been no reports of small cell carcinoma located at the resection site of a glioma without extracranial tumours. Herein, we report a case of brain SCC
in the same intracranial region from which a malignant glioma had been surgically resected a year prior. The patient,
a 68-year-old male, had headaches as a symptom, and brain CT and MRI revealed a hyperdense region measuring
5.5×5 centimetres. Blood test results showed no significant changes. H&E staining suggested that these tumour
cells had the characteristics of small cell lung carcinoma cells. Immunohistochemical staining for the glioma marker
S100 was negative, but immunohistochemical staining for the neuroendocrine marker synaptophysin and for the
cell adhesion molecule CD56 was strongly positive; meanwhile, staining for thyroid transcription factor-1 (TTF-1), a
relatively specific marker of lung and thyroid carcinoma, was positive, and the Ki67 index was 75%. The pathological
examination strongly suggested that the tumour was a small cell lung carcinoma, but CT and MRI scans indicated
that there were no extracranial tumours. Hence, the tumour could be a primary small cell brain carcinoma. The patient underwent surgical resection again; the excised tumour was a mass of grey and white tissues with fragmentary
morphology, and its dimensions were 3.0 cm×1.5 cm×0.8 cm.
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Introduction
Small cell carcinoma (SCC) is a highly aggressive neuroendocrine tumour marked by rapid
cell growth and proliferation [1]. Histological
analysis of SCC shows a high mitotic index. The
tumours are composed of small, round to spindle-shaped cells with dense nuclei and have a
trabecular growth pattern. In addition, there is
often necrosis within the tumour [2]. Small cell
carcinoma belongs to the neuroendocrine tumour (NET) family, a heterogeneous group of
tumours with neuronal and endocrine differentiation [1, 3]. Immunohistochemical staining
of some neuroendocrine markers is generally
used to diagnose the origin of these tumours
[4-6].
SCC is primarily diagnosed in the lung. In
1930, the first report of extrapulmonary small

cell carcinomas (EPSCCs) appeared, and these
tumours have now been documented to occur
in all organs. Small cell carcinomas of the lung
frequently metastasize to the brain, but extracranial small cell carcinomas are generally recognized earlier. Recently, small cell carcinomas
(SCCs) originating from extrapulmonary organs
have been detected and reported, but cases of
primary SCC are relatively rare, with an overall
incidence of approximately 0.1%-0.4%. Primary
small cell carcinomas of the brain are even
rarer [2, 7-11].
Herein, we report a case of brain small cell carcinoma located at the resection site of a prior
glioma, and serial CT, MRI and other examinations did not detect any extracranial primary
tumour sites. This case is unique, as primary
SCC was found at the site of the resected
glioma.
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Figure 1. The patient’s malignant glioma diagnosis. A. H&E staining (×20); B. Positive staining for the glioma marker
S-100 in the tumour cells (×10).

Table 1. Immunohistochemical staining of
glioma of the brain
Antigens
CK7
TTF-1
CgA
S100
CD34
Ki67
CD56
Synaptophysin

Results
+++
about 75%
+++
+++

+++, 60-100%; ++, 30%-60%; +, 10-30%; -, negative.

Case description
Presentation
In March 2019, a 68-year-old male was admitted to our hospital complaining of headache
and once suffered surgical resection of an
intracranial tumour because of a malignant glioma (diagnosed as grade II-III; Figure 1 and
Table 1) last year. After surgery, the patient
underwent whole brain radiotherapy and chemotherapy. The headache was limited to the
left temporal region of the brain and presented
episodically with no accompanying language
disorder or limb weakness. He also had no
symptoms of high intracranial pressure.
Investigation
The patient’s Glasgow Coma Scale (GCS) score
was 15, and there was an old surgical scar
measuring approximately 10 cm in the left
frontotemporal region of the brain. Brain MR
revealed prominent abnormal signals located
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in the region of the previous glioma resection
surgery (Figure 2). Further CT-MR investigation
verified that changes existed in the post-operative region of the left frontal and temporal
lobes. Serum biochemistry and tumour markers showed abnormal results. To diagnose
whether the SCC in the brain had metastasized
from an unknown primary tumour, multiple
organs, including the lung, kidney, liver, pancreas, gall bladder, bladder, and spleen, were
investigated by CT-MRI and B-scan ultrasound
and demonstrated no extracranial carcinoma.
Diagnosis
The patient underwent a left parietal craniotomy followed by en bloc surgical excision of the
larger tumour mass in the left temporal region.
The excised tumour mass, which measured
9×6×2 centimetres, was a pile of medium-soft
black tissue (Figure 3A), in contrast to the first
excised glioma tissue, which was a pile of soft
white tissue (Figure 3B). The histopathological
analysis of the medium-soft black tissue
showed that the tumour was composed of
sheets of pleomorphic round cells with hyperchromatic nuclei, irregular nuclear outlines,
and a high mitotic rate, which is consistent with
small cell carcinoma (Figure 4A and 4B).
Immunohistochemical staining exhibited negative results for CK7, CEA, CD34 and S100, but
the cell adhesion molecule CD56 (Figure 4D)
and the specific lung and thyroid carcinoma
marker TTF1 were strongly positive (Figure 4C),
and the neuroendocrine marker synaptophysin
was also positive (Figure 4E), and Ki67 showed
strong and diffuse positive staining (approximately 75% positive) (Table 2).
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Figure 2. Abnormal signal in the region of the old scar from the patient’s prior glioma resection. A. MR T1 presentation of glioma in the intracranial region of the brain (3*1.54*5.0*0.8 cm). B. MR+C presentation of giloma in the
intracranial region of the brain (3*1.54*5.0*0.8 cm). C. MR T1 presentation of giloma four months after surgery.
D. MR+C presentation of giloma four months after surgery. E. MR T1 presentation of a new tumour located in the
site of glioma resection (9*6*2 cm). F. MR+C presentation of a new tumour located in the site of glioma resection
(9*6*2 cm).

the renal tract and neck had
no abnormalities. The pathological tests were externally
reviewed and validated by
another pathologist from another hospital.

Figure 3. The patient’s tumour specimens of surgical resection. A. The small
cell carcinoma specimen; B. The glioma specimen.

The immunochemical profiling described above
was suggestive of lung primary small cell carcinoma; however, extrapulmonary sites including
877

Primary small cell carcinoma
of the brain without extracranial involvement was diagnosed in the region of the previous malignant glioma resection.
Treatment

Brain SCC is clinically treated by surgery in combination with brain radiotherapy and chemotherapy [12, 13]. The patient was treated with a
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Figure 4. The patient’s small cell carcinoma diagnosis. A. H&E staining (×4); B. H&E staining (×20); C. Positive
staining for TTF1 (×10); D. Positive staining for the neuroendocrine marker CD56 (×10). E. Positive staining for the
neuroendocrine marker synaptophysin (×10). F. Negative staining for the glioma marker S-100 (×10).

Table 2. Small cell carcinomas of the brain
reported in the literature

removed him from our hospital. The patient
died a few days later.

Antigens
CD34
S-100
Vimentin
Ki67
P53
SMA
CK
EMA

Discussion

Results
+++
+++
+
about 5%
-

CK, cytokeratin; TTF-1, thyroid transcription factor-1; Syn,
synaptophysin.

second surgery, but he experienced symptom
aggravation and herniation after surgery, and
he was in a state of lethargy. The patient’s relatives called for the withdrawal of treatment and
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SCC is a poorly differentiated neuroendocrine
tumour typically of pulmonary origin, and has a
high mitotic index, displaying neuroendocrine
markers [1, 6, 14]. SCLC (small cell lung carcinoma) is believed to be derived from neuroendocrine cells (NECs) or neuroendocrine progenitors (NEPs) in the lung [3, 9, 15]. Extrapulmonary small cell carcinoma (EPSCC) is defined as biopsy-proven small cell carcinoma in a
non-pulmonary primary site [16]. In the present
study, the patient’s brain tumour showed typical histological features of SCC; immunohistochemical staining for neuroendocrine antigens
(CD56 and synaptophysin) revealed strong
positivity, and no extracranial tumours were
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Table 3. Immunohistochemical staining of small cell carcinoma of the brain
References
[23]
[23]
[21]
[21]
[20]

Age/Sex
43/Female
75/Male
56/Male
71/Female
59/Female

Treatment
Radiotherapy
Radiation/cisplatin-based chemotherapy
Radiotherapy/chemotherapy
Radiotherapy/chemotherapy
Chemotherapy

Year
2017
2010
2009
2009
2008

Description
Primary SCC
Primary SCC
Primary SCC
Primary SCC
Primary SCC

+++, 60-100%; ++, 30%-60%; +, 10-30%; -, negative.

observed on serial CT, MRI or other examinations. These examinations showed that the
small cell carcinoma in the patient’s brain was
a primary brain tumour.
TTF-1, a relatively specific marker of lung and
thyroid carcinoma, is expressed in 70-90% of
SCLC cases but can also be positive in 44-80%
of extrapulmonary small cell carcinomas and
therefore is not useful in determining the primary site of SCLCs [17]. In the present case,
TTF-1 was strongly positive, and we hypothesized that these SCC cells could have originated from carcinogenesis in the lung tissues,
entered the brain, reached the site of the surgical scar, and proliferated and grown with
blood circulation. Of course, they could also
have originated from carcinogenesis in the tissues surrounding the former glioma site.
Extrapulmonary SCC is a rare neoplasm [6, 9,
10, 18, 19], and extrapulmonary SCC in the
brain is especially rare; we performed a literature search from 1983 to 2020 in PubMed
using the keywords “neuroendocrine carcinoma”, “small cell” and “brain”, and we found
only 5 cases (Table 3) [20-23]. The case that
we report in the present article is unique in
that a primary SCC of the brain was located in
the site of an old surgical scar from glioma
resection; we believe that this case report
offers some new findings for the study of extrapulmonary SCC origin.
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