
especially the case, if the screening program has been imple-
mented region-wise, because it is then possible to identify a
comparison group not yet invited to screening. However,
screening changes the age-specific incidence in cohorts of
women offered screening. This includes a prevalence peak at
first screen; an artificial aging at subsequent screens; and a
compensatory dip after end of screening [5,6]. Therefore,
studies of overdiagnosis require also that women can be fol-
lowed for a sufficiently long period after end of screening for
the compensatory dip to materialize. Such studies have been
undertaken in for instance Florence Italy [16]; in Finland [17];
and in Denmark [18].
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LETTER TO THE EDITOR

A case of isolated small cell carcinoma of the brain

C. Noonana and M. Jamesa,b

aDepartment of Oncology, Canterbury District Health Board, Christchurch, New Zealand; bDepartment of Medicine, University of Otago,
Christchurch, New Zealand

Case description

Presentation

A 43-year-old Caucasian female presented to the emergency
department with a four week history of decreased fluency of
speech and headache. She had no significant previous med-
ical history or regular medications, although was a current
cigarette smoker with 20 pack-year history. On examination,
she had expressive dysphasia, global right-sided hypoesthe-
sia, hypertonicity and weakness of the right upper limb.

Investigation

Her initial MR brain revealed prominent rim-enhancing neo-
plasms to the left parietal (41mm AP� 35mm T) and poster-
omedial temporal lobes (25mm AP� 11mm T) with
associated mass effect (as shown in Figure 1). A provisional
diagnosis of brain metastases from an unknown primary was
made. Staging investigations (including CT, MR and FDG PET-
CT modalities) showed no evidence of extra-cranial disease.
Serum haematology, biochemistry and tumour markers
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(including chromogramin A) were unremarkable. Further
investigation including colonoscopy, nuclear medicine bone
scan, ovarian ultrasound, breast ultrasound and mammog-
raphy failed to demonstrate extra-cranial disease.

Diagnosis

The patient underwent a left parietal craniotomy with
en-bloc resection of the larger tumour mass in the left par-
ietal region. She recovered well post-operatively with mild
residual expressive dysphasia.

On histopathological analysis, the tumour was composed
of sheets of cohesive epithelial cells with a high nuclear:cyto-
plasmic ratio, nuclear hyperchromasia, pleomorphism, a high
mitotic rate and minimal eosinophilic cytoplasm. There were
areas that showed prominent nuclear moulding, and cells
were arranged around fibrovascular cores, with palisading of
nuclei. The malignant cells were positive for pancytokeratin,
EMA, CK7, TTF-1, villin, CEA and weakly for CA125. They were
negative for CK20, CK5/6, vimentin, GFAP, S100, thyroglobulin
and GCDFP. Additional staining showed strong and diffusely
positive staining CD56 and chromogranin A, and negative
staining for synaptophysin.

The findings above are diagnostic of a poorly differentiated
neuroendocrine (small cell) carcinoma. Immunohistochemical
profiling and electron microscopy findings were suggestive of
a lung primary, however, further compatible extra-pulmonary
sites included the renal tract and cervix (also expressing TTF-1
positivity). The pathology was externally reviewed and vali-
dated by an independent pathologist.

A diagnosis of small cell cancer of unknown primary
(SCUP) with metastases to the brain was made.

Treatment

She subsequently underwent whole brain radiotherapy to a
dose of 30 gray administered in 15 treatments. This was
followed by a second phase ‘boost’ delivering 10 gray in five
treatments to known disease within the left parietal lobe. No
systemic treatment was administered.

The patient remained well for three years following radio-
therapy treatment before developing right facial and left arm
paraesthesia. A re-staging MR brain identified two new
lesions in the right frontal and insular lobes. Given the local-
ised nature of the recurrent disease, stereotactic radiotherapy
was given with a single dose of 14 gray.

Despite this, the lesions progressed over the following six
months. A second craniotomy involving resection of the
symptomatic right frontal lobe lesion was performed, and
her symptoms improved. Histologic examination and immu-
nohistochemistry confirmed recurrent neuroendocrine (small
cell) carcinoma.

Serial imaging (CT, MR, FDG PET-CT) over the subsequent
five years has not revealed evidence of extra-cranial disease.
Aside from residual left upper limb weakness and expressive
dysphasia, the patient remains systemically well.

Discussion

Neuroendocrine tumours (NETs) are a heterogeneous group
of neoplasms arising from cells of the endocrine (hormonal)
and nervous systems [1,2]. Although considered collectively,
they differ in histological appearance, biological behaviour
and sensitivity to treatment. The annual incidence of clinically
significant NETs is estimated as 2.5–5 per 100,000; although
the prevalence of silent and other undetected tumours is
likely higher [3,4].

A distinct class of poorly differentiated NETs are small
cell (oat-cell) tumours. The vast majority of small cell carci-
nomas arise in lung tissue (SCLC), while less common extra-
pulmonary small cell carcinoma (EPSCC) sites include thy-
roid, prostate, urinary bladder, skin, female genital tract, lar-
ynx, salivary glands and gastrointestinal tissues [5]. Extra-
pulmonary tumour outside these sites is classed as small
cell carcinoma of unknown primary (SCUP), and represent
only 1–2% of all small cell carcinomas. This diagnosis typic-
ally precedes subsequent identification of primary disease
[5,6].

Small cell carcinomas are characterised histologically by
their short doubling time, scant cytoplasm, flat shape, high
growth fraction; and biologically by their aggressive nature
and early development of metastatic disease. As in this case,
immunohistochemistry is increasingly utilised to confirm the
diagnosis of small cell carcinoma; characteristically staining
positive for chromogranin A, neuron-specific enolase (NSE),
and/or synaptophysin. When discriminating between lung
and extra-pulmonary disease, expression of thyroid transcrip-
tion factor 1 (TTF1) may be helpful, but it lacks the sensitivity
to distinguish between primary and metastatic lesions [7].
Cytogenetic analysis has shown promise in differentiating
between lung and extra-pulmonary disease; with loss of

Figure 1. Initial presentation MR brain.
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chromosome 10q and deletions in chromosome 13 recently
emphasised in pulmonary origin disease [8]. However,
currently there is no accepted cytogenetic pattern that
definitively distinguishes between primary and metastatic, or
pulmonary and EPSCC.

Prognosis for patients with SCUP varies widely from
months to several years; dependent on the anatomical loca-
tion, extent of disease, and response to treatment. A recent
large retrospective study (N¼ 120) reported median survival
for patients for limited versus extensive disease as 1.4 years
and 0.7 years, respectively [9]. Another retrospective analysis
(N¼ 101) reported median survival for patients with SCUP as
2.5 months [5]. Given their rare incidence, treatment recom-
mendations for EPSCC and SCUP are largely derived from sin-
gle-centre experiences or extrapolated from small cell lung
cancer studies [9]. However, given the known differences in
aetiology, clinical course and survival between SCLC and
SCUP/EPSCC, many clinicians argue a differential approach.
Recent evidence increasingly favours the targeted use of
loco-regional therapies such as surgery and radiotherapy as
these may provide prolonged disease-free survival for
patients with limited EPSCC [10]. This is in contrast to small
cell lung cancer (SCLC), which is largely considered a sys-
temic disease and rarely amenable to localised therapies at
time of diagnosis [11–13].

SCUP isolated to the central nervous system without evi-
dence of further disease remains extremely rare, and few
case reports exist to our knowledge [14,15]. Chionh et al.
reported two cases of solitary intra-cranial small cell carcin-
oma with no further disease on staging investigations [15].
Initial treatment involved primary surgical resection and
whole brain radiotherapy (30 gray delivered in 10 treat-
ments). Both patients later developed recurrent CNS disease.
Additional radiotherapy was administered to affected spinal
sites (30 gray in 10 treatments), followed by carboplatin (AUC
5, day 1) and etoposide (120mg/m2, days 1–3). At the time
of publication, one patient had completed four cycles of
chemotherapy and was disease-free at 33 months from diag-
nosis. The second had died of an acute myocardial infarction
shortly after the first cycle of etoposide. Combined with our
own experience, these cases support the role of aggressive
local therapies in providing prolonged local control and
recurrence-free survival.

Given the rarity of SCUP isolated to the brain, we initially
assumed the patient’s tumour represented metastatic disease
from a lung primary (SCLC). However, this assumption was
countered by the absence of distant disease on serial FDG
PET-CT, MR and CT imaging. Several similar cases are
reported in the literature describing incidences where pri-
mary lesions have undergone spontaneous regression, or
where a primary tumour has undergone early metastasis, and
metastases have subsequently mutated to select for more
rapid proliferation [5,6].

This case study describes a very rare presentation of iso-
lated CNS small cell carcinoma; which may represent either
SCUP metastasised to the brain, or primary small cell carcin-
oma of the brain. The patient was observed for five years

without detection of distant primary or extra-cranial disease
and displayed a relatively indolent clinical course. It supports
the use of loco-regional therapies such as surgery and radio-
therapy in the treatment of similar patients.
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