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CASE REPORT

Abstract

Extrapulmonary small cell cancer (ESCC) of
the prostate represents less than 1% of the
prostate carcinomas and has a poor prognosis.
A 63-year-old male patient presented with
dysuria and nocturia and the initial
ultrasonography and CT revealed a prostatic
mass. On initial 18F-FDG PET-CT, the prostatic
mass showed intense FDG uptake and multiple
abdominal lymph nodes (LNs) with intense
uptake were  visualized.  Prostatectomy
wasdone and ESCC of prostate was diagnosed

pathologically. First follow-up 18F-FDG PET-CT
after chemo-radiation therapy showed near
complete remission of the disease. However,
second follow-up 18F-FDG PET-CT showed
multiple distant metastases in lung, LNs, bone
and brain.
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Introduction

Extrapulmonary small cell carcinoma (ESCC)
is a rare tumor as only 2 - 5% of small cell
carcinomas (SCC) arise from extrabronchial
sites, thus representing 0.1-0.4% of all
cancers [1]. ESCC is recognized as a distinct
pathology since its initial description by
Duguid and Kennedy in 1930 [2]. In the
beginning   it  was   considered  to   have   a
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neuroendocrine origin but now it is believed
that the origin is from multipotent stem cells,
which also explains the cellular heterogeneity
[3]. The common sites of ESSC are
gastrointestinal and genitourinary tracts.
However, the primary focus has been identified
only in 30% of the cases [4]. The disease stage
and the primary site of tumour are the most
important prognostic factors in ESCC. Limited
stage showed longer three year survival rate
(28%) than extensive stage (9%) [2].

ESCC of prostate is very rare, representing less
than 1% of all prostatic malignancies. The
median age of disease presentation is 65 years
in prostatic SCC, and the prognosis is usually
poor due to extensive lymph node, bone or
other organ metastases [5]. ESCC of prostate
is highly aggressive and the average survival
rate is 7 months [3]. The morphological
features of prostatic SCC mimics small cell
carcinoma of the lung. Most common
complaints are associated with prostatic
enlargement. However some patients may
present with symptoms related to metastasis;
rarely it may cause paraneoplastic syndromes
resulting from ectopic production of ACTH or
abnormal ADH release [5].

18F-fluorodeoxyglucose positron emission
tomography/computed tomography (18F-FDG
PET-CT) is a well-established modality in
oncology. ESSC shows avid FDG uptake,
therefore 18F-FDG PET-CT is useful for
evaluating primary tumour and metastatic
disease. Usefulness of 18F-FDG PET-CT in
diagnosis, staging and restaging has already
been reported [2, 6]. Here, we report a case
of ESSC of prostate using serial 18F-FDG PET-CT
imaging. 18F-FDG PET-CT was found useful to
evaluate staging, treatment response and
recurrence in ESSC.

Case report

A 63-year-old man was seen at an outside
hospital in September 2012 for urologic
symptoms. Ultrasonography and conventional
CT revealed a large prostatic mass. He
underwent 18F-FDG PET-CT at our hospital

(Figure 1). There was a large mass involving
prostate with intense FDG uptake (SUVmax =
16.5). This mass abutted on to and compressed
the rectum. Other intense FDG uptake lesions
were shown in multiple LNs along the right
external iliac and pre-sacral spaces (SUVmax ≤
11.5). Mild FDG uptake lesion was interpreted
as shoulder joint arthritis (SUVmax = 3.4). The
rest of imaged body, showed no significant
uptake to suggest other distant metastasis.
Prostectomy and LN dissection was performed
and small round cell tumour was confirmed
histopathologically. The results of immuno
histochemistry revealed positive vimentin,
synaptophysin, chromogranin-A, CD99 and
CD56 stains but negative prostate specific
antigen. Therefore, the final diagnosis was
made as extrapulmonary small cell cancer
(ESCC) originating from prostate. The
treatment employed was intensity modulated
radiotherapy (IMRT) and six cycles of
chemotherapy with etoposide and cisplatin
during 4 months.

Second 18F-FDG PET-CT was performed 4
weeks later after 6 cycles of chemotherapy. It
showed marked regression of disease both in
the primary site and LNs along right external
iliac and pre-sacral area. The SUVmax of
involving primary site was 2.9. (Figure 2).

Third 18F-FDG PET-CT was performed 1 year
later at the end of chemotherapy (Figure 3).
The patient complained of sacral pain.
Extensive distant metastases were shown on
18F-FDG PET-CT. A lesion with intense FDG
uptake lesion involving sacral bone (SUVmax =
17.5) was a bone metastasis. There were
multifocal lesions with FDG uptake involving
sacral level and at level of 11th thoracic
vertebra (SUVmax  ≤  7.4):  these  were
leptomeningeal seedings. Also, multiple
masses with intense FDG uptake in the right
lung (SUVmax ≤ 17.4) were  lung metastases.
Multiple enlarged LNs with intense FDG uptake
along right interlobar, right lower paratracheal
and highest mediastinum (SUVmax ~ 17.9) were
LN metastases. Moreover,  significantly  intense
uptake in the right occipital lobe of brain was
brain metastasis.
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Figure 1  (a-d) 18F-FDG PET/CT images at the time of diagnosis, showing large
hypermetabolic lesion in prostate and hypermetabolic lymph nodes in right external iliac
and pre-sacral spaces. (a = anterior MIP projection, b to d = transverse PET-CT fused
images); e and f are gadolinium enhanced MRI images showing well-enhancing metastatic
lymph node in the right external iliac area and well-enhancing large mass replacing prostate
with internal necrotic portion and involvement of anterior rectal wall
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Discussion

ESSC of the prostate is considered as a rare
and an aggressive neoplasm with a generally
unfavourable outcome even after surgery and
chemoradiotherapy [3], as seen in our case.
18F-FDG PET scintigraphy has a low sensitivity
in adenocarcinoma of the prostate. Therefore,
11C choline or acetate for PET image is usually
recommended for the evaluation of prostate
cancer rather than 18F-FDG [7, 8]. However
18F-FDG PET imaging is useful to evaluate lung
cancer and extra-pulmonary metastasis in
staging and management of SCC [9, 10].
Similarly there is an established relationship
between image quantification in the form of
SUVmax and the disease outcome as there is a
small number of survival of patients
associated with high SUVmax in case of SCC of
lung [11].

The role of 18F-FDG PET-CT in the
management of ESSC is not clear in literature
due to rarity of the disease and paucity of
published reports, however available data
suggests the use of this imaging modality in
the management of ESSC. Spieth et al.
reported that 18F-FDG PET-CT can decide the
treatment response and distant metastases
during monitoring patients with ESCC of
prostate and it was superior to bone scan for
the detecting bone metastasis [12]. Numerous
other reports have also shown that 18F-FDG
PET-CT is a useful imaging modality for
staging and evaluating treatment of ESSC
[13-15].
In our case, the diagnosis of ESSC of prostate
was confirmed by histopathology and
immunohistochemical stains. The disease
stage was established based on 18F-FDG
PET-CT at the time of diagnosis and it was
clear that it was an extensive stage disease.
First, the patient represented favorable
treatment response after surgery and
chemoradiotharepy but the patient
complained of bone pain 1 year later after the
end of therapy. 18F-FDG PET-CT revealed
extensive LNs, lung, brain metastasis and
leptomeningeal seedings.

Figure 2 18F-FDG PET-CT after chemo
radiotherapy, showing marked regression
of the disease. (a = anterior MIP projection,
b = fused transverse image at the level of
primary lesion)
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Figure 3 18F-FDG PET-CT after relapse, showing large sacral bone lesion,  multiple
leptomeningeal seeding at the level of sacrum and T11 vertebra, multiple hypermetabolic
lesions involving upper lobe of the right lung and enlarged hypermetabolic lymph nodes
involving right interlobar, right lower paratracheal and highest mediastinum. (a = anterior
MIP projection, b = coronal view, c = sagittal view and d to g = PET/CT transverse images)
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Our report indicates that 18F-FDG PET-CT is a
useful imaging modality for the initial
diagnosis and staging of the disease and
subsequently for the evaluation of treatment
response and recurrence in cases of ESCC of
prostate.

References

1. Howard S, O'Regan K, Jagannathan J,
Krajewski K, Giardino A, Ramaiya N.
Extrapulmonary small cell carcinoma: a
pictorial review. AJR Am J Roentgenol.
2011;197(3):W392-8.

2. Joyce EA, Kavanagh J, Sheehy N, Beddy
P, O'Keeffe SA. Imaging features of
extrapulmonary small cell carcinoma. Clin
Radiol. 2013;68(9):953-61.

3. Quiros Rivero J, Munoz Garcia JL, Cabrera
Rodriguez JJ, Gonzalez Ferreira JA, Samper
Ots P, Rios Kavadoy Y. Extrapulmonary
small cell carcinoma in breast and prostate.
Clin Transl Oncol. 2009;11(10):698-700.

4. Haider K, Shahid RK, Finch D, Sami A,
Ahmad I, Yadav S et al. Extrapulmonary
small cell cancer: a Canadian province's
experience. Cancer. 2006;107(9):2262-9.

5. Demirtas A, Sahin N, Ozturk F, Akinsal EC,
Demirtas T, Ekmekcioglu O et al. Small cell
prostate carcinoma: a case report and
review of the literature. Case Rep Urol.
2013;2013:387931.

6. Gregory DL, Brennan SM, Stillie A,
Herschtal A, Hicks RJ, MacManus MP et al.
Impact of 18F-fluorodeoxyglucose positron
emission tomography in the staging and
treatment response assessment of extra-
pulmonary small-cell cancer. J Med
Imaging Radiat Oncol. 2010;54(2):100-7.

7. Powles T, Murray I, Brock C, Oliver T, Avril
N. Molecular positron emission tomography
and PET/CT imaging in urological
malignancies. Eur Urol. 2007;51(6):1511-
20; discussion 20-1.

8. Larson SM, Schoder H. Advances in
positron emission tomography
applications for urologic cancers. Curr
Opin Urol. 2008;18(1):65-70.

9. Brink I, Schumacher T, Mix M, Ruhland S,
Stoelben E, Digel W et al. Impact of
[18F]FDG-PET on the primary staging of
small-cell lung cancer. Eur J Nucl Med Mol
Imaging. 2004;31(12):1614-20.

10. Yilmaz M, Celen Z, Sevinc A, Karakok M.
Widespread metastases in small cell
carcinoma of the prostate on FDG PET/CT.
Clin Nucl Med. 2009;34(9):598-600.

11. Chong S, Lee KS, Kim BT, Choi JY, Yi CA,
Chung MJ et al. Integrated PET/CT of
pulmonary neuroendocrine tumors:
diagnostic and prognostic implications.
AJR Am J Roentgenol. 2007;188(5):1223-
31.

12. Spiess PE, Pettaway CA, Vakar-Lopez F,
Kassouf W, Wang X, Busby JE et al.
Treatment outcomes of small cell
carcinoma of the prostate: a single-center
study. Cancer. 2007;110(8):1729-37.

13. Sayed MH, Farghaly HR, Nguyen NC,
Mostafa MS, Mekkawy MA, Osman MM.
Interesting image. Extrapulmonary small
cell carcinoma in prostate: detection with
F-18 FDG PET/CT. Clin Nucl Med.
2010;35(1):38-9.

14. Dong A, Zuo C, Wang Y. FDG PET/CT
imaging of extrapulmonary small cell
carcinoma of the adrenal gland. Clin Nucl
Med. 2013;38(11):e407-10.

15. Hueser CN, Nguyen NC, Osman M,
Havlioglu N, Patel AJ. Extrapulmonary
small cell carcinoma: involvement of the
brain without evidence of extracranial
malignancy by serial PET/CT scans. World
J Surg Oncol. 2008;6:102.



PJNM 2014, Volume 4, Number 1 92

Pak J Nucl Med 2014;4:86-92                                             2221-0288(201401/01)4:1<86:ARCOES>2.0.TX;2-M

in a patient with chronic cor pulmonale:
An autopsy correlation. J Nucl Cardiol
2006;13:294-6.

6. Otani H, Zhao QH, Guguchew PA, Wexler
JP, Travin MI. Identification of severe right
ventricular dysfunction and pressure
overload by stress radionuclide myocardial
perfusion SPECT imaging with gating. J
Nucl Cardiol 1999;6:375-6.

7. Galie N, Torbicki A, Barst R, Dartevelle P,
Haworth S, Higenbotam T et al. Guidelines
on the diagnosis and treatment of
pulmonary arterial hypertension. The task
force on the Diagnosis and treatment of
pulmonary arterial hypertension of the
European Society of Cardiology. Eur Heart
J 2004;25:2243-2278.

8. Pepke-Zaba J, Delcroix M, Lang I, et al.
Chronic thromboembolic pulmonary
hypertension (CTEPH): results from an
international prospective registry.
Circulation 2011;124:1973-1981.

9. Pengo V, Lensing AWA, Prins MH,
Marchiori A, Davidson BL, Albanese FTP,
Biasiolo A, Pegoraro C, Iliceto S,  Prandoni
P. Incidence of chronic thromboembolic
pulmonary hypertension after pulmonary
embolism. N Engl J Med 2004; 350;2257-
64.

10. Tilkemeier PL, Cooke CD, Grossman GB,
McCallister Jr BD, Ward RP. American
Society of Nuclear Cardiology information
statement: Standardized reporting matrix
for radionuclide myocardial perfusion
imaging. J Nucl Cardiol 2006;13(6):e157-
71.


