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Introduction
Small cell carcinomas (SmCC) are malignancies that derive from 
neuroendocrine cells. The World Health Organisation (WHO) in 
2010 classified SmCC as a subgroup of neuroendocrine carcinoma 
(NEC) which accounts for approximately 0.6 percent of all 
colorectal cancers [1]. NEC has two histologic subgroups, namely 
large cell carcinoma (LCC) and small cell carcinoma (SmCC). 
LCC can be difficult to distinguish from poorly differentiated 
adenocarcinoma [2]. 

Despite the fact that the gastrointestinal tract (GI) has the largest 
number of neuroendocrine cells in the body it is unusual for 
such malignancies to occur here [3]. First described in 1952, 
nearly 650 cases of gastrointestinal SmCC have been reported in 
the literature until 2007 [4]. The oesophagus is the commonest 
site of incidence of GI SmCC (53%) followed by the colon 
(13%), stomach (11%), gallbladder (8.4%) and rectum (7.3%). 
The aggressive neoplastic nature of SmCC is characterised by 
rapid growth, high mitotic proliferation rate (>20 mitotic figures 

per 10 high-power fields [HPF] or a Ki-67 index >20%), early 
dissemination and poor prognosis [1-5]. 

SmCC of the rectum is an extrapulmonary small cell carcinoma 
(EPSmCC) entity, which morphologically resembles pulmonary 
small cell carcinoma (PSmCC). SmCC was originally thought to 
derive from amine-precursor uptake and decarboxylase cells 
(APUD). However, the pluripotent stem cell, with its potential for 
variable differentiation, is now the most widely accepted theory 
[6-9]. Although it is important to rule out a PSmCC as the primary 
tumour the treatment paradigm for EPSmCC is extrapolated form 
the platinum based therapy used to treat PSmCC [10-12]. 

The majority of the available literature for rectal or even GI 
SmCC is constituted of case reports and case series. Therefore, 
the objectives of the study are to describe the presentation, 
investigations and management of 3 patients presenting with 
rectal SmCC to our institution, and to systematically review this 
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Abstract
Small cell carcinoma (SCC) is a rare malignancy that can affect the gastrointestinal 
tract. Current knowledge is limited to individual case series. Here we present three 
cases from our own institution and report the results of a systematic review of the 
literature.

Methods and findings: A ten-year review of our institutions pathology database 
for rectal SCC was performed. A systematic search of Embase, PubMed and Google 
Scholar with cross-referencing was performed applying suitable exclusion criteria. 
Three cases were identified in our institution from 2004-2014. All were positive 
for synaptophysin, TTF-1, CD56 and CK positive. All had metastatic disease at 
presentation and had chemoradiotherapy. Median survival was 13 months. A 
systematic search found 112 articles of which 41 were included (121 patients). 
Optimal survival (37 months) was observed with a combination of surgery, 
chemotherapy and radiotherapy.

Conclusion: SCC rectum is a rare entity that is usually metastatic at presentation and 
has poor long-term survival despite aggressive treatment schedules. Prospective 
registries would optimize management of this unusual neuroendocrine tumour.

Keywords: Small cell carcinoma; Rectal cancer 
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rare entity in reported literature looking into survival as a primary 
outcome and treatment strategies.

Method
A systematic review was conducted to identify studies of all 
patients diagnosed with SmCC of the rectum in line with PRISMA 
methodology. The main outcome was to evaluate the overall 
survival for the reported treatment modalities. This was performed 
by electronic database interrogation by two experienced 
reviewers using a formal assessment of methodological quality; 
including manual searches of reference lists of relevant articles 
and consultation with experts in the field. No limits were applied 
except for English Language.

We searched the Embase, Ovid MEDLINE, Cochrane and Google 
Scholar databases for publications with the final search being 
conducted on November 13th 2015. We searched for the following 
terms: Rectal neoplasms AND small cell carcinoma OR “ small cell 
rectal carcinoma”, OR “oat cell carcinoma” OR “neuroendocrine 
tumours”. 

Exclusions
1. Studies/cases for primary gastrointestinal tumours outside 

the rectum.
2. Relevant studies that contain cases without clear distinction 

between large and small cell carcinoma.
3. Non-relevant articles i.e., prostate or lung small cell 

carcinoma.
4. Articles with no clear subset of information or no relevant 

available information within abstract /full text.
A critical appraisal of included case series using the National 
Institute for Health and Care Excellence Quality Assessment 
for Case Series Form (Table 1) was included which scores study 
quality out of a maximum possible score of 8.

Data extraction was done for each article, which divided cases into 
treatment modalities (Table 2). Surgical treatment was defined 
as “Extended surgery”, including codes for rectal amputation, 
abdominoperineal resection (APR), complete proctectomy 
with/without lymphadenectomy or lymph node dissection, and 
surgeries with partial or total removal of other adjacent organs. 
“Local surgery” includes codes for: local tumour excision (such as 
transanal excisions), anterior resection, segmental resection, or 
surgery not otherwise stated (NOS) [13].

Patients were then classified into outcomes for chemotherapy in 
addition to surgery. The Etoposide (ETP) and Cisplatin (CIS) regimen 
was most frequently reported, followed by various combinations 
of chemotherapeutic agents, some of which included CIS and ETP. 
Lastly we included patients having radiotherapy in combination 
with surgery and/or chemotherapy. 

In addition to the systematic literature review we evaluated the 
experience of our University hospital in the management of 
rectal SmCC. A consultant pathologist conducted a retrospective 
review of the hospital pathology database. This cross-referenced 
rectal cancer cases and SmCC over a ten-year study period 
(2004-2014). Once pathologically verified the paraffin embedded 

slides were dewaxed and stained with Synaptophysin, TTF1, 
Chromogranin, CD56, CD20, CD7 and CK antibodies (Ventana, Inc) 
for immunohistochemistry.

Using the Patient Information Management System (PIMS), the 
corresponding investigations, management and survival data 
were retrieved. 

Results
112 articles were identified (52 Ovid MEDLINE, 43 Embase, 4 
Google Scholar and 13 Hand searches). 22 were duplicates and 
50 studies were excluded as shown in Figure 1.

Two authors (EQ, MN) reviewed abstracts and then full texts of 
all included 41 studies and crosschecked suitability for inclusion – 
none were randomised clinical trials. 

190 patients (cases) of rectal small cell rectal cancer were 
identified; only 121 patients had sufficient data to be included in 
the analysis. The age range was (24-78 years). Forty two percent 
of patients were female. The studies showed considerable 
variation in the amount of reported data. The main fields of 
interest were gender, age at diagnosis, treatment modality, 
presence of metastases at presentation and survival. Missing 
data was recorded.

Neither detailed TNM staging nor histological grading was 
available in the majority of studies. 6 case series were assessed 
against the NICE guidelines qualitative questionnaire.

The patients who had radiotherapy, chemotherapy and surgery 
had the best survival (37 months). The individuals that underwent 
“Extended surgery” had relatively better survival than those who 
had “Local surgery” but they were more likely to have metastasis 
at presentation (40.6% vs. 27%). Patients who were treated with 
triple (Surgery +CTX +RTX) therapy were more likely to survive 
compared to patients that received single or dual modalities.

Despite the fact that the median survival for the chemotherapy 
plus surgery group was just 9 months and more likely to have 
distant disease at presentation (80%), some studies reported 
individual patients having survival figures in excess of 70 months 
(data not shown).

Although the number of included patients was sufficient the small 
sample size for different treatment groups as well the inconsistent 
recording of data limited the ability for statistical power. Hence, a 
meta-analysis was not deemed appropriate.

Retrospective review of our institutions pathology database 
over the last 10 years identified 3 patients (2 females, 1 male). 

Author Qualitative score 71

(Median 3, range 1-7)

Modrek 7
Demellawy 5

Gaffey 4
Staren 2

Cebrian 1
Shirouzu 1

Table 1 Quality Assessment for Case Series.
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All patients were treated with chemotherapy (Cisplatin and 
Etoposide) followed by consolidation radiotherapy. None had 
any surgical intervention. The median survival was 13 months 
(Table 3). Immunostaining results with Synaptophysin, TTF1, 
Chromogranin CK7, CK20, CD56 is shown in Table 4. All were TTF1 
and CK positive. 

Discussion
Small cell carcinoma (SmCC) falls under the umbrella of 
extrapulmonary small cell carcinoma (EPSmCC), which is a group 
of uncommon endocrine neoplasms that has been reported 
to involve any organ. SmCC resembles pulmonary small cell 
carcinoma (PSmCC), a common primary lung cancer, which 
contributes to nearly a quarter of lung cancer [13,14]. SmCC was 
thought to derive from neuroendocrine cells amine-precursor 
uptake and decarboxylase (APUD) [15]. However, Pluripotent 
stem cells with the potential for variable differentiation to be the 
precursor is the most widely accepted theory [8,16].

Duguid reported the first EPSmCC in 1930. Twenty-two years 
later Mckeown reported the first gastrointestinal case. Since then 
more than 500 cases had been reported. Approximately 200 cases 
of rectal small cell carcinoma were reported until present. The 
rectum if the most common location of small cell carcinoma in 
the large bowel followed by the caecum and sigmoid colon [17].

The available literature consists mainly of series of case reports 
or small case series [18]. Prognosis is very poor for these patients 
that can be secondary that the tumor’s biology is aggressive, 
metastatic disease at the time of diagnosis, with poor response 
to chemo/radiotherapy.

Seventy percent of patients present with metastases at the time 
of diagnosis [19,20] The reported 6 months, 3 year and 5 year 
survival rates of 58%, 13% and 6% respectively, with a median 
survival of 10.4 months [21]. The systematic review conducted 
here found a median survival of 8.5 months for all included 
studies.

SmCC is a distinct clinicopathological entity. The fact that SmCC 
resembles the PSmCC undermines the importance of excluding 
a primary lung tumour with secondary metastasis to the GI tract. 
Other differential diagnoses include cloacogenic carcinoma, 
lymphoma, embryonic rhabdomyosarcoma, amelanotic melanoma 
and carcinoid.

Peak incidence of these tumours is in the sixth and seventh 
decades of life. The limited information on colorectal small cell 
carcinoma in the English literature shows that these tumours 
have similar demographic features to colorectal adenocarcinomas 
apart from this being more common in females that contradict 
our findings of an increased male predominance.

The data extrapolated from Survey of Epidemiology and End 
Results (SEER) reported several patient characteristics associated 
with colorectal NEC (1367 patients) as compared to colorectal 
adenocarcinoma. Neither smoking nor poverty were associated 
with colorectal NEC. The incidence was significantly different 
amongst different races/ethnicities, with the lowest incidence in 
white Hispanic and Asian populations [22]. 

The clinical presentation of this unusual tumour mimics the 
usual presentation of other colorectal malignancies without 
any distinctive features. Occasional correlations and rare 
presentations have been reported. Small cell carcinoma rarely 
presented as paraneoplastic syndrome [23] but a number of rectal 
SmCC case reports demonstrated an association with chronic 
ulcerative colitis, although adenocarcinoma is the malignancy 
most commonly associated with a background of ulcerative 
colitis [24–27]. HIV has also been correlated as well as HPV with 
rectal SmCC [28–30]. 

Classically the patients will have similar workup (i.e., Pelvic MRI, 
CT scan of the chest, abdomen and pelvis) to other rectal cancers 
until the histology is confirmed.

Some authors suggest routine bronchoscopy to rule out a primary 
SmCC. Investigators also advise to perform a bone marrow 
biopsy if there are features of bone marrow involvement such 

*At presentation
**Cisplatin/Etoposide/Folfox/Vincristine/Cyclophosphamide/Carboplatin/Irenotecan/Methotrexate/Bevacizumab/Doxorubicin (different combinations) 
[9,13,18,22-29,32,33,41-71].

Treatment Modality Subgroup Number of patients Stage IV * Median survival   (range)
Surgery Extended 32 40.6% 9 mo (2-84)

Surgery 15 40% 7 mo (2-84)
+CTX 6 83% 16 mo (4-48)
+ RTX 7 NA NA

+CTX+RTX 4 25% 10(4-16)
Local 25 27% 6 (3-18)

Surgery 11 36% 6(2-10)
+CTX 4 27% 7.5(3-9)
+RTX 7 0% NA

+CTX+RTX 3 50% 30 (18-42)
Chemotherapy (CTX)** +Surgery 10 80% 9(3-48)
Chemotherapy Regimen ETP+CIS 13 61.5% 6.5 (2-48)

Other ** 15 73% 9 (2-36)
Radiotherapy (RTX) +Surgery 16 12.5% NA

+Chemotherapy 6 66% 12(3-72)
+Surgery + Chemotherapy 5 40% 17 (4-42)

Table 2 Systematic Review Results.
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as thrombocytopenia, or peripheral blood leukoerythroblastosis 
levels [3].

Positron emission tomography is a suitable staging adjunct, 
taking into consideration the high possibility of a metastatic 
disease. The use of radiolabelled somatostatin analog scans in 
GI SmCC is restricted to a small case series and as such is not 
currently recommended as standard of care. However, exploring 
its potential seems appropriate as this scan is frequently used in 
other gastrointestinal low grade neuroendocrine tumours [3,4].

Rectal SmCC appears similar to the equivalent pulmonary 
malignancy, having scanty cytoplasm, fusiform cell shape, fine 

granular chromatin, absent or small nucleoli, and nuclear molding 
[3,31,32]. 

Immunohistochemistry truly differentiates small cell carcinoma 
as a distinctive entity. Tumour cells tend to be positive for CD56 
(neural cell adhesion molecule), which was confirmed in our case 
series, presented here. CDX2, mCEA, synaptophysin, neurone-
specific enolase, keratin, and chromogranin immunohistochemistry 
can help differentiate it from non-endocrine poorly differentiated 
adenocarcinoma [17,32-34]. 

SmCC samples stained positive for CD56 significantly more than 
those of SYN, CgA, EMA, CK, and NSE (P<0.001) [34]. The expression 

Patient Age G Surgery Chemoradiotherapy 
(Cisplatin+Etoposide) Radiotherapy Survival 

(Months) Metastasis Cause of death

A 62 F N Y Y 13 Y DOD
B 69 F N Y Y 28 Y DOD
C 69 M N Y Y 6 Y DOD

Table 3 Demographics, treatment modality and survival for our patient series.

Synaptophysin TTF1 Chromogranin CD56 CD20 CD 7 CK
A +++ +++ - +++ + (Very focal) +++ +++
B +++ +++ +(Weak,focal) +++ - +(Very focal) +++
C ++ ++(focal) - +++ - - +++

Table 4 Immunohistostaining for our patient series.

 
Figure 1 Prisma Flow chart.
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of EGFR was positive in the majority of colorectal SmCC patients [32]. 
Staining for thyroid transcription factor 1 (TTF-1) is reported to be 
uniformly negative in rectal SmCC [32,35], in contrast to pulmonary 
and other extrapulmonary SmCC [36]. This was contradicted in our 
small series, as all of the rectal SmCC were TTF-1 positive.

PSMCC and GI SmCC are similar at a cellular level with shared 
molecular characteristics, which include high proliferative activity, 
prevalence of p53 overexpression, Rb loss and telomerase activation, 
and rarity of p16 loss and k-r‘ m s mutations. Brenner et al. [18] 
suggested that there are some disparities of importance, one of 
which are the efficacy of surgery for example in SMCC compared to 
PSMCC. Although Brenner identified “pure” small cell carcinoma as 
an entity, response to treatment was not differentiated from other 
groups [18].

Treatment guidelines for GI SmCC is decided by fundamentally 
extrapolating from the much more recognised entity of primary 
PSmCC using platinum based chemotherapy and the use of 
surgical resection and adjuvant chemotherapy (colorectal 
adenocarcinoma treatment) for specifically colorectal SmCC 
[2,3,11]. Therefore the treatment algorithm for PSmCC suggests 
that treatment of choice should be multi-modality for limited 
disease and systemic chemotherapy for extensive disease [37]. 

This concords earlier reports which have indicated that radical 
surgery in isolation is inadequate to control local extrapulmonary 
small cell carcinoma due to the high relapse rates and short 
disease-free survival time [38]. The combination of adjuvant 
chemo-radiotherapy after definitive surgery for limited disease 
extrapulmonary small cell carcinoma has been associated with 
superior outcomes [39].

In a relatively large sample study including 126 high-grade 
neuroendocrine colorectal carcinomas (large and small cell), 
the surgical approach used to resect the primary tumour was 
not associated with better outcomes in patients presenting with 

either localised or metastatic disease [40]. This was also supported 
by a study looking into NEC within the SEER registry (population-
based Survey of Epidemiology and End Results registry) data, 
which demonstrated in minimal difference in relative survival for 
patients with non-metastatic compared with metastatic colorectal 
small cell carcinoma [22].

An article reporting the largest series of small cell carcinoma 
of the rectum (73 patients) found that there was a significant 
survival advantage for localised small cell rectal cancer treated with 
radiotherapy compared to those who did not receive radiotherapy 
[13]. Whether the patients had chemotherapy or not was not 
described. Although this study contributed a large number of 
patients to our study, no overall survival data were presented for 
different subsets so we could not report this in our results.

Although the authors in collaboration with experienced academic 
librarians used the most commonly utilised databases for the 
literature search, we acknowledge that source selection bias, 
publication bias as well as language bias can affect our results.

Prospective clinical trials for efficacy of treatment modalities are 
not possible for rare malignancies such as rectal SmCC. Therefore, 
accurate histological diagnosis and “tailored” treatment options 
should be determined in a multidisciplinary manner in order 
to achieve optimal outcomes. A prospectively maintained 
international registry for this relatively rare malignancy would 
help determine optimal management strategy.

Conclusion
This is the first systematic literature review of SmCC of the 
rectum. There is no agreed standard treatment approach for 
this aggressive colorectal SmCC at the present time. An optimal 
survival result from combined surgery, chemotherapy and 
radiotherapy but overall prognosis is poor.
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