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Background : Small cell carcinoma of the uterine cervix is a rare and aggressive neoplasm,
for which there have been few diagnostic markers. Methods : Eleven cases of small cell car-
cinoma of the uterine cervix were retrieved from pathology files. Immunohistochemical stains
were performed for two epithelial markers (cytokeratin [AE1/AE3] and epithelial membrane
antigen [EMA]) and four neuroendocrine markers (neuron-specific enolase [NSE], CD56, chro-
mogranin, and synaptophysin). Results : Of the nine cases followed up, two with initial distant
metastasis died within one year. All seven remaining cases were diagnosed at stage Ib, and
showed no evidence of recurrence. Nine cases were positive for one or more epithelial markers.
Two cases showed positivity for epithelial markers in less than 10% of their tumor cells. The
immunoreactivity for neuroendocrine markers showed variable results; four cases were reac-
tive for chromogranin, four were positive for synaptophysin, and seven were reactive for CD56.
All cases were positive for NSE. Conclusions : A diagnostic panel of chromogranin, synap-
tophysin, and CD56 rather than a single marker would be useful for the diagnosis of small-cell
carcinoma of the uterine cervix.
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Small-cell carcinoma of the uterine cervix is a relatively rare
primary uterine neoplasm, making up 0.5-5% of all cervical
epithelial neoplasms.1 Albores-Saavedra et al.2 described this
tumor for the first time in 1971 as a carcinoid tumor of the cer-
vix. Since then, it has been reported under various terms. While
the use of neuroendocrine markers such as chromogranin and
synaptophysin may be helpful in differential diagnoses, conven-
tional markers have shown disappointing results. Diagnoses were
made mainly on the basis of histologic features similar to small-
cell carcinoma of the lungs.3 This study evaluated the usefulness
of neuroendocrine markers, including CD56, in the diagnosis of
small-cell carcinoma and briefly reviewed the clinical behaviors
of the given cases.

MATERIAL AND METHODS

Cases diagnosed as small cell carcinoma of the uterine cervix
from March 1994 to April 2002 were retrieved from the surgi-
cal pathology files of Samsung Medical Center. All tissue sam-
ples were fixed in 10% formalin and embedded in paraffin. Four-
micrometer sections were stained with routine hematoxylin-
eosin stain and all the cases were reviewed by two pathologists.

Eleven tumors fit the histologic criteria proposed by Albores-
Saavedra et al.3 and were selected. Two cases with diagnostic dis-
crepancies were eliminated.

Immunohistochemical stains were performed by the standard
streptavidin biotin complex method with DAKO Tech MateTM

1000. Two epithelial cell markers, cytokeratin (AE1/AE3) and
epithelial membrane antigen (EMA), and four neuroendocrine
markers, chromogranin, synaptophysin, CD56, and neuron-spe-
cific enolase (NSE) were applied (Table 1). All of the cases
underwent heat-induced antigen retrieval as a pretreatment.

The results of immunohistochemistry were semi-quantified
as follows: 0, negative; equivocal (±), 1-10%; 1+, 10-25%; 2+,
25-50%; 3+, more than 50%.

RESULTS

Clinical and histopathologic features

The patient ages ranged from 34 to 85 years at the time of
diagnosis (median: 48 years). Seven patients underwent radical
hysterectomy, whereas only diagnostic biopsy was performed in
four patients (Table 2).
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Eight cases showed pure small-cell carcinoma, of which two
showed focal well-differentiated endocrine tumor-like features
such as a definite organoid appearance and a Homer-Wright
rosette formation. Compared to the small-cell carcinomas of
the lungs, the cases featured in this study showed cytologic fea-
tures of small- to intermediate-sized nuclei and more evident
neuroendocrine-like features, including organoid patterns and
rosette formations. All the cases, however, showed histologic
features different from carcinoid or atypical carcinoid tumors
such as a high mitotic rate (usually more than 10/10 high power
field) and a large, geographic necrosis.

Three cases had focal non-small-cell carcinomatous areas. Two
of these had an admixed squamous-cell carcinoma component
distinctly separated from typical small-cell carcinoma. The other
had a focal well-differentiated adenocarcinomatous component.

Follow-up data were available in nine cases. Two patients died
of disease within one year due to systemic metastasis. The dura-
tion of follow-us for the 7 remaining patients ranged from 6 to
38 months (median: 25 months), and 6 patients remained free
from disease during their follow-up. One patient had one meta-
static lymph node at the iliac chain without metastasis to dis-
tant organs or local recurrence.

Immunohistochemistry

Nine out of the eleven cases showed strong reactivity for epithe-
lial markers, the other two weak reactivity, and none of the cases
were negative for the epithelial markers. Eight patients were st-
rongly reactive for EMA, and seven for cytokeratin (Fig. 1). All
the cases were reactive for NSE, but the staining for three mark-
ers known to be specific for neuroendocrine differentiation, chro-
mogranin, synaptophysin, and CD56, showed variable results
(Fig. 2). Only four cases (36%) were positive for chromogranin,
three showed equivocal results, and four were completely nega-
tive for chromogranin. The results of synaptophysin were similar
to those of chromogranin. Four cases showed reactivity for synap-
tophysin, and two were only weakly stained. CD56 had higher
reactivity compared to the two antibodies mentioned earlier. Three
cases were negative for CD56, even though two of them showed
cytoplasmic staining in isolated cells without a membranous pat-
tern of staining. Seven tumors were strongly positive for CD56,
and one was weakly positive for CD56 (Table 3).

DISCUSSION

The diagnosis of small-cell carcinoma is based on routine mor-
phology. Many studies have indicated the neuroendocrine differ-
entiation of this tumor (Table 4). Gersell et al.4 reported that all
cases of small-cell carcinoma of the uterine cervix showed epithe-
lial differentiations and neuroendocrine properties proven by im-
munocytochemical studies, although later reports suggested a low
proportion of neuroendocrine differentiation in small-cell carci-
noma and a low positive rate for chromogranin or synaptophysin.5-9

CD56 (NCAM) has been shown to be valuable in the diagnosis
of small-cell carcinoma of the lungs; it has been proven to be a

Case No. Age (years) Diagnosis FIGO stage Procedure Lymph node status Follow up

1 38 Small cell carcinoma IV Biopsy only ND DOD
2 68 Small cell carcinoma IB1 Radical hysterectomy with chemotherapy NM Lost
3 64 Mixed small and squamous cell carcinoma IB1 Radical hysterectomy NM Lost
4 85 Small cell carcinoma IB1 Biopsy only ND NED
5 37 Small cell carcinoma IB1 Radical hysterectomy with chemotherapy NM NED
6 38 Small cell carcinoma IV Biopsy only ND DOD
7 34 Mixed small and adenocarcinoma IB1 Radical hysterectomy with chemotherapy NM NED
8 76 Small cell carcinoma IB2 Radical hysterectomy with chemotherapy ND NED

and radiotherapy
9 48 Small cell carcinoma IB1 Radical hysterectomy with chemotherapy NM NED

10 38 Small cell carcinoma IB2 Radical hysterectomy with chemotherapy 18/41 AWD
11 35 Mixed small and squamous cell carcinoma IB1 Radical hysterectomy with chemotherapy 3/9 NED

AWD, alive with disease; DOD, died of disease; ND, not done; NED, no evidence of disease; NM, no metastasis.

Table 2. Clinical features of small cell carcinoma of the uterine cervix

Name Manufacturer Clone Dilution

Cytokeratin Zymed, South San AE1/AE3 1:80
(AE1/AE3) Francisco, USA

Epithelial DAKO, Denmark E29 1:50
membrane antigen

Neuron specific Zymed, South San Polyclonal 1:80
enolase Francisco, USA

Chromogranin DAKO, Denmark DAK-A3 1:2,000
Synaptophysin DAKO, Denmark SY38 1:40
CD56 MONOSAN, Netherlands 123C3 1:20

Table 1. Immunohistochemical antibodies in this study
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sensitive and specific marker for the detection of neuroendocrine
differentiation.10 The use of CD56 has been especially highlight-
ed in the diagnosis of small-cell carcinoma of various sites.11 Al-
though Kaufmann et al.11 reported that all cervical small-cell
carcinomas were reactive for CD56, this study featured only a
few cases. Other reports12,13 also mentioned CD56 as a diagnostic
marker, but they did not list the staining results. In this study,
CD56 was proven to be a good diagnostic marker for small-cell
carcinoma of the uterine cervix. Since the staining pattern of
CD56 was an intense membranous pattern, there may be only
slight discrepancies in the interpretations by observers. In con-
trast, each chromogranin and synaptophysin showed a cytoplas-
mic staining pattern, and interobserver discrepancies might have

been present.
Although the sensitivity of CD56 is higher than that of other

neuroendocrine markers, its positive rate is too low for a diag-
nostic marker. By combining other neuroendocrine markers,
however, the detection rate in the diagnosis of small-cell carci-
noma can be improved. In this study, 7 out of 11 tumors were
reactive for CD56, although 9 cases were positive for CD56 or
chromogranin. The combined use of chromogranin and synap-
tophysin showed the same result. When all three markers were

No Cytokeratin EMA Chromogranin Synaptophysin CD56 NSE

1 ± 3+ 3+ ‐ 3+ 3+
2 3+ 3+ ± 3+ 3+ 3+
3 ± ‐ 1+ 1+ ‐ 3+
4 2+ 3+ ‐ ‐ ‐ 3+
5 2+ 3+ ‐ ‐ 3+ 3+
6 3+ 3+ 3+ ± 1+ 3+
7 ± ± ± 1+ 3+ 3+
8 3+ 3+ ‐ ‐ 3+ 2+
9 ± 1+ ‐ ± 3+ 3+

10 3+ 3+ 2+ 3+ ± 3+
11 3+ 3+ ± ‐ ‐ 3+

EMA, Epithelial Membrane Antigen; NSE, Neuron-Specific Enolase.

Table 3. Immunohistochemical results

Markers
Expression rate 

except NSE
Expression

rate

Gersell et al. (1988)4 NSE, CGR, SYN, 13/13 12/13
LEU

Nagell et al. (1998)8 NSE, CGR 8/22 3/22
Ambros et al. (1991)6 NSE, SYN, SER 7/7 4/7
Stoler et al. (1991)22 NSE, CGR, SYN 18/20 13/20
Abeler et al. (1994)5* NSE, SYN, CGR, 19/24

LEU
Straughn et al. (2001)9 NSE, CGR, SYN 14/16 12/16
Conner et al. (2002)7 CGR, SYN 10/23, 7/23+
Kim et al. (2002)12* NSE, CGR, CD56 13/18
Current study NSE, CGR, SYN, 11/11 9/11

CD56

*: Expression rate except neuron specific enolase cannot be calculated.
+: Expression rate for chromogranin and synaptophysin, respectively.
CRG, chromogranin; LEU, leu-7; NSE, neuron specific enolase; SER,
serotonin; SYN, synaptophysin.

Table 4. Expression rate of neuroendocrine markers in the liter-
ature

Fig. 1. Seven cases showed strong positive reaction for cytokeratin (AE1/AE3) (A) and nine cases were  reactive for epithelial membrane
antigen (B).

A B
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used simultaneously, nine cases became positive for chromo-
granin, synpatophysin, or CD56. This result is not better than
the cases stained with two neuroendocrine markers, including
CD56. A combination of these three markers rather than a sin-
gle marker would be more effective in the diagnosis of small-
cell carcinoma. 

Although all cases showed positive reactivity for NSE, the
specificity of this antibody is still problematic. One study revealed
that none of the squamous-cell carcinomas of the uterine cervix

were stained with NSE14, and another study reported the low
positive rate (3 out of 22) in squamous-cell carcinoma.6 Inter-
estingly, the former study applied the Dako EnVisionTM sys-
tem, which efficiently blocked the cross-reactivity with biotin
in tissues.14 This factor might contribute to the specificity of
NSE. Admixed squamous-cell carcinoma and adenocarcinoma
components in this study, however, showed positive reactions
for NSE. The specificity of NSE, however, is still unclear and
questionable.

Fig. 2. Four cases were positive for chromogranin (A) and synaptophysin (B). Seven out of eleven cases showed reactivity for CD56 (C)
and all cases were reactive for NSE (D).

A B

C D
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Two cases without immunoreactivity for neuroendocrine
markers were composed of undifferentiated small cells similar
to small-cell carcinoma of the lungs. One case consisted of a
pure small-cell carcinoma component, and the other of a com-
bination of small-cell carcinoma and squamous cell carcinoma.
Both cases showed a few cells with weak, cytoplasmic staining
for CD56. Although these tumors should be classified as small-
cell carcinomas, these cases may have origins different from those
of tumors, with positive neuroendocrine markers. These cases
without neuroendocrine differentiation could raise diagnostic
controversies, but there has been no general agreement in the
diagnosis of such cases. The name, small-cell undifferentiated
carcinoma, used by Gersell et al. may point out the heteroge-
neous character of this tumor.4 Cases without neuroendocrine
differentiation may have different clinical features and courses,
but one previous study failed to identify any significant prog-
nostic difference.13 Primary primitive neuroectodermal tumor
of the cervix has rarely been reported in the literature15-17 and
requires differential diagnosis. In such cases, epithelial markers
and CD99 would be helpful in differential diagnosis as would
histologic features, including nuclear molding, a fine, smudged
chromatin pattern, and a scanty cytoplasm. These might be
more important in the diagnosis.15

Although Ambros et al.6 suggested that cases negative for
epithelial markers and positive for neuroendocrine markers were
small-cell carcinoma, most of the cases in the current study showed
reactivity for epithelial markers. Furthermore, later reports also
suggested positive reactivity for epithelial markers.5-8

Clinical features were different from those reported in the liter-
ature. Typically, this rare tumor has been known to occur in mid-
dle-aged women and to have an aggressive clinical course. Gersell
et al.4 reported, however, that this tumor occurs with a wide
range of ages, and other studies have reported similar results.5

The prognostic results described in the literature were very con-
fusing. Abeler et al.5 reported that a 5-year survival rate occurred
in only 14% of their series, and Gersell’s series4 also revealed an
unfavorable prognosis for this tumor. Interestingly, Nagell’s
study8 also described the unfavorable prognosis of small-cell
carcinoma, but the 5-year survival rate in their study was much
higher than that in previous studies (55%). Recent studies showed
improved survival after adjuvant chemotherapy, and stage and
extrapelvic or lymph node metastases were reported as impor-
tant prognostic factors.18,19 In contrast, other studies20,21 reported
that adjuvant chemotherapy did not influence long-term sur-
vival and that lymph node metastasis was not a statistically sig-
nificant prognostic factor. In this study’s series, only 2 patients

with extrapelvic metastasis died of disease; a result that may
suggest better prognosis than that in previous studies. This study,
however, comprised cases at low stages, and further studies with
additional cases will be necessary to evaluate the prognosis and
prognostic factors of small-cell carcinoma of the uterine cervix.

In conclusion, a panel of these neuroendocrine markers would
be of great value in the diagnosis of small-cell carcinoma. Cor-
rect diagnosis of these cases may help physicians in choosing the
optimal treatment regimen.
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