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Abstract: To reveal the clinicopathological data and prognostic outcome of 26 cases of small cell neuroendocrine
carcinoma of the uterine cervix (SNCUC). In 2004-2014, the cases were retrospective reviewed and clinicopatho-
logical data were collected. Survivals were analyzed with Kaplan-Meier methods by SPSS 19.0. The median age of
the patients was 42 years. Twenty-one cases (80.8%) were diagnosed as being early stage carcinoma (International
Federation of Gynecology and Obstetrics stage I-lla). Eight cases (30.8%) underwent neoadjuvant chemotherapy
(NACT) before surgery. All patients received radical surgery that was followed by adjuvant therapy. The median
overall survival period (OS) of all cases was 19.3 months and the median disease-free survival (DFS) time was 16.6
months. SNCUC is rare in female genital tract cancer. Lymph node metastasis and lymphovascular space invasion
(LVSI) might occur in the early stage. Cases without parametrial involvement (PM) have better survivals periods than
those with PM. Multimodality therapeutic methods could promote a patient outcome of suffering from SNCUC of

the uterine cervix.
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Introduction

Cervical malignant tumor is one of the most
common carcinomas in the female genital tract
seriously endangers female health. Squamous
cervical carcinoma (SCC) is the most frequent
pathological type followed by adenocarcinoma
of the cervix (ACC). SNCUC is very rare and it
occurred less than 1% of all cervical cancers
[1-3]. Characteristics of SNCUC such as early
metastasis, lymph node involvement and
lymph-vascular space invasion (LVSI) lead its
survival rate less than SCC and ACC [4].
Because of the rarity and high mortality of the
disease this study was undertaken to collect
and analyze the clinicopathological character
and summarize the experience in the manage-
ment of SNCUC.

Materials and methods

Between January, 2004, and December, 2014,
26 cases of SNCUC were diagnosed and treat-

ed in our institution. We reviewed the general
information and clinicopathological features of
these cases. Every case was diagnosed by two
experienced pathologists based of morphology
and immunohistochemical (IHC) staining for at
least one specific antibody such as synaptophy-
sin, chromogranin A, Ki-67 and CD56. The
International Federation of Gynecology and
Obstetrics (FIGO) clinical staging criteria for cer-
vical cancer were used in the assessment.
Survival analysis of data was undertaken by the
Kaplan-Meier method and the survival rate was
compared by log-rank test. The Cox proportion-
al hazards model was used to define negative
prognostic indicators of clinical and pathologi-
cal characteristics such as stage, lymph node
metastasis, mass size, depth of stromal inva-
sion, lymph vascular space invasion and treat-
ment modalities with SPSS 19.0 (IBM, Armonk,
NY, USA). A value of P<0.05 was considered to
be a significant statistical difference.
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Table 1. Clinicopathological character of the
study (n=26)

Median age 42 years (range 15-76)
FIGO stage
IB1 14 (53.8%)
1B2 3(11.5%)
IIA 4 (15.4%)
1B 4 (15.4%)
1B 1 (3.8%)
IHC marker Positive/review numbers
Ki-67 (index >75%) 16/23 (61.5%)

chromogranin A 9/16 (56.2%)
CD56 15/20 (75%)
synaptophysin 20/24 (83.3%)
Therapeutic method
NACT 8 (30.8%)
Adjuvant chemotherapy 24 (92.3%)

Adjuvant radiotherapy 15 (57.7%)

Recurrence 8 (30.8%)
Early stage 5(19.2%)
Advanced stage 3(11.5%)

Death of disease 9 (34.6%)
Early stage 5 (19.2%)
Advanced stage 4 (15.4%)

Results

The median age of the 26 patients was 42
years (range 15-76 years) (Table 1). 5 (19.2%)
of the patients were menopausal. Prior to diag-
nosis, 24 (92%) patients had symptoms. These
included 22 cases (84.6%) of abnormal vaginal
bleeding and 2 cases (7.7%) of abnormal leu-
corrhea. Another 2 patients (7.7%) had no
symptoms and were detected during the health
examination. 14 cases (53.8%) were diagnosed
as International Federation of Gynecology and
Obstetrics (FIGO) stage IB1, 3 cases (11.5%)
were IB2, 4 cases (15.4%) were llIA, 4 cases
(15.4%) were 1IB (one case was actually stage IV
because metastasis was found at omentum
majus during the operation), 1 case (3.8%) was
IlIB. SCC antigen, which was the most impor-
tant cervical tumor marker, was detected in 14
cases. The median value was 0.65 pg/L (range
0.2-1.3 pg/L).

All cases had biopsy before diagnosis. 8
(30.8%) patients underwent NACT before sur-
gery. The principles in using NACT were large
tumor size and advanced stage (lIB-1V). The
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regimes included paclitaxel plus carboplatin
(37.5%, TC), paclitaxel plus cisplatin (25%, PT),
cisplatin plus mitomycin and vincristine (25%,
PMV) and cisplatin plus tegaur (12.5%). The
median cycle of NACT was 1 (range 1-4). Finally
all patients received surgery. Of whom eight
(30.8%) were performed with radical hysterec-
tomy (RH) and bilateral salpingo- oophorotomy
(BSO) plus pelvic lymphadenectomy (PLE).
Twelve (46.2%) had RH plus PLE. Three (11.5%)
had RH plus PLE + para-aortic lymphadenecto-
my (PALE). One (3.8%) had RH and BSO plus
PLE + PALE. The other two (7.7%) (IIB and IlIB)
were undertaken RH and BSO plus PLE + focal
lesion clearance. After surgery the specimens
were stained by HE and IHC, then diagnosed by
a pathologist and reviewed by another experi-
enced pathologist. Nine (34.6%) cases were
purely SNCUC, six (23.1%) had an adenocarci-
noma component and eleven (42.3%) had a
squamous carcinoma component. IHC showed
a positive rate of chromogranin A (9/16), synap-
tophysin (20/24), Ki-67 (index >75%, 16/23)
and CD56 (15/20). In the post-operative histo-
pathologic examination 12 (46.2%) cases had
positive pelvic lymph nodes. In which 7 (58.3%)
were early stage and 5 (41.7%) were late stage.
LVSI was seen in 14 cases (53.8%) in which 11
(78.6%) early stage patients occurred. Except
one case that had accepted LEEP before sur-
gery, 18 (72%) cases had a depth of cervical
stromal invasion of more than 50%. Two (7.7%)
cases had parametrial involvement. In one of
which, metastases in part of the omentum
majus, ovarian and rectum were detected. Part
of ileum and sigmoid flexure was involved in
another. A large size tumor (= 4 cm) was seen in
10 (38.5%) cases. All of the cases had a nega-
tive resection margin of the vagina.

After operation, 24 (92.3%) cases accepted
adjuvant chemotherapy (CT) and 15 (57.7%)
accepted adjuvant concurrent chemoradiother-
apy (CCRT). The CT protocol included PT in 8
(30.8%) cases, TC in 9 (34.6%) cases, PMV in 3
(11.5%) cases, cisplatin plus cyclophospha-
mide (PC) in 1 (4%) case and PMV followed by
TC in 3 (11.5%) cases. The median cycles of
adjuvant CT were 2 (range 0-6).

The median follow-up time was 19.6 months
(range 6.2-120.6 months) until July 31, 2015.
After treatment 24 (92.3%) cases experienced
complete remission (CR) of the disease and 2
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Figure 1. OS (A) and DFS (B) outcomes according to disease stage. The OS was different (41 vs. 17.6 months,
P = 0.030) and the DFS was also different (not reached vs. 10.0 months, P = 0.006) between early-stage and

advanced-stage SNCUC patients, respectively.

Table 2. Univariate and multivariate analysis of OS based on

clinicopathological factors

advanced-stage cases died of dis-
ease at 6, 11, 17 and 20 months

Univariate analysis

Multivariate analysis

respectively after surgery. The medi-

an OS of all patients was 19.3

P P iR 95%Cl months (range 6.2-120.6 months)

Stage (Ilb-V) 0.030° 0.407 The median DFS was 16.6 months

Age 0.568 0.203 (range 0-120.6 months).

PM 0.0012 0.0032 14.555 2.414-87.769

HP 0.111 0.373 When all cases were divided into

LN 0.108 0.223 two groups based on FIGO stage as

LVSI 0.051 0.061 early stage (I-1la) and later stage (Ilb-

Size 0.269 0.328 IV), the median OS of the early stage
group and the advanced group were

pol 0.669 0.461 41 months (95% CI 31.5-50.5

RT 0.151 0.058

PM = Parametrial involvement, HP = histopathologic type, LN = lymph node
metastasis, DOI = depth of invasion, LVSI = lymph vascular space invasion,

RT=radiotherapy. Statistically significant difference.

(7.7%) cases experienced progression disease
(PD). Eight (33.3%) had a recurrence of the dis-
ease. Three patients relapsed in first and sec-
ond years respectively after surgery. Another 2
had recurrence within third years. Nine (34.6%)
patients died of disease before the end of the
follow-up period. Of whom 5 (19.2%) were early
stage (I-1IA) patients. Among these five cases
one suffered recurrence in the pelvic and bone
and died at 12.6 months post-operation. Two
cases relapsed in the liver and died at 20 and
22 months respectively after surgery. One case
died at 15 months after initial treatment with
recurrence in the lungs. One case had relapse
in the pelvic and abdominal soft tissue and
died at 37 months after initial treatment. Four
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months) and 17.6 months (95% CI
3.4-31.8 months) respectively, the
median DFS were not reached and
10 months (95% CI 0-31.5 months)
(Figure 1). In univariate analysis
there was a significant statistic difference
between the two groups (P, =0.03, P,..=0.006)
but there was an opposite result in multivariate
analysis (P, =0.407, P, =0.547) (Tables 2 and
3). Despite of the difference this suggested
FIGO stage might be a prognostic factor indi-
cate early stage patients had a better outcome
than advanced ones. In addition we found that
the median DFS of cases with or without lymph
node involvement were 29 months and not
reached respectively. There was difference
between the two groups in univariate analysis
(P=0.031) but failed to obtain the similar result
in multivariate analysis (P=0.193). Parametrial
involvement was an unfavorable prognostic
factor for OS (P=0.003, HR=14.555, Table 2;
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Table 3. Univariate and multivariate analysis of DFS
based on clinicopathological factors

Umvangte Multivariate analysis
analysis
P P HR 95% ClI

Stage 0.006°  0.547
Age  0.352  0.265
PM 0.000°  0.003° 15.258 2.493-93.401
HP 0.079  0.627
LN 0.031°  0.193
VSl 0.066  0.125
Size  0.308  0.699
DOI 0.469  0.938
RT 0193  0.103

aStatistically significant difference.

Figure 2) and DFS (P=0.000, HR=15.258,
Table 3; Figure 2). We also analyzed age at
diagnosis (< 50 years vs. > 50 years), tumor
size (< 4 cm vs. > 4 cm), depth of stromal inva-
sion (< 1/2 vs. > 1/2), LVSI, histopathologic
type (pure vs. mix) and adjuvant radiotherapy
(RT), but unfortunately it seemed that there
was no association between these factors and
survival outcome.

Discussion

Small cell neuroendocrine carcinoma occurs in
different organs and tissues such as lung,
digestive tract, breast and female tract. In
female tract carcinoma it is rare and occurs
mostly in the uterine cervix. Chen reported the
incidence of SNCUC was 0.06 per 100,000
women. At the same time SCC was 6.6 and ACC
was 1.2 respectively [2]. SNCUC makes up
0.68%-0.8% of all cervical cancer [1, 3]. The
pathogenesis of SNCUC is undefined. HPV
infection, especially HPV-18, perhaps is related
to SNCUC. Wang reported 17 of 31 cases were
HPV-18 positive and 1 case was HPV-16 posi-
tive [5]. Abeler showed in 25 cases 40%
involved HPV18 and 28% involved HPV16 [6].
One study revealed TP53 gene mutations in
SNCUC cases [7]. Other abnormal genetic types
that could induce SNCUC included Rb [8],
p21Cipl/Wafl and p27Kipl [9].

The symptoms of SNCUC are nonspecific and
consist of abnormal vaginal bleeding or leucor-
rhea, hypogastralgia, abdominal mass and so
on. So the biopsy, especially that led by the col-
poscope, was important in helping the clinical
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diagnosis. In our research 17 (65.4%) cases
were diagnosed as SNCUC before surgery with
biopsy specimens. The other 9 (34.6%) cases
were diagnosed as poorly or moderately differ-
entiated ACC (19.2%) and SCC (15.4%). This
might be caused by little size of biopsy speci-
men. In histopathologic diagnosis morphology
of the tissue is important. Though IHC staining
was not recommended by WHO [10] it is com-
monly used in the clinic. The most commonly
used markers included synaptophysin, chromo-
granin A, neuron-specific enolase, Ki67 and
CD56. But neuron-specific enolase sometimes
has non-specific staining [11]. So it was consid-
ered synaptophysin, chromogranin A and Ki67
the most appropriate markers to help diagnosis
[12]. In our study the above markers all had
more than 50% positive staining rate. We also
found some cases exhibited a typical morphol-
ogy character, but negative IHC staining.

The SNCUC is thought to have the characteris-
tic of high aggression and poor prognosis. The
5-year survival is 14-39% [13-16]. However
SCC and ACC were 60.5% and 69.7% respec-
tively [2]. Lee reported the median OS of early
stage patients (I-1lA) and advanced patients
were 40.7 months and 21.4 months respec-
tively. The median time to progression was
22.3 months and 13.3 months respectively
[17]. Peng’s study showed the median OS and
DFS were 18 months and 6 months respective-
ly [3]. In our study all cases had a median 0S
19.3 month, which was similar to the previous
studies. However the median DFS was 16.6
months, which was similar to Lee but better
than Peng’s study. The reason, perhaps, lies in
the limited case number and the different CT
regime. Peng’'s regimen mainly was cisplatin
plus etoposide (PE). But no further evidence
could be provided.

Researchers analyzed prognostic factors.
Lymph nodes metastasis was found in 36%
early stage patients and LVSI in 90% [2]. Some
other studies revealed lymph nodes positive
indicated a poor prognosis [13, 16, 18, 19]. We
had similar results that 78.6% and 58.3% early
stage cases had LVSI and positive lymph nodes
respectively. However in our study, although dif-
ference of DFS in univariate analysis was
obtained (P=0.031) which suggested a trend
towards a high risk of death among patients
with lymph node involvement, there was no sta-
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Figure 2. OS (A) and DFS (B) outcomes according to parametrial involvement. The OS and DFS were different
(P=0.001 and P=0.000 respectively) between SNCUC with or without parametrial involvement.

tistical difference of OS and DFS between
patients with lymph node metastasis and with-
out it in multivariate analysis. This was consis-
tent to some studies [15, 20].

According to Abeler's study, age of SNCUC
patients was younger than that of SCC patients
[6]. Studies had shown decreased survival fol-
lowed increasing age [2, 15, 19-21]. Hoskins
reported age exceeds 50 years was a prognos-
tic factor (P=0.020) [22]. Regardless of the
stages, patients whose age over 60 years had
a worse overall survival than those under the
age of 50 years (P<0.01) [20]. However in our
study, older age was not associated with a
poorer outcome.

In our study early stage patients had a better
OS and DFS than advanced (P=0.030 and
0.006, respectively) in univariate analysis but
failed in multivariate analysis (P=0.407 and
0.547, respectively). Limited cases in our study
might be the reason for this difference.
Conclusion of stage as a prognostic factor was
obtained in previous studies [2, 14, 15, 21].
One study revealed that 7.4 times higher risk of
death of patients with stage IV than stage 1I1B
[20]. These conclusions prompted treatment
of early stage patients can achieve better
survival.

Chan reported the histopathologic subtype
could affect the outcome of SNCUC patients. In
his study univariate analysis showed a pure his-
tologic pattern had poorer prognosis than a
mixed pattern (P=0.044) [14]. But in multivari-
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ate analysis it failed to be a independent prog-
nostic factor. Other authors found there was no
relationship between histologic feature and
survival [16, 20, 23]. This was consistent with
our study.

Intaraphet reported patients with deep stromal
invasion (outer one third) had 2.9 times higher
risk of death (P=0.011) [20]. But similar to our
study, some authors thought deep stromal
invasion had no statistical difference for indi-
cating a worse survival [3, 4, 18].

Patients with smaller tumors size (less than 4
cm) have better 5-year survival than larger
ones (P=0.05) [16]. Another study demonstrat-
ed 11 of 13 patients with tumor size > 2 cm
died of the disease while 2 of 8 patients who
had a tumor of less than 2 cm died [14].
McCann had the similar results for small tumors
[23]. Our findings did not provide any evidence
of a relationship between tumor size and sur-
vival. Perhaps the limited number cases in our
study affected the results.

Other factors such as race [2], smoking [14],
parametrial invasion [24] and margin status
[14] had been analyzed and found to relate to
prognostic. In our study PM was an unfavorable
prognosticfactorsfor OSand DFS. Unfortunately
other factors were failed to reveal difference in
the study.

At present there were no therapeutic standard
of SNCUC. Viswanathan reported 56% of cases
underwent only RT and 40% underwent only

Int J Clin Exp Med 2016;9(8):16325-16331
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surgery finally recurred [13]. This result indicat-
ed solo modality therapy could not control the
disease. Referring to therapeutic guidelines of
other cervical cancer multimodality therapy,
including surgery plus CT or/and RT for early
stage disease (I-1IA) and CCRT for advanced
stage patients, have been implemented [6, 13,
14, 25, 26]. NACT could be used if the tumor
size is greater than 4cm or if metastasis is
found by ultrasound, Computed Tomography or
Magnetic Resonance Imaging. According to the
treatment of small cell lung cancer (SCLC), the
most commonly used adjuvant CT regimen con-
sists of PE which provided some benefit in pre-
vious studies [19-21]. However, some authors
reported that its efficacy was limited [14, 26].
Carboplatin/cisplatin combined paclitaxel (TC/
PT) was another common protocol. Yuan ana-
lyzed 38 early stage SNCUC cases and found
patients who underwent TC regimen after radi-
cal surgery had better 2- and 5-year survival
than those with non-TC regimen (respectively
72.6% and 65.3% vs. 21.8% and 0) [24].
Furthermore the 2-year recurrence of the TC
and the non-TC group were 27.3% and 74.3%
respectively. Results of univariate and multi-
variate analysis of DFS and OS demonstrated
there was a significant difference between the
TC and non-TC protocol (P=0.002 and 0.006).
Hoskins studied 31 cases of which 17 patients
underwent CT regime of PE plus RT and 14
patients underwent PT plus RT. That author
found the effect of the two protocols to be
equivalent [22]. However the PT regimen was
less toxicity. A similar conclusion was found in
another study [20]. In our study TC/PT were the
most frequently implemented protocols. In
comparison to surgery and CT, adjuvant RT was
only implemented only for patients who had a
risk factor, such as pelvic lymph nodes metas-
tasis, parametrial invasion. Although some
authors showed adjuvant RT or CCRT could not
improve survival in comparison to adjuvant CT
alone [20, 25], more suggested multimodality,
including RT, should been implemented to
reduce pelvic recurrence in accordance with
treatment of SCLC [3, 6, 13, 18, 22]. In our
study 7 cases suffered recurrence, of which 4
had pelvic metastasis. How to reduce local
relapse is important. McCann reported the use
of triple-modality therapy in his study [23].
Patients with large size tumor or/and lymph
node involvement did not suffer recurrence
after surgery plus CT and RT. This, perhaps,
prompted the future treatment trends.
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However, due to the rarity of SNCUC and this
single institute study, a limited number of cases
were brought into our study and a short follow-
up period was analyzed. The outcome needed
further study. It was difficult to implement ran-
domized controlled trials to analyze prognostic
factors and different therapeutic protocols
affected outcome. However multicenter coop-
eration in collecting cases for retrospective
analysis could be planned and carried out.

In summary, SNCUC is a rare type of female
genital tract malignant tumor and is character-
ized by high aggression and poor outcome.
Sometimes it depends mainly on histopatho-
logic diagnosis including morphology and IHC
staining. The involvement of lymph nodes and
LVSI could appear in the early stage. Multi-
modality treatment could be implemented in
the clinic although no standard therapeutic
methods have been presented. The factors,
such as age, stage, histological component,
tumor size, LVSI, pelvic lymph node invasion,
infiltration to deep stroma or parametrium,
might influence outcome of patients.
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