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Abstract

Background/Aims: To evaluate the clinicopathologic aspects of small cell neuroendocrine
carcinoma of the uterine cervix (SCNEC). Methods: A retrospective review of 40 patients
with SCNEC in 3 hospitals from 2009 to 2015 was conducted to assess the survival rates and
examine the associations between clinicopathological variables and overall survival (OS). A
meta-analysis of 22 studies containing 1901 patients was also conducted to further confirm
the results. Results: In the clinical group of 40 patients, the 5-year OS rate was 20%. Advanced
International Federation of Gynecology and Obstetrics (FIGO) stage and radiation therapy (RT)
were associated with poor survival. However, radical surgery was associated with prolonged
survival. In the meta-analysis of 1901 patients, the 2-year disease-free survival (DFS) rate,
5-year DFS rate, 2-year OS rate, 3-year OS rate and 5-year OS rate of SCNEC were 48%,
35%, 62%, 35%, and 35% respectively. Advanced FIGO stage, larger tumor size, lymph node
metastasis (LNM) (+), lymphovascular space involvement (LVSI) (+), parametrial involvement
(PI) (+), depth of stromal invasion (DSI) > 2/3, and RT were associated with poor survival.
However, a chemotherapy regimen similar to that for small cell lung cancer was associated
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with prolonged survival. Conclusion: Advanced FIGO stage, larger tumor size, LNM (+), LVSI
(+), DSI > 2/3, Pl (+), and RT were independent predictors of poor prognosis of SCNEC. Radical
surgery combined with a chemotherapy regimen similar to that of small cell lung cancer may
be a potential therapeutic approach for SCNEC.

© 2018 The Author(s)
Published by S. Karger AG, Basel

Introduction

Small cell neuroendocrine carcinoma of the uterine cervix (SCNEC) is a rare disease that
accounts for less than 5% of all uterine cervical carcinomas [1]. Compared with squamous
cell carcinoma (SCC) or adenocarcinoma (ADC) of the cervix, SCNEC is more likely to be
an aggressive type that develops distant metastases, even in its early stages [2]. However,
past studies have shown disagreement in the 5-year overall survival (OS) rate of SCNEC. The
lowest rate was reported by Li et al. as 4% [3] and the highest was reported by Chen et al. as
51% [4].

Because of the low incidence of SCNEC, previous studies were mostly clinical case
reports or case series, making it difficult to draw conclusions on overall management [5].
In addition to FIGO stage [6, 7], several potential prognostic factors [2, 8-14] including
age, tumor size, lymphovascular space involvement (LVSI), lymph node metastasis (LNM),
depth of stromal invasion (DSI), parametrial involvement (PI), and treatment modality
have been shown to influence survival, though not in all studies. For example, Lee et al. [15]
reported that in patients with stage IB-IIA SCNEC, neoadjuvant chemotherapy tended to
improve 5-year survival. However, the number of patients was limited. Because there are no
published guidelines for the prognosis and treatment of SCNEC to date, knowledge regarding
the treatment regimens and factors for survival is still fragmentary.

Knowledge of potential prognostic factors is important for the optimal selection of
treatment modalities, monitoring of treatment response, and planning of follow-up. Although
there is a large body of literature on prognostic factors for cervical cancer, we are unaware of
studies examining the magnitude of prognostic factors according to histological type among
patients with SCNEC, SCC, or ADC. Therefore, the aim of this cohort study was to generate
an assessment of the survival rates, clinicopathological variables and treatment strategies
associated with prognosis of SCNEC patients from 3 hospitals in China over a 6-year period
and from the PUBMED database over a 22-year period.

Materials and Methods

Patients

Forty patients with SCNEC from 3 hospitals (Nanfang Hospital, Southern Medical University; Tongji
Hospital, Huazhong University of Science and Technology; Xiangyang central hospital, Hubei University of
Arts and Science) who were diagnosed from January 2009 to October 2015 were enrolled in this study. All
40 patients were definitively diagnosed by two pathologists after a second examination of specimen slides.
The retrospective part of this study was approved by the Ethics Committees of Nanfang Hospital, Tongji
Hospital, and Xiangyang Central Hospital respectively. Because of the retrospective study design, informed
consent could not be obtained from the patients. Instead of obtaining informed consent from each patient,
we posted a notice about the study design and contact information in a public location.

Search strategy

We searched the PUBMED database from 1995 to 2017 for articles evaluating the effect of SCNEC on
any prognostic index of human cancers, including survival, stage at diagnosis, treatment choice, and other
factors, such as age, tumor histology, tumor size, FIGO stage, PI, LNM, LVSI, and DSI. Our overall search

” o«

strategy included terms for cervical cancer (“cervix”, “small cell neuroendocrine”), cancer (eg, “carcinoma’,

“malignant neoplasm”), and prognosis (eg, “mortality”, “overall survival rate”) and was limited to articles in
the English or Chinese language and human studies. We also searched references of included articles.
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Study selection

Inclusion and exclusion criteria were as follows: (i) studies with a retrospective design or case series;
(ii) studies where the histologic tumor type was SCNEC; (iii) studies that provide data on age, tumor FIGO
stage, tumor histology, LNM, tumor size, LVS], PI, SM, DS]I, radiation therapy, chemotherapy, chemotherapy
regimen, survival rates, hazard ratio (HR), and 95% confidence interval (CI) or sufficient survival data; (iv)
studies that used similar research methods; (v) studies with 15 or more patients and published in English or
Chinese language; and (vi) studies published between January 1995 and August 2017. Regarding exclusion
criteria, case series with a sample size of less than 15 patients were excluded and studies published before
1995 were excluded.

Two investigators (Xu Fan and Ma Jing) extracted the data from the studies. All data were verified
by internal consistency, and disagreements were resolved by discussion between the two investigators.
The meta-analysis part of the study was approved by the Ethics Committee of Nanfang Hospital, Southern

Medical University.

Data extraction

A data extraction form was used to record all the required data from each study. This form included
sample size, study region, survival rates, as well as the HRs of prognostic factors such as age, FIGO stage,
tumor histology, LNM, tumor size, LVSI, PI, SM, DSI, and treatment strategies.

Statistical analysis

0S was calculated from the time of initial diagnosis until death; patients who were alive at the last

follow-up were censored. Prognostic factors affecting
0OS were estimated using the Cox proportional hazards
model, and HRs of the risk factor were calculated using
IBM SPSS version 19.0. All the tests were two-sided,
and P<0.05 was considered statistically significant. The
meta-analysis was carried out using STATA version 12.0.
The effect of risk factors on prognosis was presented as
HR with 95% CI. Overall pooled HR was estimated by
calculating the weighted average of the study-specific

Table 1. Patient characteristics (N = 40).
FIGO, International Federation of Gynecology
and Obstetrics; LNM, lymph node metastasis;
LVSI, lymphovascular space involvement;
CT, chemotherapy treatment; DSI, depth
of stromal invasion; NAC, neoadjuvant
chemotherapy; RT, radiation therapy

logarithmically transformed (log) HR and its standard ‘lfi‘éi(;"bles No. of patients %
. ta
error from the reported results or calculating them A SHage 1 250
directly using the method reported by Tierney et al. [16]. 1B 25 62.50
The chi-squared test for homogeneity was performed, :ig Z 53(5)8
and heterogeneity was considered significant when I? was v 1 2.50
over 50% or P<0.1. A random effects model was used for Age, years
meta-analysis. Publication bias was assessed graphically Median (range) 45.5 (27~67)
ing fi ] plots and regression tests. P<0.05 was Tumor size, cm
usmg unne p ) ) g ’ ’ w Median (range) 3.0 (0.5~6)
considered statistically significant. Histology
Pure small cell 32 80.00
Mixed 8 20.00
LNM
Results Negative 33 82.50
Positive 7 17.50
. : LVSI
tS‘urvwallrc'ztes and prognostic factors of SCNEC ~ \egative 35 87.50
in the clinical group Positive 5 12.50
Demographic characteristics of the patients ~ PS!
. . >2/3 10 25.00
are shown in Table 1. Of the 40 patients, 80% had <2/3 30 75.00
a pure histological type composed of SCNEC, and Treatment
8 patients (20%) had a mixed pattern associated gz;gigfg“e 222 555'0000
with SCC or ADC in addition to the SCNEC NAC+Surgery+CT 7 17.50
component. The median survival time was 19 NAC+Surgery 2 2-00
: _ . NAC+Surgery+CT+RT 2 .00
(ranging from 3-71) monfch.s, and the estimated RT+CT 2 500
5-year OS rate for the clinical group was 20% CT 1 2.50
(Fig. 1A). We assessed various clinicopathologic ~ _Surgery+CT+RT 2 5:00
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Fig. 1. Overall survival
(OS) rates for all patients
in the clinical group (A)
and the meta-analysis (B).
(A): Survival curve of 40
patients from 3 hospitals
in the clinical group. (B):
Survival curve of 1901
patients from 22 studies
in the meta-analysis.
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variables to identify
prognostic factors
for 0S and the
association between

clinicopathological
factors and OS (Table 2).
In univariate analysis,
the pooled HR indicated
a significantly shorter
0S in SCNEC patients
with  advanced FIGO
stage (HR 2.362, 95% CI
1.031-5.412) and those
who underwent RT (HR
4361, 95% CI 1.574-
12.081), in contrast to
those who underwent
radical surgery (SU) (HR
0.111, 95% CI 0.030-
0.416). Other factors
did not reach statistical
significance including
age > 40 (HR 0.699, 95%
CI 0.302-1.622), tumor
histology (HR 0.850, 95%
Cl 0.317-2.280), LNM
(+) (HR 2.329, 95% CI

Table 2. Univariate and multivariate analysis of survival based on
clinicopathologic factors. *Advanced stage (IIA to IV) vs. early-stage
(IA to 1B2); "Mixed vs. pure small cell; FIGO, International Federation

of Gynecology and Obstetrics;

LNM, lymph node metastasis; LVSI,

lymphovascular space involvement; CT, chemotherapy treatment; DS],
depth of stromal invasion; NAC, neoadjuvant chemotherapy; RT, radiation
therapy; PMCT, postoperative chemotherapy; SU, radical surgery

Variables

Univariate analysis

Hazard ratio (95% CI)

Multivariate analysis
P  Hazard ratio (95% CI) P

Age > 40 years
FIGO stagea
Tumor histologyb
LNM (+)

LVSI (+)
DSI>2/3

Tumor size > 4cm
NAC (Yes vs. No)
SU (Yes vs. No)
PMCT (Yes vs. No)
RT (Yes vs. No)
CT Regimen

EP vs. TP
Treatment

NAC+SU+CT vs. U+CT
NAC+SU+CT vs. others

SU+CT vs. others

0.699(0.302-1.622) 0.41
2.362(1.031-5.412) <0.05 1. 756(0 723-4269) 0.21

0.850(0.317-2.280)
2.329(0.892-6.083)
2.648(0.761-9.219)
0.824(0.328-2.072)
0.908(0.380-2.170)
0.659(0.247-1.760)

0.75
0.08
0.13
0.68
0.83
0.41

0.111(0.030-0.416) < 0.05 0. 149(0 036-0.614) <0.05
0.880(0.262-2.955) 0.84
4361(1.574-12.081) < 0.05 4.038(1.405-11.606) < 0.05

0.809(0.331-2.392)

0.595(0.135-2.629)
0.453(0.107-1.925)
0.613(0.280-1.341)

0.82

0.49
0.28
0.22

0.892-6.083), LVSI (+) (HR 2.648,95% CI 0.761-9.219), DSI > 2/3 (HR 0.824, 95% CI 0.328-
2.072), tumor size > 4 cm (HR 0.908, 95% CI 0.380-2.170), neoadjuvant chemotherapy (Yes
vs. No) (HR 0.659, 95% CI 0.247-1.760), postoperative chemotherapy (PMCT) (Yes vs. No)
(HR 0.880, 95% CI 0.262-2.955), and chemotherapy regimen (EP vs. TP) (HR 0.809, 95% CI
0.331-2.392). In multivariate analysis, the result showed that the HR for FIGO stage, SU and
RT were 1.756 (95% CI 0.723-4.269, p=0.21), 0.149 (95% CI1 0.036-0.614, p=0.08) and 4.038

(95% CI 1.405-11.606, p<0.05), respectively.
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Table 3. Main characteristics of eligible studies. SCNEC, small cell neuroendocrine carcinoma of the uterine
cervix. NECC, neuroendocrine carcinoma of the uterine cervix. NA, not available. OS, overall survival

First author Year Soufce of Ng. of HiStolony Clinical period, Median OS time (range),
patients patients year month

Chang TCI35] 1998 Taiwan 40 SCNEC 1988-1996 NA

Bermudez Al36] 2001 Argentina 20 NECC 1983-1999 NA

Chan JKI7] 2003 USA 34 SCNEC 1979-2001 NA

Xﬁn’f}“atha“ 2004 USA 21 SCNEC 1980-2000 17(6-209)

Wang KLI18] 2006 Taiwan 31 NECC 1991-2003 24(1.5-143)

Lee JMI15] 2008 Korea 68 SCNEC 1997-2003 54(6-113)

Kim YMI19] 2009 Korea 20 SCNEC 1996-2004 77(43.5-110.5)

Zivanovic O[26] 2009 USA 17 SCNEC 1990-2007 21(8-46)(mean)

Huang CYTél 2009 Taiwan 18 SCNEC 1984-2006 25(4-143)

Cohen JGI8! 2010 USA 188 SCNEC 1979-2005 NA

Lee SWI12] 2010 Korea 32 SCNEC 1996-2008 30.6(4.6-107.3)

LiJDB3) 2011 China 25 SCNEC 1996-2009 20.9(5-62)(mean)

Lan-Fang L[20] 2012 China 43 SCNEC 1985-2007 36(5-141.2)

Tian W]J[13] 2012 China 96 SCNEC 1995-2008 45.8(NA)

Liao LMI10] 2012 China 293 SCNEC NA 23(1-264)

Intaraphet SI21 2013 Thailand 130 SCNEC 1995-2011 47.8(24.7-200.1)

Kuji SI37] 2013 Japan 52 SCNEC 1997-2007 NA

Huang LI38] 2014 China 72 SCNEC 1995-2010 NA

Wang Z[39] 2015 China 32 SCNEC 2005-2013 18(7-71)

Chen TCI4 2015 Taiwan 110 SCNEC 1987-2009 104.5(NA)

Lee SWI11] 2015 Korea 102 SCNEC 1991-2010 40.7(5.0-218.7)

Zhou JI40] 2017 China 457 SCNEC 1988-2012 NA
Meta-analysis of Table 4. Meta-analysis of prognostic factors for SCNEC. LVSI,
published studies lymphovascular space involvement; LNM, lymph node metastasis;
Survival rates and PI, parametrial involvement; DSI, depth of stromal invasion;

prognostic factors of  FIGO, International Federation of Gynecology and Obstetrics; Cs,

SCNEC in the meta-analysis

A total of 22 papers
including 1901 patients
were enrolled in the meta-
analysis, and the main
features of the eligible
studies for aggregation
are listed in Table 3. The
publication time period of
the studies was between
1995 and 2017. The 22
studies originated from
threeregions: Asia (17),the
United States (4), and other
(1). We assessed OS rates,
and disease-free survival
(DFS) rates to present the
valid estimation of survival
in patients with SCNEC,
and got the estimated
pooled survival rates as
follows (Fig. 2 and 1B):
pooled 5-year OS rate 0.35
(95% CI 0.27-0.44), pooled
3-year OS rate 0.35 (95%

chemotherapy similar to that for small cell lung carcinoma (PE/VAC);
Cns, chemotherapy not similar to that for small cell lung carcinoma

Heterogeneity test

Variabl
ariables I-squared P-value

Number of studies Number of patients Random effects HR(95%CI)

Age (years)

>40vs. <40 6 721 1.01(0.84-1.21) 0.000 0.57
>45vs. <45 5 441 1.25(0.81-1.93) 0.504 0.09
Tumor histology

Mix vs. Pure 9 680 1.09(0.87-1.36) 0.000 0.47
FIGO stage

lvs. 1 2 248 1.51(1.04-2.19) 0.000 0.46
1IB-IV vs. IA-1IA 5 575 1.99(1.34-2.96) 0.606 0.04
1B2-11A vs. IB1 5 324 2.01(1.24-3.25) 0.499 0.09
1IA-1V vs. IA-IB2 2 174 2.76(1.59-4.80) 0.000 0.55
Tumor size (cm)

>2vs.<2 5 418 1.61(1.19-2.19) 0.000 0.97
>4vs.<4 6 721 1.76(1.09-2.84) 0.572 0.04
LNM

Positive vs. Negative 12 1014 1.62(1.28-2.05) 0.151 0.30
LVSI

Positive vs. Negative 10 758 1.85(1.25-2.72) 0.546 0.02
PI

Positive vs. Negative 4 312 2.34(1.52-3.59) 0.000 0.70
Surgical margin

Positive vs. Negative 2 178 2.02(1.00-4.09) 0.000 0.44
DSI

>2/3vs.<2/3 8 741 2.15(1.58-2.94) 0.000 0.73
Radiation

Yes vs. No 5 366 2.12(1.49-3.02) 0.000 0.51
Adjuvant chemotherapy

Yes vs. No 4 326 0.84(0.64-1.09) 0.000 0.71
Chemotherapy regimen

Cs vs. Cns 2 136 0.42(0.23-0.76) 0.000 0.85

CI 0.30-0.40), pooled 2-year OS rate 0.62 (95% CI 0.52-0.72), pooled 5-year DFS rate 0.35
(95% CI 0.22-0.49), pooled 2-year DFS rate 0.48 (95% CI 0.33-0.63). As shown in Table 4,
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the following clinicopathologic factors were associated with poor OS: advanced FIGO stage
(IIA-IV vs. IA-IB2, HR 2.76; IB2-1IA vs. IB1, HR 2.01; IIB-IV vs. IA-IIA, HR 1.99; Il vs. I, HR
1.51), larger tumor size (> 4 vs. < 4, HR, 1.76; > 2 vs. < 2, HR 1.61), LNM (+) (HR 1.62), LVSI
(+) (HR1.85), PI (+) (HR, 2.34), DSI > 2/3 (HR 2.15), and RT (HR 2.12). However, use of
a chemotherapy regimen similar to that for small cell lung cancer (SCLC) (HR 0.42) was
associated with prolonged survival.

Sensitivity analysis

To assess the stability of each pooled result in our meta-analysis, we conducted a
sensitivity analysis for each analysis by sequential omission of individual studies. There was
no significant difference in the survival rates and prognostic factors.

Publication bias analysis

We used Beggar’s and Egger’s tests to examine potential publication bias among the
studies. The two tests showed no evidence of statistical publication bias among the survival
rates and prognostic factors.

Discussion

SCNEC survival rates

Inrecent decades, success has been achieved in the management of SCNEC. Nevertheless,
SCNEC s still amalignant tumor with poor prognosis [4, 17-20]. Our multicenter retrospective
study revealed that the 5-year OS rate for the 40 patients was 20% (Fig. 1), lower than the
pooled 5-year OS rate of 37% in the meta-analysis (Fig. 2). The most likely reason for this
significant difference between the clinical group and meta-analysis was the low incidence of
SCNEC and limited number of patients. Moreover, compared with that of SCNEC, the 5-year
OS rates of SCC and ADC were 74.3% and 64.6%, respectively [21], which suggested that
SCNEC was more malignant than the common types of cervical cancer.

The survival information gained from the present analysis can also help in the long-
term fellow up of patients with SCNEC. In the meta-analysis, estimation of the pooled 2-year
OS rate, 3-year OS rate, and 5-year OS rate were 62%, 35%, and 35%, respectively. The
results suggest that about 40% of SCNEC deaths occurred within the second year following
diagnosis and another 30% took place during the third year. Furthermore, it could mean that
we should pay more attention to patients with SCNEC during the second year and third year
after treatment and try to find the reason for the sudden declines in OS rate in the second
year.

Estimations of the pooled 2-year DFS rate and 5-year DFS rate were respectively 48%
and 35% in the meta-analysis. The results illustrate that more than half of SCNEC patients
suffered recurrence within the second year following diagnosis and another 10% of patients
had disease progression between the second year and the fifth year. From these results, due
to the aggressive nature of SCNEC [22], distant micrometastasis must always be assumed
to be present [23]. Hence, closer attention should be paid during the first 3 years after
treatment.

Prognostic factors for SCNEC

The effects of tumors on prognostic factors, either by direct tumor extension or by
distant metastasis, is a major challenge. If the tumor extends rapidly, prognosis is poor, even
after treatment. Clinicopathologic factors, including tumor size, LVSI, DSI, surgical margins,
and PI are frequently used to evaluate the prognosis of cervical cancer in common histologic
types such as SCC, ADC, and adenosquamous carcinoma [7, 23-29]. However, relevant
factors for SCNEC remain controversial. Our findings among the clinical group of 40 patients
showed that only advanced FIGO stage tended to be associated with poor survival. To
further identify other potential prognostic factors for SCNEC, we conducted a meta-analysis
to generate a reliable estimation of potential prognostic factors for SCNEC (Table 4). The
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%

Survival Rates of SCNEC Rates (95% CI) Weight
5-year OS rates

Bermudez A (2001) —_— 0.39 (0.18, 0.60) 5.63
Viswanathan AN (2004) —_— 0.29 (0.10, 0.48) 6.04
Wang KL (2006) —_— 0.31 (0.15,048) 6.70
Lee JM (2008) —— 0.47 (0.35,0.58) 7.67
Kim YM (2008) S s 0.50 (0.28, 0.72) 5.52
Huang CY (2009) — e 0.30 (0.09, 0.51) 5.69
Lee SW (2010) —_—— 0.25(0.10, 0.40) 6.98

Li JD (2011) —— 0.04 (-0.04, 0.12) 8.46
Lan-Fang L (2012) —— 0.29 (0.15,043) 7.31
Tian WJ (2012) — 0.45 (0.35, 0.55) 8.06
Intaraphet S (2013) —— 0.45 (0.37, 0.54) 8.31
Wang Z (2015) . 0.45 (0.28, 0.62) 6.51
Chen TC (2015) —— 0.51 (0.42, 0.60) 8.17
Zhou J (2017) - 0.29 (0.25, 0.34) 8.93
Subtotal (I-squared = 86.5%, p = 0.000) < 0.35(0.27, 0.44) 100.00
3-year OS rates

Zivanovic O (2009) —_—— 0.30 (0.08, 0.52) 2.27
Lan-Fang L (2012) —_— 0.45 (0.30, 0.60) 4.87
Liao LM (2012) - 0.34 (0.29, 0.40) 36.34
Zhou J (2017) - 0.35(0.30, 0.39) 56.52
Subtotal (l-squared = 0.0%, p = 0.574) < 0.35(0.32, 0.38) 100.00
2-year OS rates

Viswanathan AN (2004) . — 0.43 (0.22,0.64) 11.30
Wang KL (2006) —_—— 0.55(0.37,0.72) 13.30
Lee JM (2008) — 0.65 (0.53, 0.76) 17.11
Huang CY (2009) —_— 0.56 (0.33,0.79) 1042
Li JD (2011) —— 0.88 (0.75, 1.01) 16.25
Tian WJ (2012) — 0.62 (0.52,0.72) 18.13
Wang Z (2015) —_— 0.56 (0.39, 0.73) 13.49
Subtotal (l-squared = 69.9%, p = 0.003) <> 0.62 (0.52, 0.72) 100.00
5-year DFS rates

Huang CY (2009) —_—— 0.31(0.10,0.52) 38.24
Wang Z (2015) — 0.38 (0.21, 0.55) 61.76
Subtotal (l-squared = 0.0%, p = 0.614) < 0.35(0.22, 0.49) 100.00
2-year DFS rates

Huang CY (2009) —— 0.38 (0.16, 0.61) 39.38
Wang Z (2015) —_—— 0.54 (0.37,0.71) 60.62
Subtotal (I-squared = 17.4%, p = 0.271) L 0.48 (0.33, 0.63) 100.00

NOTE: Weights are from random effects analysis

| I
-1.01 0 1.01

Fig. 2. Meta-analysis of the 2-year disease-free survival (DFS) rate, 5-year DFS rate, 2-year overall survival
(OS) rate, 3-year OS rate and 5-year OS rate of SCNEC. The pooled 5-year OS rate from 14 studies was 35%;
the pooled 3-year OS rate from 4 studies was 35%; the pooled 2-year OS rate from 7 studies was 62%; the
pooled 5-year DFS rate from 2 studies was 35%; the pooled 2-year DFS rate from 2 studies was 48%.

results demonstrated that advanced FIGO stage, larger tumor size, LNM (+), LVSI (+), DSI >
2/3, and PI (+) were also associated with poor survival outcomes.

Based on the results of the retrospective study and meta-analysis, these factors, as in
the case of common histologic types of cervical cancer, can also be used to evaluate the
prognosis of SCNEC and contribute to the accurate assessment of the progress of the disease.
Furthermore, treatment options should be chosen according to the prognostic factors. For
example, the National Comprehensive Cancer Network (NCCN) guidelines recommend
conservative treatment using conization for FIGO stage 1A1 cervical cancer with LVSI (-).
However, this option is not recommended for patients with the same stage but with LVSI (+)
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[30]. Patients with SCNEC who have advanced FIGO stage, larger tumor size, (+) LNM, (+)
LVSI, DSI > 2/3, and/or PI (+) should be managed with an alternative treatment modality to
avoid recurrence and disease progression in the future.

Potential therapeutic approach for SCNEC

Currently, there is still no consensus on which modality should be the first-line treatment
for SCNEC [31]. On the one hand, because of the similar features, the treatment strategy
for SCNEC is essentially extrapolated from that for SCLC. VAC (vincristine, adriamycin, and
cyclophosphamide) or EP (etoposide and cisplatin) regimens have frequently been used for
SCNEC [14, 32]. On the other hand, in China, radical surgery is the main treatment chosen
by patients with SCNEC in early FIGO stages because of the recommendation of NCCN for
the common types of cervical cancer [30]. As a result, SCNEC has always been treated with
a combination of surgery, chemotherapy, and/or RT [33]. However, there is no consensus on
the efficacy of treatment protocols.

The Society of Gynecologic Oncology (SGO) recommends that for cervical neuroendocrine
tumors less than 4 cm, radical hysterectomy with lymphadenectomy should be performed,
with the option of adjuvant chemotherapy [29, 34]. However, some studies have questioned
the efficacy of radical surgery for this rare disease [4, 11]. Our findings in the clinical group
suggest that radical surgery is associated with prolonged survival, and also support the SGO
recommendation. As for chemotherapy, the conclusions of our meta-analysis demonstrate
that chemotherapy regimens like VAC or PE, which are similar to those for SCLC, had a
significantly favorable impact on survival. In contrast, RT was associated with poor survival in
the clinical group of 40 patients and the meta-analysis of 1901 patients. The above discussion
tentatively suggests that radical surgery combined with a chemotherapy regimen similar to
one for SCLC (VAC or PE) may be a potential therapeutic approach for SCNEC. Although we
are unable to accurately identify the treatment for SCNEC, our results provide a thorough
description of the cohort to help determine the optimal treatment and we recommend that
the final decision should be in accordance with the clinical impression.

Limitations

The present study had some limitations. First, the retrospective design and the lack of
randomized prospective studies reduced the value of our conclusions. Future prospective
studies are needed to determine the survival rates and prognostic factors more accurately.
Second, the number of patients in the clinical group was small and it is hard to get a reliable
estimation of survival rates and prognostic factors. As such, we performed a separate analysis
comparing the results from our data of 40 patients with that of a meta-analysis, and this
lends support to our results. Third, the potential for selection bias could not be completely
eliminated as only English and Chinese literature was included in the meta-analysis.
Moreover, we had to conduct a meta-analysis to identify the optimal potential therapeutic
approach because of the limited data. It is hoped that more gynecological cancer centers will
participate and cooperate in the search for more optimized and effective therapy regimens.
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