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Objective: To investigate the prognostic value of the lymph node ratio (LNR) in patients with 

small-cell carcinoma of the cervix (SCCC) after cancer-directed surgery using a population-

based national registry (Surveillance Epidemiology and End Results [SEER]).

Methods: We retrospectively reviewed the data of SCCC patients in the SEER database from 

1980 to 2012. The prognostic impact of LNR with respect to cause-specific survival (CSS) and 

overall survival (OS) was analyzed.

Results: A total of 118 patients with SCCC were identified. The median follow-up was 

30.5 months. All these patients were treated with cancer-directed surgery and lymphadenectomy. 

Sixty (50.8%) patients had nodal metastases. The median LNR was 0.16 in patients with positive 

lymph nodes. Univariate analysis showed that prognostic factors such as International Federation 

of Gynecology and Obstetrics (FIGO) stage, nodal status, LNR, and local treatment modalities 

affected CSS and OS (P,0.05). Multivariate analysis showed that LNR was an independent 

prognostic factor for CSS and OS. Patients with a higher LNR had worse CSS (hazard ratio 

[HR]: 8.832; 95% confidence interval [CI]: 3.762–20.738; P,0.001) and OS (HR: 8.462; 95% 

CI: 3.613–19.821; P,0.001). LNR was associated with CSS and OS by stage, especially in 

FIGO stage I–II patients.

Conclusion: LNR is an independent prognostic factor in SCCC patients and it may help to 

individualize adjuvant therapy.

Keywords: small-cell carcinoma of the cervix, SEER, lymph node ratio, lymph node, prognostic 

factors

Introduction
Small-cell carcinoma of the cervix (SCCC) is a rare type of cervical cancer that 

comprises ~2%–5% of all cervical cancers. SCCC is highly aggressive and rapidly 

leads to lymphogenous and hematogenous metastases.1–3 Prognostic factors impacting 

survival in patients with SCCC include the International Federation of Gynecology 

and Obstetrics (FIGO) stage, age, depth of interstitial infiltration, tumor size, chro-

mogranin A status, and the extent of lymph node involvement. However, as SCCC 

is a rare form of cervical cancer, the prognostic values of these factors in SCCC are 

still controversial.4–7

Recent studies have shown that SCCC patients show a higher rate of lymph node 

involvement (range: 39.4%–70%) than cervical squamous cell carcinoma patients or 

patients with cervical adenocarcinoma.6–10 Studies have also shown that lymph node 

status is an important factor in determining prognosis in SCCC patients. However, 

due to the small sample size in these studies, no consensus has been reached regarding 
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the prognostic value of lymph node status in SCCC. 

Although lymph node status closely correlates to the number 

of resected lymph nodes (RLNs) in patients, nevertheless, 

inadequate lymphadenectomy may result in an inaccurate 

assessment of lymph nodes status and affect the subsequent 

choice of adjuvant therapy.

Currently, the optimal number of RLNs during lymph-

adenectomy in cervical cancer remains unclear. However, 

the lymph node ratio (LNR) (ie, the ratio of the number 

of positive lymph nodes to the number of RLNs) has been 

shown to be a prognostic factor in cervical, endometrial, 

and ovarian cancers.11–18 Thus, LNR may more accurately 

reflect the nodal status. However, there have been no studies 

investigating the potential effects of the LNR on prognosis in 

SCCC. Therefore, we performed a retrospectively analysis 

of 118 SCCC patients – who had undergone cancer-directed 

surgery (CDS) – from Surveillance Epidemiology and End 

Results (SEER) database to determine the prognostic value 

of LNR in SCCC patients.

Patients and methods
Definition of SCCC patients
Data were obtained from the current SEER database 

(Surveillance Research Program, National Cancer Institute 

SEER*Stat software [version 8.2.1], http://www.seer.cancer.

gov/seerstat) maintained by the National Cancer Institute, 

which consists of 18 population-based cancer registries. We 

obtained permission to access research data files with the ref-

erence number 11252-Nov 2014.19 Pathologic diagnosis was 

based on the primary tumor site using the International Clas-

sification of Disease for Oncology, third edition (ICD-O-3). 

Use of the SEER database data does not require informed 

consent, and this study was approved by the ethics commit-

tee of the First Affiliated Hospital of Xiamen University and 

Sun Yat-sen University Cancer Center.

Patients with a diagnosis of SCCC were identified from 

1980 to 2012 using the SEER database. SCCC patients 

who received both CDS and lymphadenectomy, without 

receiving preoperative radiotherapy, and whose lymph 

node status was known, including the number of positive 

lymph nodes and the total number of RLNs, were included 

in the study.

Clinicopathologic factors
The clinical and pathologic factors collected from the SEER 

database included age at diagnosis, race, marital status, sex, 

FIGO stage, grade, tumor size, nodal status, LNR, and local 

treatment modalities including surgery with and without 

radiotherapy. Vital status, including the cause of death, and 

the duration of follow-up were also recorded.

Statistical analysis
The χ2 and Fisher’s exact probability tests were used to 

analyze the differences between qualitative data. Cutoff 

point analyses were then performed to determine whether 

or not there was an LNR cutoff related to the greatest 

difference in cause-specific survival (CSS) and overall 

survival (OS). The optimum cutoff point for LNR was 

determined using the receiver operating characteristic 

(ROC) curve. Univariate and multivariate Cox regression 

analyses were used to analyze risk factors for CSS and 

OS. Multivariable analyses were used to determine the 

factors that were significantly associated with CSS and 

OS on univariate analyses. Calculation of survival rates 

was plotted using the Kaplan–Meier method and compared 

using the log-rank test. All data were analyzed using the 

SPSS statistical software package, version 21.0 (IBM 

Corporation, Armonk, NY, USA). A value of P,0.05 was 

considered statistically significant.

Results
Patient characteristics and treatment
Data of 118 eligible patients with SCCC were retrospectively 

analyzed. Table 1 summarizes the characteristics of the 

study population. The median age at diagnosis was 37 years 

(range: 23–85 years). Of the 116 patients whose FIGO stage 

was available, 64.7% of patients (75/116) were found to be 

at stage I, 18.1% of patients (21/116) at stage II, 5.2% of 

patients (6/116) at stage III, and 12.1% of patients (14/116) 

at stage IV. Of the 96 patients whose histologic grade was 

available, 96.9% of the patients (93/96) had poorly or undif-

ferentiated histology.

All patients were treated with CDS and lymphadenectomy, 

and 50.0% (59/118) of the patients received CDS combined 

with radiotherapy. Of them, 49.2% (58/118) were node nega-

tive and 50.8% (60/118) had nodal metastases. The median 

number of positive lymph nodes was 2 (range: 1–17) in 

node-positive patients and the median LNR was 0.16 (range: 

0.02–1.0).

Analysis of prognostic factors
Univariate analysis showed that prognostic factors such as 

FIGO stage, nodal status, LNR, and local treatment modali-

ties affected CSS and OS (P,0.05) (Table 2). Age, race, 

marital status, and tumor size had no effect on CSS and OS 

(P.0.05).
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Multivariate analysis showed that LNR was an inde-

pendent prognostic factor for CSS and OS. Patients with a 

higher LNR had worse CSS (hazard ratio [HR]: 8.832; 95% 

confidence interval [CI]: 3.762–20.738; P,0.001) and OS 

(HR: 8.462; 95% CI: 3.613–19.821; P,0.001) (Table 3).

Identification of optimal cutoff points of  
LNR
The optimal cutoff points of LNR were analyzed in node-

positive patients using ROC curve. The results showed that 

0.17 was the optimal LNR cutoff point for CSS (area under 

ROC curve =0.680; P=0.001) and OS (area under ROC 

curve =0.677; P=0.001). Thus, the optimal cutoff value of 

0.17 was validated as a prognostic factor for analyzing the 

clinical effect of LNR (Figure 1A and B).

Impact of LNR on survival
The median follow-up time was 30.5 months (range: 

4–250 months). The 1-, 3-, and 5-year CSS were 81.7%, 

56.4%, and 49.5%, respectively (Figure 2A). The 1-, 3-, 

and 5-year OS were 81.7%, 55.5%, and 47.8%, respectively 

(Figure 2B).

Based on the LNR, the 5-year CSS in patients with LNR 

of 0, 0.01–0.17, and .0.17 were 62.7%, 53.6%, and 19.8%, 

respectively (P,0.001). The 5-year OS in patients with LNR 

of 0, 0.01–0.17, and .0.17 were 60.9%, 50.4%, and 19.8%, 

respectively (P,0.001) (Figure 3).

 The prognostic effect of LNR according to FIGO stage 

was also examined. In patients with FIGO stage I–II, the LNR 

was significantly associated with CSS (log rank P=0.002) and 

OS (log rank P=0.003) (Figure 4). As the number of patients 

(N=20) with FIGO stage III–IV was limited, no association 

of LNR with CSS (log rank P=0.155) or OS (P=0.155) was 

observed.

Discussion
In this study, we investigated the prognostic value of the 

LNR in SCCC patients based on the data collected from the 

SEER database, and the results showed that LNR was an 

independent prognostic factor that affected the survival rate 

in SCCC patients.

Currently, the prognostic value of lymph node status in 

SCCC is still controversial. Wang et al found that lymph node 

status was an independent prognostic factor for survival in 

SCCC patients.7 Liao et al also reported similar results using 

univariate analysis; however, no significant difference was 

found when multivariate analysis was conducted.6 Other 

studies have shown that lymph node status had no prognos-

tic value for SCCC.4,8 The number of patients that can be 

studied is often limited by the rarity of the disease. In this 

study, we analyzed the data of 118 SCCC patients from 

the SEER database; of them 50.8% had nodal metastases, 

which was consistent with the rates of 39.4%–70% found in 

other studies,6–8 and it was significantly higher than the rate 

of positive lymph nodes found in cervical squamous cell 

carcinoma and cervical adenocarcinoma.9,10 These results 

indicated that the lymph node status in SCCC patients was 

worthy of further investigation.

The staging of SCCC is still referenced to the staging 

system used in cervical cancer. Lymph node status is not 

considered in the FIGO staging system.20 In the seventh 

Table 1 Patient characteristics

Variables n

Age (years)
Median (range) 37 (23–85)
19–29 26
30–39 39
40–49 22
50–59 18
60–69 9
70–79 2

80+ 2

Race
Black 10
White 89
Other 19

Marital status
No 50
Yes 68

FIGO stage (n=116)
I 75
II 21
III 6
IV 14

Grade (n=96)
Well/moderately differentiated 3
Poorly/undifferentiated 93

Tumor size (cm) (n=90)

,2 6

2–4 68

.4 16

Nodal status
Node negative 58
Node positive 60

Lymph node ratio
Median (range) 0.16 (0.02–1.0)

Local treatment modalities
Surgery 59
Surgery + radiotherapy 59

Abbreviation: FIGO, International Federation of Gynecology and Obstetrics.
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edition of the American Joint Committee on Cancer (AJCC)/

Union for International Cancer Control (UICC) staging sys-

tem, the stage of cervical cancer is primarily determined by 

the presence of a positive lymph node. Patients with lymph 

node-positive cancer will be staged as IIIb.21 The method 

for nodal staging in AJCC/UICC staging system is simple 

but the results are affected by the total number of RLNs. 

The nodal staging may be underestimated due to inadequate 

lymph node sampling. In this study, the prognostic value 

of LNR was better than the nodal staging. Thus, LNR may 

provide an accurate reflection of the lymph nodes status of 

the SCCC patients. The use of LNR is easy, and it assists in 

the choice of adjuvant treatment and evaluation of the prog-

nosis of patients in the clinical setting.22 LNR also reduces 

the influence of level differences on different surgeons and 

pathologists.23

The LNR has been used to predict prognosis in patients 

with breast, esophageal, colorectal, and gastric cancers.24–29 

It is also a prognostic factor in gynecological malignancies, 

including ovarian cancer and endometrial cancer.11–13 Several 

studies have indicated the usefulness of the LNR in predict-

ing prognosis in cervical cancer patients.14–18 However, no 

relevant study has confirmed the prognostic value of LNR in 

SCCC. This study is important because it is the first to assess 

the prognostic value of LNR relative to current lymph node 

staging among patients with SCCC.

In the subgroup analysis, we also found that LNR had 

prognostic value in FIGO stage I–II patients but not in 

Table 2 Univariate analysis of cause-specific survival and overall survival

Variables CSS OS

HR 95% CI P-value HR 95% CI P-value

Age (years) (continuous variable) 0.993 0.972–1.013 0.476 0.995 0.975–1.015 0.613
Race

Black 1 1
White 0.767 0.325–1.807 0.544 1.353 0.481–3.804 0.566
Other 0.579 0.194–1.722 0.326 1.033 0.502–2.127 0.929

Marital status
No 1 1
Yes 0.804 0.471–1.373 0.425 0.860 0.508–1.457 0.575

FIGO stage
I 1 1
II 1.668 0.866–3.211 0.126 1.567 0.819–2.997 0.175
III 3.335 1.160–9.588 0.025 3.169 1.107–9.071 0.032
IV 1.659 0.726–3.791 0.230 1.554 0.684–3.532 0.293

Tumor size (cm)
,2 1 1
2–4 0.926 0.426–2.012 0.845 0.869 0.413–1.827 0.711
.4 0.590 0.244–1.427 0.242 0.525 0.222–1.240 0.142

Nodal status
Node negative 1 1
Node positive 2.058 1.176–3.600 0.011 2.011 1.163–3.477 0.012

LNR (continuous variable) 8.898 3.935–20.118 ,0.001 8.562 3.795–19.316 ,0.001
Local treatment modalities

Surgery 1 1
Surgery + radiotherapy 1.900 1.083–3.333 0.025 1.866 1.076–3.234 0.026

Abbreviations: CSS, cause-specific survival; OS, overall survival; LNR, lymph node ratio; HR, hazard ratio; CI, confidence interval; FIGO, International Federation of 
Gynecology and Obstetrics.

Table 3 Multivariate analyses of cause-specific survival and overall survival

Variables CSS OS

HR 95% CI P-value HR 95% CI P-value

FIGO stage 1.064 0.797–1.421 0.674 1.039 0.779–1.385 0.796
Nodal status 1.074 0.522–2.213 0.846 1.085 0.536–2.198 0.820
LNR (continuous variable) 8.832 3.762–20.738 ,0.001 8.462 3.613–19.821 ,0.001
Local treatment modalities 1.535 0.816–2.889 0.184 1.492 0.803–2.772 0.205

Abbreviations: CSS, cause-specific survival; OS, overall survival; LNR, lymph node ratio; HR, hazard ratio; CI, confidence interval; FIGO, International Federation of 
Gynecology and Obstetrics.
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Figure 1 The receiver operating characteristic curve for predicting cause-specific survival (A) and overall survival (B) of patients with small-cell carcinoma of the cervix 
using lymph node ratio.

Figure 2 Cause-specific survival (A) and overall survival (B) of patients with small-cell carcinoma of the cervix.

Figure 3 Cause-specific survival (A) and overall survival (B) of patients with small-cell carcinoma of the cervix with different lymph node ratio (LNR) stage.
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stage  III–IV patients. This difference might be due to a 

limited number of patients with FIGO stage III–IV (N=20). 

The 5-year survival rate in patients with early-stage SCCC 

was  ~50%, which is consistent with the results of our 

study.5,7,30 According to our results, LNR can be used to 

predict those early-stage SCCC patients who are more likely 

to be highly aggressive and prone to metastasize.

There are, however, several limitations including the 

inherent biases that exist in any retrospective study. The 

SEER database had certain intrinsic limitations, including 

lack of information on pathological parameters such as 

depth of invasion, margin status, and lymphovascular 

invasion, as well as lack of information on adjuvant 

chemotherapy, recurrence, treatment of recurrence, and 

comorbidities. However, the primary strength of this study 

was the ability to describe the epidemiology, prognostic fac-

tors, and treatment trends in this rare type of cancer using 

the SEER registry. In addition, the cutoff point was obtained 

based on the ROC curve. Due to low incidence of SCCC and 

lack of literature focusing on the prognostic value of LNR 

in SCCC patients, identification of the optimal cutoff point 

for LNR still needs further study.

In conclusion, LNR appears to be useful in identifying 

SCCC patients with worse prognosis and it may help 

to individualize adjuvant therapy. However, the results 

of this retrospective study need to be further confirmed 

by future prospective studies so as to determine the cat-

egory of patients who may benefit from tailored adjuvant 

treatment.
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