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Abstract. The aim of the present study was to investigate
whether the number of metastatic lymph nodes (LNs) is an independent prognostic factor for early cervical cancer. The medical
records of 163 stage IB‑IIA cervical cancer patients, treated
with radical hysterectomy with accompanying pelvic and/or
para‑aortic lymphadenectomy between 1999 and 2007, were
retrospectively reviewed. All prognostic factors identified as
being significant in the univariate analysis were included in the
multivariate analysis using the Cox proportional hazards model.
Of the 156 patients included in our analysis, 27 had LN metastasis, of whom 14 patients had 1 positive node and 13 patients
had ≥2 positive nodes. The 5‑year overall survival (OS) and
progression‑free survival (PFS) rates were 92.9 and 87.2%,
respectively. In terms of OS, tumour stage (P=0.002) and the
number of positive LNs (P=0.021) were identified as significant
prognostic factors. In terms of PFS, tumour stage (P= 0.049)
was identified as a significant prognostic factor. In conclusion,
the number of LN metastases is an independent risk factor for
poorer survival outcomes in patients with cervical cancer.
Introduction
Cervical cancer is the second most common type of cancer
affecting women worldwide (1), and is the main cause of
cancer‑related mortality in women in developing countries (2).
In addition, cervical cancer is the only gynaecological
cancer that is clinically staged according to the International
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Federation of Gynecology and Obstetrics (FIGO) classification system (3).
Although surgery is no different following preoperative
staging of cervical cancer, postoperative treatment is personalized according to histopathological prognostic factors. Given the
impact on the quality of life of the patients, as well as postoperative
morbidity, combined treatment with radical hysterectomy (RH)
and postoperative radiotherapy (RT) is not recommended and
should be avoided whenever possible. Various histopathological
factors are known to be associated with survival in patients with
cervical cancer, including the size of the tumour, the depth of
cervical stromal, parametrial, and lymphovascular space invasion (LVSI), the histological type, lymph node (LN) metastasis,
and surgical resection margin (4‑10).
These prognostic factors are clearly interconnected and
studies have been designed, using multivariate analysis techniques, to statistically identify the most effective combination
of these risk factors for determining prognostic outcomes in
patients with cervical cancer (6‑8).
The management of cervical cancer may be surgical (RH
and systematic LN dissection) or exclusively chemoradiotherapy‑based. Survival declines significantly with increasing
FIGO clinical stage. Although LN status does not modify the
FIGO clinical stage, when LN metastases are present, the
5‑year survival rate has been reported to decrease from 85
to 50% (11). Therefore, LN status represents the most important prognostic factor, while the effect of the number of LNs
removed has yet to be determined.
The aim of this study was to investigate whether the
number of metastatic LNs is an independent prognostic factor
for early cervical cancer.
Patients and methods
Patients. The present study included a total of 163 stage
IB‑IIA cervical cancer patients treated between 1999 and
2007 with RH and accompanying pelvic and̸or para‑aortic
lymphadenectomy.
The medical records of each patient were retrospectively
reviewed and 7 patients with insufficient data, including
2 patients whose records lacked a date of recurrence and
5 patients with occult cervical cancer detected following simple
hysterectomy, were excluded; the remaining 156 patients
formed the study population.
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Treatment. Abdominal type III RH with pelvic lymphadenectomy was the standard surgery. Bilateral salpingo‑oophorectomy
and para‑aortic lymphadenectomy were not always performed.
Postoperative adjuvant therapy was considered based on histopathological prognostic factors. Patients with at least one of
the three high‑risk factors (microscopic parametrial invasion,
positive pelvic LNs and positive tumour resection margins)
received adjuvant RT or platinum‑based concurrent chemoradiotherapy (CCRT), which has been the preferred treatment
since the 2000's (12). Patients with at least two of the three
intermediate‑risk factors (LVSI, stromal invasion of >1/2 of
the cervix or >the outer 1/3, and a largest tumour diameter
of ≥4 cm) received adjuvant RT alone.
Data collection. Pathological specimens retrieved from the
archives were included in this study. We collected information on the following parameters: FIGO clinical stage, age,
histological type, grade of differentiation, tumour size, depth
of cervical stromal invasion, LVSI, parametrial invasion,
resection margin status, LN metastasis, adjuvant therapy, date
of recurrence, location of recurrent disease, treatment at recurrence, and date of death or last follow‑up.
Follow‑up. The patients were periodically inspected every
3 months for the first 2 years, every 6 months for the following
3 years, and every 12 months thereafter. At the time of the
examination, imaging studies, including magnetic resonance
imaging or computed tomography and chest radiography, were
conducted annually. When tumour recurrence was suspected
based on the clinical findings or other imaging studies, biopsies on the suspected lesions were performed. We defined
progression‑free survival (PFS) as the last follow‑up day or the
time from the initial treatment to relapse, and overall survival
(OS) as the last follow‑up day or the time from the initial treatment to death from cervical cancer.
Statistical analysis. OS and PFS were assessed using the
Kaplan‑Meier method. Group comparison in the univariate
analysis was performed using the log‑rank test for categorical
factors and a Cox proportional hazards model for continuous
factors. All the prognostic factors identified as being
significant in the univariate analysis were included in the
multivariate analysis using a Cox proportional hazards model.
Stepwise backward elimination methods were used to select
the factors included in the multivariate Cox proportional
hazards model (inclusion criteria, P<0.05; exclusion criteria,
P>0.1). Significance was defined as a P‑value <0.05. Data
analyses were performed using SPSS software for Windows,
version 11.0 (SPSS Inc., Chicago, IL, USA).
Results
Patient characteristics. The clinicopathological characteristics
of the patients are summarised in Table I. The mean age was
49 years (range, 29‑75 years). A total of 141 patients had stage IB
and 15 patients had stage IIA disease. A total of 123 patients
had squamous cell carcinoma, 24 had adenocarcinoma and
9 patients were diagnosed with other histological types. The
depth of stromal invasion was <1/3 in 32 patients, between 1̸3
and 2̸3 in 50 patients, and ≥2/3 in 74 patients. The size of the

Table I. Patient characteristics.
Characteristics
Age, years
<50
≥50
FIGO stage
IB1‑IB2
IIA1‑IIA2
Histological type
SCC
Adenocarcinoma
Others
Depth of stromal invasion
<1/3
≥1/3‑<2/3
≥2/3
Tumour size, cm
≤2
2‑4
>4
Parametrial invasion
Negative
Positive
Lymphovascular invasion
Negative
Positive
Resection margin
Negative
Positive
Lymph node metastasis
Negative
Positive
Number of positive nodes
0
1
≥2
Adjuvant treatment
None
Radiation therapy
CCRT

Number of cases (%)
(n=156)
78 (50.0)
78 (50.0)
141 (90.4)
15 (9.6)
123 (78.8)
24 (15.4)
9 (5.8)
32 (20.5)
50 (32.1)
74 (47.4)
64 (41.0)
67 (43.0)
25 (16.0)
132 (84.6)
24 (15.4)
60 (38.5)
96 (61.5)
141 (90.4)
15 (9.6)
129 (82.7)
27 (17.3)
129 (82.7)
14 (9.0)
13 (8.3)
34 (21.8)
54 (34.6)
68 (43.6)

FIGO, International Federation of Gyneacology and Obstetrics; SCC,
squamous cell carcinoma; CCRT, concurrent chemoradiotherapy.

tumour was ≤2 cm in 64 patients, 2‑4 cm in 67 patients, and
>4 cm in 25 patients. Of the 156 patients, 24 had parametrial
invasion, 96 had LVSI, 15 had positive resection margins, and
27 patients had LN metastasis. Of the 27 patients with LN
metastasis, 14 had 1 positive node and 13 had ≥2 positive nodes.
A total of 68 patients received treatment with CCRT, 54 received
RT alone, and 34 received no adjuvant therapy (Table I).
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Table II. Univariate analysis of clinicopathological factors.
Progression‑free survival
Overall survival
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑--‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Factors
HR (95% CI)
P-value
HR (95% CI)
P-value
Age, years
<50
≥50
FIGO stage
IB1‑IB2
IIA1‑IIA2
Histological type
SCC
Adenocarcinoma
Others
Depth of stromal invasion
<1/3
≥1/3‑<2/3
≥2/3
Tumour size, cm
≤2
2‑4
>4
Parametrial invasion
Negative
Positive
Lymphovascular invasion
Negative
Positive
Resection margin
Negative
Positive
Lymph node metastasis
Negative
Positive
Number of positive nodes
0
1
≥2
Adjuvant treatment
None
Radiation therapy
CCRT

0.80 (0.33‑1.93)

0.616

0.79 (0.24‑2.58)

0.692

4.47 (1.71‑11.65)

0.002

8.53 (2.60‑28.01)

0.001

1.90 (0.68‑5.33)

0.224

2.08 (0.54‑8.07)

0.287

2.72 (1.24‑5.96)

0.013

8.23 (1.22‑55.66)

0.031

2.62 (1.41‑4.87)

0.002

2.51 (1.09‑5.80)

0.032

1.31 (0.44‑3.91)

0.634

2.00 (0.53‑7.54)

0.307

3.88 (1.14‑13.24)

0.031

6.89 (0.88‑5.82)

0.066

2.78 (0.93‑8.33)

0.067

1.08 (0.14‑8.47)

0.939

2.22 (0.85‑5.77)

0.103

3.02 (0.88‑10.33)

0.078

2.02 (1.17‑3.50)

0.012

2.61 (1.32‑5.13)

0.006

0.66 (0.27‑1.59)

0.348

1.45 (0.42‑4.96)

0.555

HR, hazard ratio; CI, confidence interval; FIGO, International Federation of Gyneacology and Obstetrics; SCC, squamous cell carcinoma;
CCRT, concurrent chemoradiotherapy.

The 5‑year OS and PFS rates were 92.9 and 87.2%, respectively. A total of 20 patients developed recurrence, including
8 patients with recurrence in the pelvis, 10 with recurrence at
distant sites, and 2 with recurrence at local as well at distant sites.
The most frequent sites in the pelvis were the vaginal stump
(n=6), followed by the pelvic sidewall (n=2). The most frequent

sites of distant metastases were the lung (n=5), followed by the
liver (n=3), bone (n=2), peritoneum (n=1) and brain (n=1). Of the
156 patients included in our analysis, 42 had a follow‑up duration of <60 months, with 31 patients lost to follow‑up for >1 year
at the time of the analysis. The median follow‑up duration of
patients lost to follow‑up was 29 months (range, 12‑54 months).
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Table III. Mutivariate analysis of clinicopathological factors.
Progression‑free survival
Overall survival
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑--‑‑--‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑--‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Factors
HR (95% CI)
P-value
HR (95% CI)
P-value
FIGO stage
IB1‑IB2
IIA1‑IIA2
Depth of stromal invasion
<1/3
≥1/3‑<2/3
≥2/3
Tumour size
≤2
2‑4
>4
Lymphovascular invasion
Negative
Positive
Resection margin
Negative
Positive
Number of positive nodes
0
1
≥2

3.47 (1.01‑11.98)

0.049

6.54 (1.77‑24.16)

0.002

1.53 (0.66‑3.55)

0.317

4.15 (0.64‑27.04)

0.158

1.57 ( 0.70‑3.52)

0.272

1.00 (0.38‑2.60)

0.968

2.61 (0.71‑9.67)

0.15

5.62 (0.64‑48.97)

0.118

0.87 (0.21‑3.58)

0.85

0.20 (0.02‑1.80)

0.15

1.23 (0.63‑2.42)

0.546

2.30 (1.13‑4.67)

0.021

HR, hazard ratio; CI, confidence interval; FIGO, International Federation of Gyneacology and Obstetrics.

Univariate analysis. The results of the univariate analysis of
the prognostic factors are presented in Table II. In the log‑rank
test, tumour stage (P<0.001), stromal invasion (P= 0.031), the
size of the tumour (P=0.032) and the number of positive LNs
(P=0.006) were identified as significant prognostic factors for
OS, favouring a lower tumour stage, stromal invasion of <2̸3,
a tumour size of <4 cm and a small number of positive LNs,
respectively. Patients with metastatic LNs were stratified into
two groups according to the number of positive LNs, with
one group that had 1 positive node, and the other group that
had ≥2 positive nodes. The 5‑year OS rates for patients with
0, 1 and ≥2 positive nodes were 91, 80 and 47%, respectively
(P=0.006). There was no evidence of an association between
OS rates and age, histological type, parametrial invasion, LVSI,
resection margin, LN metastasis, or type of adjuvant therapy.
Tumour stage (P=0.002), stromal invasion (P=0.013), and
the number of positive LNs (P<0.012) were also identified
as significant prognostic factors for PFS, favouring a lower
tumour stage, stromal invasion of <2/3, and a small number of
positive LNs, respectively.
Multivariate analysis. The results of the multivariate analysis
of the prognostic factors are presented in Table III. The Cox
proportional hazards model was used for the multivariate analysis. In terms of OS, tumour stage (P=0.002) and the number
of positive LNs (P=0.021) were identified as significant prog-

nostic factors. In terms of PFS, tumour stage (P= 0.049) was
identified as a significant prognostic factor.
Discussion
Management of early cervical cancer may include surgery or
CCRT. Although LN status does not modify the FIGO clinical
stage, when LN metastases are present, the 5‑year survival rate
has been shown to decrease from 85 to 50% (11). Therefore,
LN status represents the most important prognostic factor,
with the absence of LN metastasis predicting a better prognosis compared with histologically proven positive LNs.
Positive pelvic LNs are an important prognostic factor in
cervical cancer (13). Regarding LN involvement, there is a
positive association between the number of positive LNs and
patient prognosis (13,14). The 5‑year OS rates for patients with
0, 1 and ≥2 positive pelvic nodes were reported to be 89, 83
and 58%, respectively (P=0.007). In our study on stage IB‑IIA
cervical cancer patients, the number of positive LNs was identified as a significant prognostic factor in terms of 5‑year OS rates
(P=0.021). Aoki et al (15) classified positive LN patients into
three groups (low, intermediate and high‑risk) according to the
status of parametrial invasion and the number of positive LNs.
The 5‑year OS rates for the intermediate‑risk group were significantly lower compared with those for the low‑risk group, but were
significantly higher compared with those for the high‑risk group.
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The prognostic value of the number of positive LNs has
yet to be determined. In cases where there is only 1 positive
node, no adverse effect on patient survival has been observed,
according to certain authors (16,17). Inoue and Morita (14)
reported on the effect of the number of positive LNs on
stage IB‑IIB cervical cancer. The 5‑year OS rates for patients
with 0, 1, 2‑3 and ≥4 positive nodes were 89, 81, 41 and 23%,
respectively. Sakuragi et al (18) have reported the cumulative
5‑year OS rates for patients with 1 and ≥2 positive nodes to
be 84.9 and 26.5%, respectively, with no difference between
cumulative OS rates of patients with 0 and those with 1 positive node.
The potential effect of chemotherapy treatment of cervical
cancer has been reported in a number of phase II trials (19),
in which cisplatin was shown to be the most effective chemotherapeutic agent (20). CCRT is considered more effective
compared with RT alone in patients associated with high‑risk
factors following RH. This was demonstrated in a randomised
clinical trial of CCRT or RT alone in stage IA2‑IIA cervical
cancer patients. The 4‑year OS rates were significantly
increased in CCRT‑treated patients (81%) compared with those
in patients treated with RT alone (71%) (11). Green et al (21)
reported that the advantages of CCRT over RT alone may be
explained by a meta‑analysis in which patients with FIGO clinical stage IB‑IVA disease were randomly assigned to primary
therapy with CCRT or RT alone, with or without surgery, and
with or without additional adjuvant chemotherapy.
The major strength of our study is that all the participants
were recruited from a single institution, ensuring uniform
treatment guidelines and surgical expertise. The limitations
include the retrospective design and the heterogeneity of the
patient population. However, the study spans an 8‑year period
during which the treatment methods and therapeutic regimens
have changed.
In this study, we found that the metastatic LN number was
independently associated with poorer survival outcomes in
patients with early cervical cancer (stage IB‑IIA), who underwent type III RH with LN dissection, with or without adjuvant
therapy. Future prospective studies are required, using large
numbers of patients from multiple institutions.
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