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Summary
Purpose of Investigation: To determine the significance of positive pelvic lymph node (PLN) metastasis for progression-free survival

(PFS) and overall survival (OS) of patients with early cervical cancer alone and in combination with known poor prognostic factors.
Materials and Methods: This study was a retrospective analysis of 245 patients with Stage 1A-IIA cervical cancer with radical hysterec-
tomy from 1998-2014. Age, FIGO (International Federation of Gyneacology and Obstetrics) Stage, histologic type, tumor size, stromal
invasion depth, PLN metastasis, metastatic PLN numbers, lymphovascular space invasion (LVSI), parametrial invasion, and vaginal
resection margin status were collected. PFS and OS were evaluated in accordance with each parameter. Results: Tumor size, LVSI, and
metastatic PLN numbers were independently associated with PFS. The metastatic PLN number was associated with both PFS and OS
and was an important factor for poor prognosis. Conclusion: These findings may contribute to PFS and OS assessment and treatment
modality decisions.
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Introduction

Cervical cancer is the second most common cancer in
women worldwide [1, 2]. Due to the advent of the cervical
cancer screening system, the majority of patients are diag-
nosed at early stages [3]. Patients with early cervical cancer
usually undergo a radical hysterectomy and pelvic lymph
node (PLN) dissection with or without adjuvant radiother-
apy or concurrent chemoradiotherapy (CCRT) depending
on their prognostic risks to prevent tumor recurrence [4-6].
However, despite early detection and intervention, the re-
currence risk after surgery for Stages I and II is 15-30% [7,
8]. Therefore, evaluating risk factors for recurrence is im-
portant to determine a more appropriate treatment plan for
each patient.

Various studies have been conducted to evaluate indi-
vidual risk factors for prediction of a poor prognosis. The
tumor size, depth of cervical stromal invasion, presence
of lymphovascular space invasion (LVSI), PLN metasta-
sis, parametrial involvement, histological type, and posi-
tive surgical resection margins have been reported to have
significance for prognostic predictions [4, 8-12]. Assum-
ing that these risk factors are correlated, several investi-
gators have also proposed various prognostic scoring sys-
tems by grouping poor prognostic risk factors using mul-
tivariate analysis. Kamura et al. categorized patients into
three groups based on the presence of risk factors, namely
PLN metastasis, the histological type, and the tumor diam-
eter [11]. Sevin et al. proposed a prognostic scoring sys-
tem based on the depth of invasion, LVSI, PLN metastasis,
and age [4]. Additionally, some investigators developed a

nomogram to predict the individual recurrence risk in pa-
tients with early cervical cancer who undergo surgery. This
nomogram includes four prognostic factors from multivari-
ate analyses: the FIGO Stage, depth of invasion, parame-
trial involvement, and number of positive lymph nodes
[13].

Studies have evaluated the clinical significance of the
number of positive lymph nodes. Sakuragi et al. reported
that the prognosis of patients with only one positive lymph
node was not significantly different from that of node-
negative patients; however, the five-year survival rates of
patients with one or two or more positive lymph nodes were
84.9% and 26.5%, respectively [14]. In contrast, Ditto et al.
reported that even onemetastatic lymph node had a negative
effect on progression-free survival (PFS) and overall sur-
vival (OS) [15]. Although lymph node metastasis is known
to be an important prognostic factor for patients with early
cervical carcinoma, the relationship between the number of
positive lymph nodes and the prognosis of early cervical
cancer remains controversial.

This study aimed to investigate the relationship between
the number of positive lymph nodes and PFS and OS in
patients with early cervical cancer. The authors also evalu-
ated the ability of other factors known to be associated with
a poor prognosis in early cervical cancer to predict disease
prognosis.

Materials and Methods

A total of 255 patients diagnosed with Stage IA-IIA cer-
vical cancer from 1998-2014were enrolled in this study. In-
stitutional Review Board approval was obtained. Data for
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Table 1. — Patient characteristics.

Characteristics Number of cases

n = 245 %
Stage IA1-IA2 26 10.61

IB1-IB2 193 78.78
IIA-IIA2 26 10.61

Size ≤ 2 103 42.04
2-4 95 38.78
> 4 47 19.18

Size 0-4 198 80.82
> 4 47 19.18

Stromal invasion < 1/3 105 42.86
≥ 1/3 - < 2/3 66 26.94

≥ 2/3 74 30.2
Pelvic lymph node Negative 206 84.08
metastasis Positive 39 15.92
Number of lymph 0 206 84.08
node metastasis 1 15 6.12

≥ 2 24 9.8
Number of lymph node 0 206 84.1
metastasis 1 and ≥ 2 39 15.9
Number of lymph 0 and 1 221 90.2
node metastasis ≥2 24 9.8
Number of lymph Negative 142 57.96
node metastasis Positive 103 42.04
Parametrial invasion Negative 217 88.57

Positive 28 11.43
Vaginal margin Negative 226 92.24

Positive 19 7.76

each patient were retrospectively analyzed. Nine patients
with insufficient pathologic results and one patient with co-
existent lung cancer were excluded. Hence, the remaining
245 patients were included as the sample. All patients un-
derwent a radical hysterectomy and either unilateral or bi-
lateral salpingo-oophorectomy depending on their age and
tumor stage. PLNdissectionwas performedwhen the nodes
appeared suspicious for malignancy on radiologic evalua-
tion or clinical examination. Adjuvant therapy was decided
according to the patient’s risk factors and physician’s judg-
ment. Patients with at least one of three high-risk factors
(microscopic parametrial invasion, positive tumor resection
margins, and positive PLNs) generally underwent adjuvant
radiotherapy or platinum-based CCRT. Adjuvant radiother-
apy alone was performed in patients who had at least two
of three intermediate-risk factors [LVSI, stromal invasion of
more than half of the cervix or one-third of the outer cervix,
and a large tumor size (≥ 4 cm)].

After surgery, all specimens were reviewed by patholo-
gists at our institution. Data were collected for the follow-
ing parameters: age, FIGO Stage, histologic type, tumor
size, depth of stromal invasion, PLN metastasis, number of
metastatic PLNs, LVSI, parametrial invasion, vaginal re-
section margin status, type of adjuvant therapy, and date of

death or last follow-up. PFS was defined as the period from
initial treatment to recurrence of cervical cancer, whereas
OS was the period from initial treatment to the last follow-
up or death due to cervical cancer.

The authors used the Kaplan-Meier method to assess OS
and PFS and Cox proportional hazards regression to deter-
mine the univariate and multivariate hazard ratios for PFS
and OS. All prognostic parameters that were determined to
be significant in the univariate analysis were included in
the multivariate analysis. A result was defined as signifi-
cant when the p-value was < 0.05. The data analysis was
performed using the SPSS software, version 18.0.

Results

The clinicopathological characteristics of the 245 pa-
tients are summarized in Table 1. Among them, 26 patients
had clinical Stage IA, 193 had Stage IB, and 26 had Stage
IIA disease. The tumor size was ≤ 2 cm in 103 patients,
2-4 cm in 95 patients, and > 4 cm in 47 patients. A total
of 105 patients had a < 1/3 stromal invasion depth, 66 had
between 1/3 and 2/3, and 74 had ≥ 2/3. Of the 245 pa-
tients, 39 had PLN metastasis (15 had one metastatic PLN,
and 24 had more than two metastatic PLNs). Furthermore,
103 patients had LVSI, 28 had parametrial invasion, and 19
had positive resection margins.

The univariate analysis of prognostic factors for early
cervical cancer is shown in Table 2. The tumor stage, tu-
mor size, stromal invasion, number of metastatic PLNs, and
LVSI were significantly associated with both PFS and OS.
PLN metastasis was significantly associated only with OS
(p = 0.0215). The number of metastatic PLNs was signif-
icantly associated with both PFS and OS in patients with
zero or one metastatic PLN and in those with two or more
metastatic PLNs (p = 0.0378 and 0.0007, respectively).

The multivariate analysis of prognostic factors for early
cervical cancer is presented in Table 3. The tumor size (p
= 0.0198), number of metastatic PLNs (p = 0.0005), and
LVSI (p = 0.0429) were significantly associated with PFS,
whereas the number of metastatic PLNs (p = 0.0044) and
stromal invasion (p = 0.0427) were significantly associated
with OS. Notably, the presence of PLN metastasis was not
significantly associated with either PFS or OS; however,
when the number of metastatic PLNs was specified, a sig-
nificant association with both PFS and OS was identified.

Discussion

The FIGO staging system has been used to assess the
prognosis of cervical cancer and suggest treatment options
for each stage. However, numerous studies have shown
that clinical FIGO staging can lead to understaging for up
to 20% early cervical cancer cases [16, 17]. Moreover,
because of differences in clinicopathological characteris-
tics among patients, prediction of accurate recurrence and
survival rates is challenging. Therefore, a FIGO staging-
dependent treatment could result in over- or undertreatment
of patients. Several studies have investigated risk factors to
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Table 2. — Univariate analysis of clinicopathological factors.

Factors Progression-free survival Overall survival

HR 95% CI p-value HR 95% CI p-value
Stage 2.804 1.239 6.346 0.0133 5.801 1.936 17.38 0.0017

IA1-IA2
IB1-IB2
IIA-IIA2

Size ≤ 2 2.144 1.249 3.682 0.0057 2.362 1.096 5.088 0.0282
2-4
> 4

Stromal invasion < 1/3 2.019 1.209 3.371 0.0073 6.866 1.875 25.136 0.0036
≥ 1/3-< 2/3

≥ 2/3

Pelvic lymph node metastasis Negative 1.766 0.701 4.451 0.2278 3.842 1.219 12.108 0.0215
Positive

Number of lymph node metastasis 0 1.386 0.986 1.949 0.0605 1.912 1.284 2.848 0.0014
1
≥ 2

Number of lymph node metastasis 0 1.766 0.701 4.451 0.2278 3.842 1.219 12.108 0.0215
1 and ≥ 2

Number of lymph node metastasis 0 and 1 2.845 1.06 7.633 0.0378 7.337 2.324 23.166 0.0007
≥ 2

Lymphovascular invsion Negative 2.788 1.184 6.562 0.0189 14.661 1.892 113.591 0.0102
Positive

Parametrial invasion Negative 1.343 0.457 3.943 0.5918 2.396 0.646 8.878 0.1911
Positive

Vaginal margin Negative 1.835 0.544 6.186 0.3278 1.155 0.149 8.952 0.8906
Positive

HR, hazard ratio; CI, confidence interval;

Table 3. —Multivariate analysis of clinicopathological factors.

Factors Progression-free survival Overall survival

HR 95% CI p-value HR 95% CI p-value
Stage IA1-IA2 2.183 0.793 6.01 0.1306 3.601 0.836 15.516 0.0855

IB1-IB2
IIA-IIA2

Size ≤ 2 1.292 1.041 1.602 0.0198 1.242 0.805 1.914 0.3272
2-4
> 4

Stromal invasion < 1/3 1.635 0.866 3.086 0.1296 4.719 1.052 21.16 0.0427
≥ 1/3-< 2/3

≥ 2/3
Pelvic lymph node metastasis Negative 0.236 0.053 1.059 0.0593 0.11 0.009 1.347 0.0842

Positive
Number of lymph node metastasis 0 1.416 1.163 1.725 0.0005 1.739 1.188 2.546 0.0044

1
≥ 2

Lymphovascular invsion Negative 2.955 1.035 8.438 0.0429 8.914 0.867 91.694 0.0658
Positive

Parametrial invasion Negative 0.379 0.098 1.473 0.1613 0.46 0.096 2.196 0.3302
Positive

Vaginal margin Negative 1.116 0.247 5.049 0.8869 0.197 0.017 2.315 0.1963
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predict the prognosis of cervical cancer more accurately.
These factors include the depth of the cervical stroma, tu-
mor size, presence of LVSI, PLN metastasis, parametrial
involvement, histological type, and positive surgical resec-
tion margins [4, 8-12]. In this study, risk factors includ-
ing the tumor size, number of metastatic PLNs, and LVSI
showed a significant association with PFS, whereas stromal
invasion and the number of metastatic PLNs were signifi-
cantly associated with OS in the multivariate analysis.

Lymphatic channel dissemination is a common mech-
anism of cervical cancer spread [18]. When lymph node
metastases are present, the five-year survival rate declines
from 85% to 50% [19]. Thus, the prognosis becomes worse
when the number of positive lymph nodes increases [20,
21]. This finding was consistent with the present finding
that the number of metastatic PLNs was positively corre-
lated with both PFS and OS in the multivariate analysis.
Additionally, in the univariate analysis, patients with two
or more metastatic PLNs had poorer PFS (p = 0.0378) and
OS (p = 0.0007) than patients with zero or one metastatic
PLN. This result implies that cervical cancer with only one
metastatic PLN is still a localized disease, whereas two or
more positive PLNs may indicate systemic spread. Multi-
ple lymph node metastasis demands postoperative adjuvant
CCRT. Radiation targets the intrapelvic tumor, whereas cy-
totoxic agents eliminate micrometastasis and tumors out-
side the field of radiation. Furthermore, chemotherapy
works as a radiosensitizer that improves the outcome of ra-
diotherapy and reduces the risk of exposing normal tissues
to radiation. Several studies found similar outcomes with
adjuvant CCRT, with a year- year PFS rate of 70-80% and
a five-year OS rate of 80-85% [22-24].

The strength of thus study was that the patients were
from a single institution and underwent a standardized treat-
ment protocol. A limitation of this study was that the
authors could not control the number of dissected PLNs,
which was easily influenced by the accuracy of the patho-
logic test and the surgical technique. This sample had vary-
ing numbers of dissected PLNs, with a range from 3 to 23.
Therefore, the concept of lymph node density (LND), which
is the ratio of metastatic lymph nodes to the number of posi-
tive lymph nodes, has emerged. Polterauer et al. reported a
strong association between the LND and both PFS and OS
[25]. They reported that the OS of patients with a LND ≤
10%was comparable to that of patients without lymph node
involvement and concluded that a LND > 10% indicated a
poor prognosis.

Conclusion

In conclusion, the authors found that the tumor size,
presence of LVSI, and number of metastatic PLNs were
independently associated with recurrence of early cervical
cancer after surgical treatment. In particular, the number of
metastatic PLNs in early cervical cancer was significantly
associated with both PFS and OS. These findings can help
with assessment of PFS and OS and contribute to decision-

making regarding the treatment modality for each patient.
Future prospective studies are required to validate and ex-
pand our findings.
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