
Introduction

Cervical cancer is a common gynecologic malignant dis-

ease, with more than 85% of cases diagnosed in developing

countries [1]. At present, the research data show a trend of

high incidence of cervical cancer and with lower coverage

onset age in China. The clinical pathologic data of 337 pa-

tients with Stage Ia2-IIa2 cervical cancer who underwent

radical or modified radical hysterectomy and pelvic lymph

excision in Women’s Hospital, School of Medicine, Zhe-

jiang University were retrospectively analyzed during the

period from June 2012 to October 2013 to explore the pri-

mary risk factors for node metastasis in cervical carcinoma

and to provide new information regarding patient progno-

sis and therapy. 

Materials and Methods

Subjects
Retrospective analysis was performed on 337 patients with

Stage Ia2-IIa2 cervical cancer who underwent radical or modified

radical hysterectomy and pelvic lymph excision in the present

hospital, including 40 cases of confirmed lymph node metastasis

pathologically. All of them were preoperatively confirmed to be

cervical cancer after cervical biopsy. Patients were between the

ages of 22 and 70 years, with a median age of 47 years. Accord-

ing to FIGO staging criteria in 2009, 42 cases were categorized as

Stage Ia2, 196 cases as Stage Ib1, 32 cases as Stage Ib2, 43 cases

as Stage IIa1, amd 24 cases as Stage IIa2; 320 cases were squa-

mous carcinoma and 17 cases were non-squamous carcinoma

(four cases of adenocarcinoma, ten cases of adenosquamous car-

cinoma, one case of clear cell carcinoma, one case of carcinosar-

coma, one case of small cell undifferentiated carcinoma).

Thirty-seven cases were high differentiation (G1), 263 cases were

middle differentiation (G2), and 37 cases were low differentiation

(G3). Depth of stromal invasion was ≥2/3 in 73 cases, depth of

stromal invasion in remaining 264 cases was < 2/3, 56 cases had

a tumor diameter ≥ four cm, and 281 cases < four cm. Twenty-

two cases were given neoadjuvant chemotherapy and 315 cases

were without neoadjuvant chemotherapy. Parametrial extension

was confirmed by surgery in 14 cases and 323 cases were without

parametrial extension. In 47 cases lymphovascular space invasion

(LVSI) was confirmed by surgery and 290 cases were without

LVSI.

Treatment
The analysis included 337 patients with cervical cancer that un-

derwent radical or modified radical hysterectomy and pelvic

lymph excision, among whom 56 patients had a tumor diameter

≥ four cm while 281< four cm. Twenty-two patients were treated

with neoadjuvant chemotherapy, intravenous chemotherapy two

to three courses TP regimen (taxol + DDP or CP). Operation was

usually performed 14 to 21 days after the chemotherapy. 

Statistical method
Nine clinicopathological features and pelvic lymph nodes were

investigated and analyzed, including age, clinical stage, the size of

tumor, degrees of differentiation, depth of stromal invasion, patho-

logical pattern, LVSI, parametrial extension, and preoperative

chemotherapy. The computer program SPSS 17.0 version was

used for statistical analyses. The data were analyzed with ANOVA

software, using the chi-square test and t-test. Logistic regression

analysis was performed to identify the influential factors of cer-

vical carcinoma. A p < 0.05 was considered as statistically sig-

nificant.
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Results

Among 337 patients, 40 pelvic lymph nodes were af-

fected, with a rate of 11.87%, among which Stage Ia pelvic

lymph node had a transfer rate of 0; Stage Ib pelvic lymph

node had a transfer rate of 13.16%; Stage IIa pelvic lymph

node had a transfer rate of 14.93%. Only one group pelvic

lymph node were affected in 26 patients of the 40 patients;

more than two groups of pelvic lymph nodes were affected

in the other 14 patients, and obturator lymph node was the

most frequently affected site, internal iliac lymph nodes

was the next, followed by iliac communis and external iliac.

Inguinal lymph node lymphatic metastasis was not found

(Table 1). The statistics suggest that age, clinical stage, stro-

mal invasion, parametrial extension, and LVSI were closely

related to the metastasis of lymph nodes. There was no cor-

relation between adenocarcinoma, degree of tumor differ-

entiation, preoperative chemotherapy, and lymphatic

metastasis (Table 2). Statically significant variables se-

lected by single variable analysis (age, clinical stage, tumor

size, depth of stromal invasion, parametrial extension, and

lymph-vascular space involvement) were placed into lo-

gistic regression analysis. Logistic regression equation in-

dicated that tumor size X4, depth of invasion X6,

lymph-vascular space involvement X7, and parametrial ex-

tension X8 were major high risk factors for pelvic lymph

node metastases in patients with cervical carcinoma (Table

3). 

Discussion

Lymph nodes that are easily involved in cervical cancer:
Metastasis of pelvic lymph node is the main cervical can-

cer metastatic pathway. Metastasis of pelvic lymph node is

an independent risk factor for the prognosis of patients with

cervical cancer [2]. It has been reported [3, 4] that proba-

bility of lymphatic metastasis for early-stage cervical car-

cinoma ranged from 10% to 30%. The present study

identified 40 cases among 337 patients with Stage Ia2-IIa2,

with a transfer rate of 11.87%. The results were fairly ac-

corded with experimental results reported in literature. This

study retrospectively analyzed cervical carcinoma. The

postoperative pathological diagnosis verified that obtura-

tor lymph nodes were the most common lymph nodes af-

fected. Ouldamar et al. [5] summarized 27 documents and

analyzed 1,301 patients with cervical cancer, discovering

that the most common lymph node metastasis sites were

obturator, intra-iliac, and external iliac, accounting for

83.7%, common iliac 6.6%, para-aortic 2%, and inguinal

0.07%. Therefore, the most common site of early-stage cer-

vical carcinoma with metastasis of pelvic lymph node is

obturator foramen area, followed by internal iliac lymph

nodes, external iliac lymph nodes, and common iliac re-

gion. Therefore it is suggested that obturator foramen

should be the first site to be considered, followed by inter-

nal iliac lymph nodes, external iliac lymph nodes, and com-

mon iliac region when selective lymphadenectomy is

undertaken to patients with early-stage cervical cancer.

Table 1. — Profile of pelvic lymph node metastases.
Clinical Total Transferred Iliac External Internal Obturator Inguinal

Stage cases cases communis iliac iliac depth

Ia2 42 0 0 0 0 0 0

Ib1 196 25 2 0 12 14 0

Ib2 32 5 1 2 2 4 0

IIa1 43 4 2 1 3 4 0

IIa2 24 6 2 0 3 6 0

Total 337 40 7 3 20 28 0 

Table 2. — Single-factor statistical analysis of factors af-
fecting node metastasis in cervical carcinoma.

Node Metastasis

Factor + - χ2 p
Age X1 ≤ 35 y 9 34

> 35 y 31 263 3.868 0.049

Clinical stage X2 Ia2 0 42

Ib1 25 171

Ib2 5 27

IIa1 4 39

IIa2 6 18 14.576 0.006

Differentiation X3 G1 3 34

G2 32 231

G3 5 32 0.670 0.716

Tumor size X4 ≥ 4cm 16 40

< 4cm 24 243 10.197 0.001

Histological X5 Squamous

type carcinoma

39 281

Non-squamous

carcinoma

1 16 0.159 0.690

Depth of X6 ≥ 2/3 23 50

invasion < 2/3  17 247 34.353 <0.001

LVSI X7 + 17 30

- 23 267 30.833 <0.001

Parametrial X8 + 10 4

extension - 30 293 43.771 <0.001

Preoperative X9 Yes 4 20

chemotherapy No 36 277 0.182 0.670

Table 3. — Multivariable logistic regression analysis on re-
lated factors of node metastasis in cervical carcinoma.
Factor  β p value OR 95%CI for OR

Tumor size X4  1.462  0.001 4.316 (1.164, 7.833)

Depth of invasion X6 1.242 0.004 3.464 (1.502, 7.985)

LVSI X7 1.819 <0.001 6.167 (2.592, 14.674)

Parametrial extension X8 2.141 0.004 8.507 (1.966,36.808)

Logistic regression equations as follows:

p = e

-3.342+1.462X4+1.242X6+1.819X7+2.141X8

/(1+e

-3.342+1.462X4+1.242X6+1.819X7+2.141X8

).
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Preoperative cervical lymphatic metastasis relevant fac-
tors: Many researchers all over the world have conducted

studies on relative factors on cervix cancer metastasis of

pelvic lymph node. Cervical cancer is related with age, clin-

ical stages, lymph node transfusion, tumor size, pathologic

type, growth pattern, depth of infiltration, and treatment

program, etc. [6, 7] Nowadays the diagnosis of cervical

cancer is still increasing with lower average onset age. In

today's medical field, little agreement exists on the criteria

for defining the age of young patients with cervical cancer.

It is generally believed that the age of young patients with

cervical cancer is less than or equal to 35 years, and the age

of the elderly patients is over 35 years [8]. Surgery is the

preferred treatment in younger early-stage (Stage Ib-IIa)

patients with cervical cancer. However, the five-year sur-

vival rate is merely 60-86% [8]. The clinical characteris-

tics of young patients with cervical cancer are increased

depth of cancer invasion, high rate of adenocarcinoma,

deep muscle infiltration, and high rate of pelvic lymph

node, etc. [8]. The younger the patient is, the poorer the

prognosis is. Single factor analysis in the present study

showed that these two factors were closely related. There-

fore, age is a key factor for cervical cancer metastasis of

pelvic lymph node. The occurrence of cervical cancer tends

to occur at a lower average onset age, and greater impor-

tance should be given to this trend. As is evident by most of

the researches [9], clinical stage and lymphatic metastasis

are not only related with prognosis but also function as key

factors for survival rate and recurrence rate. Single factor

analysis in the present study showed that the above two fac-

tors were closely related. Therefore, improving the accu-

racy of preoperative staging is absolutely crucial to

treatment guidance and prognosis judgement. At present,

FIGO clinical staging is adopted for cervical cancer stag-

ing, based on gynecological examination to evaluate the

characteristics of vagina, parametria, pelvic walls, and ad-

jacent organs extension. This staging appears to be subjec-

tive and many important factors influencing the prognosis

such as tumor size, cervical infiltration depth, vagina and

parametrial extension, and cervical lymph node metastasis

are not within the staging scope. Clinical diagnosis of para-

metrial extension is the major difficulty of preoperative

staging and is the main factor resulting in staging bias.

Presently, diagnosis of preoperative parametrial extension

is basically via gynecologic examination, which has a cer-

tain degree of subjectivity, difficult to determine for pa-

tients with chronic pelvic inflammatory disease in

particular. Overestimate of preoperative clinical staging

will make some cervical carcinoma patients lose the op-

portunity of surgical therapy, especially young cervical car-

cinoma patients. Nonetheless, surgical treatment has

obvious advantage in retaining ovarian and vaginal func-

tion in comparison with radiation treatment. Therefore, it is

of vital importance to improve the accuracy of diagnosis of

parametrial extension. Clinical stages of the patients in this

study were Ia2-IIa2, however, pathology showed parame-

trial extension in some cases. That is to say, clinical diag-

nosis for parametrial extension of cervical cancer is truly a

difficult task. Postoperative pathological diagnosis for para-

metrial extension is also taken into account in this study.

Single- and multi-factor experiments both showed a posi-

tive correlation, displaying that parametrial extension is

closely related to metastasis of pelvic lymph node. Multi-

variate regression analysis showed that age and clinical

staging were not statistically significant with lymphatic

metastasis. The result may be the interaction of each vari-

able. 

In many researches, tumor diameter is regarded as a sig-

nificant prognostic factor for cervical cancer. Turan et al.
[10] noted that tumor diameter size was correlated with lym-

phatic metastasis. Furthermore, Yanaranop et al. [11] con-

firmed that tumor exceeding four cm in diameter was an

independent risk factor of cervical carcinoma with metasta-

sis of pelvic lymph node. Single- and multi-factor experi-

ments in the study both showed statistical significance.

Therefore, the larger the tumor is, the greater possibility of

occurrence of metastasis of pelvic lymph node and the

worse the prognosis. Pallavi et al. [12] reported that depth

of stromal invasion was correlated with lymphatic metasta-

sis and was a major factor influencing prognosis. In the re-

sults of this study, the difference ≥ 2/3 and < 2/3 showed

statistical significance, suggesting the deeper the cervical

invasion, the higher chances of lymphatic metastasis. 

In recent years, many researches revealed that transvagi-

nal color Doppler sonography and MRI had important value

in evaluating the risk factors of cervical cancer. Epstein et al.
[13] reported that the accuracy of TVUS evaluating tumor

diameter less than two cm, cervical deep stromal infiltra-

tion, and parametrial involvement was 89%, 91%, and 97%,

respectively. They reported in a multicenter study that the

sensitivity, specificity, and the accuracy of MRI evaluating

parametrial extension was 89%, 91%, and 97%, respec-

tively. Therefore, MRI and vaginal ultrasonography can be

adopted as reference for individualized treatment when there

is uncertainty in the diagnosis of parametrial extension or

intratesticular mass.

Yamaguchi et al. [14] concluded that neoadjuvant

chemotherapy could significantly reduce the tumor volume,

diminish tumor burden, improve the efficiency of the sur-

gery, effectively kill subclinical lesion tumor cells, and be

helpful with rare occurrence of metastasis and recurrence as

well. However, the present data suggested that neoadjuvant

chemotherapy was actually irrelevant for lymph node

metastasis, which may due to the factors including the de-

ficient number of neoadjuvant chemotherapy cases. 

Postoperative pathological factors associated with cervi-
cal lymph node metastases: Several studies estimated that

LVSI may be the main path for the cancer embolus to in-

vade the parametrial, pelvic, and para-aortic lymphadenec-

tomy. In both univariate and multivariate analyses in the



F. Yu, Y. Chen, L. Huang, G. Nie 665

present study, vascular cancer embolus was positively cor-

related with lymph node metastasis. In a study by Lee et al.
[15] and Katanyoo et al. [16] cervical adenocarcinoma was

found to be positively correlated with lymph node metasta-

sis. It was reported that cervical cancer of endogenous type

(by naked-eye observation) was significantly higher than

squamous and that three-year disease-free survival was sig-

nificantly lower than squamous carcinomas at the same pe-

riod. Gien et al. [7] found that cervical squamous

adenocarcinoma was subject to relapse and had a low sur-

vival rate. However, other researchers concluded that there

was no significant correlation between cervical adenocarci-

noma at early stage, adenosquamous carcinoma, squa-

mouscarcinomas, and lymph node metastasis [17, 18]. The

present study suggested that there was no statistical signif-

icance between pathologic type and lymphatic metastasis,

perhaps due to the preoperative chemotherapy and the small

number of non-squamous carcinoma. The grade of cell dif-

ferentiation in cervical cancer was neither considered as a

prognosis factor nor an indicator for additional therapy after

surgery in both FIGO and NCCN guidelines. The present

results also suggested that there was no correlation between

degree of tumor differentiation and lymphatic metastasis. 

Conclusion

Tumor size ≥ four cm, depth of stromal invasion ≥ 2/3,

parametrial extension, and LVSI are major independent risk

factors for pelvic lymph node metastases in uterine cervi-

cal carcinoma. Therefore exact perioperative evaluation of

the risk of lymphatic metastasis and clinical assistant meth-

ods for preoperative and postoperative treatment may im-

prove the prognosis of patients with cervical cancer. 
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