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Abstract: Objective Over the past decades, even though several progresses have been achieved on the diagnosis 
and radical surgery of early cervical cancer, a great many of patients still have died of cancer metastasis and recur-
rence So it is worthwhile to evaluate the postoperative prognosis and associated associate risk factors in patients 
with early cervical cancer. Methods: A total of 90 patients with early cervical cancer who underwent radical surgery 
were enrolled in this study from January 2008 to June 2011 at our hospital. The study involves 90 patients with 
early cervical cancer who had undergone radical surgery in our hospital from January 2008 to June 2011. After 
surgery, the patients were followed up for survival analysis, and Cox regression analysis was used to identify the risk 
factors associated associating with the prognosis of patients with early cervical cancer. Results: All patients were 
followed up between 12 months and 97 months with a median period of 51 months. During the period, there were 
21 deaths and 8 recurrences. The overall survival was (83.53 ± 2.7) year, and the disease-free survival was (74.18 
± 3.5) year. Univariate Cox regression analysis showed that clinical stage, tumor size, lymph node metastasis, depth 
of tumor invasion, and vascular invasion were associated with the prognosis of early cervical cancer after surgery. 
Furthermore, multivariate Cox regression analysis indicated that clinical stage, lymph node metastasis, depth of 
tumor invasion, and vascular invasion were independent risk factors associated with the prognosis of early cervical 
cancer after surgery. Conclusion: Clinical stage, tumor size, lymph node metastasis, depth of tumor invasion, and 
vascular invasion were risk factors associated with the prognosis of early cervical cancer after surgery.
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Introduction

Cervical cancer is the third most common 
malignant tumor in women worldwide [1, 2]. 
Annually, there were about 510,000 new cases, 
globally, of whom, about 150,000 new cases of 
cervical cancer in China, representing ~30% of 
all new cases. Each year, there were around 
200,000 women died of cervical cancer, among 
whom, about 53,000 patients were from China, 
accounting for ~40% of the overall mortality [3]. 
Statistically, the mean onset age of cervical 
cancer was 45 years old with a peak age under 
30 in China [4, 5]. In recent years, the epidemic 
areas in China are spreading gradually from 
impoverished mountainous area to coastal 
economic regions, maybe because of the 
increased incidence of human papilloma virus 
(HPV) infection. Over the past decades, a great 

many of patients have died of cancer metasta-
sis and recurrence [6-8], yielding a 5-year sur-
vival rate ranged from 50% to 90% [9], although 
several progresses have been achieved on the 
early diagnosis and radical surgery of early cer-
vical cancer.

A number of risk factors have been identified to 
be associated with the postoperative prognosis 
in patients with early cervical cancer, including 
tumor size, lymph node metastasis, clinical 
stage, depth of tumor invasion and vascular 
invasion, etc. While the results remained incon-
sistent, such as, some studies showed that 
tumor size was an independent risk factor asso-
ciated with the prognosis of cervical cancer, but 
other studies suggested the opposite [10, 11]. 
The controversial results may be due to the dif-
ferent inclusion criteria and follow-up period in 
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the individual studies. So thus, there is a  
necessity to re-conduct an analysis and eval- 
uation on the risk factors associated with the 
prognosis of early cervical cancer after sur- 
gery, which will favor the development of indi-
vidualized and comprehensive prevention and 
control measures.

In the present study, we performed a long- 
term follow-up in 90 patients with early cerv- 
ical cancer who underwent radical surgery  
from January 2008 to June 2011 at our hospi-
tal to identify the potential the risk factors 
associated with the postoperative prognosis  
in patients with early cervical cancer. Now 
reports are as follows:

Material and methods

Patients

A total of 90 patients with early cervical can- 
cer radical were enrolled in this study from 
January 2008 to June 2011 at our hospital. All 
the patients enrolled received a complete diag-
nostic evaluation, including chest X-rays, liver 
ultrasonography and whole body bone scan 
before surgery to exclude the presence of dis-
tant metastasis. All patients were pathologi- 
cally diagnosed with early cervical cancer. In 
this study, clinical and pathological informa- 
tion was collected, including age, tumor size, 
pathologic type, pelvic lymph node metast- 
asis, clinical stage, depth of invasion, and vas-
cular invasion. The clinical stage was classified 
according to the International Federation of 
Gynecology and Obstetrics (FIGO) criteria. This 
study was approved by the Ethical Commit- 
tee and Institutional Review Board. Written 
informed consent was obtained from each 
patient.

Therapeutic strategy

All patients enrolled in this study were sched-
uled for a radical surgery. Patients in clinical 
stage IA underwent a subradical hysterec- 
tomy; patients in clinical stage Ib-II with tumor 
size ≤4 cm received radical hysterectomy plus 
pelvic lymph nodedissection node dissection; 
patients in clinical stage Ib-II with tumor size  
>4 cm received conventional radiotherapy 
(total dose: 20 Gy, once a week with 10 Gy for 
each time) and neoadjuvant chemotherapy  
(cisplatin and bleomycin) prior to surgery. Then, 

2 weeks after the treatment, patients under-
went radical hysterectomy plus pelvic lymph 
nodedissection node dissection.

Postoperative radiotherapy and chemothe- 
rapy were performed in patients with one of  
followings: 1) Postoperative pathological exam-
ination showed that infiltration depth of tu- 
mor ≥1/2 of cervical muscular layer, 2) Tumor 
involving the vasculature, 3) Pelvic lymph node 
metastasis, 4) Tumor involving the operation 
margin. Radiotherapy: total dose 40~45 Gy 
with a period of 4 to 6 weeks. Chemothe- 
rapy: cisplatin and bleomycin with a total of  
2-4 periods (14 days as a period), there was  
a 4-week intermittent between two conse- 
cutive periods.

Follow-up

Patients were followed up until June 2016. 
Patients received a physical examination  
every 3 months for the first 2 years after the 
surgery, and were examined every 6 months 
thereafter. Survival Overall (OS) is defined as 
the duration from the date of surgery to the 
date of death from any cause. Disease-
freesurvival (DFS) is defined as the duration 
from the date of surgery to the date of the  
first evidence of disease progression (tumor 
recurrence, metastasis, or the presence of a 
new tumor) or tumor associated death.

Statistical analysis

SPSS (version 19.0, IBM Company, Chicago, IL) 
was used for all statistical analysis. Survival 
curves were calculated under the guidance  
of the Kaplan-Meier method. The univariate 
Cox regression analysis was used to identify 
the potential factors associated with the  
prognosis, then and the factors with P<0.1 in 
the univariate analysis were included in the 
multivariate Cox regression analysis to deter-
mine the independent prognostic factors and 
explore their effects. All P values presented  
are were 2-sided; a P value <0.05 was consid-
ered to indicate statistical significance.

Results

Patient characteristics

In this study, 90 patients with early cervical 
cancer were enrolled. At the time of surgery, the 
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Survival analysis

All patients were followed up from 12 months 
to 97 months with a median period of 51 
months. During the follow-up period, a total of 
21 deaths and 8 recurrences were reported. 
The overall survival (OS) was (83.53 ± 2.7) 
years, and the disease free survival (DFS) was 
(74.18 ± 3.5) years, the survival curves were 
shown in Figures 1 and 2. 

Risk factors associated with the prognosis

To identify the risk factors associated with  
the survival, we first performed a univariate  
Cox regression analysis with several potential 
factors, including age, tumor size, pathologic 
type, pelvic lymph node metastasis, clinical 
stage, depth of invasion, and vascular inva- 
sion. The results showed that clinical stage, 
tumor size, depth of invasion, vascular inva- 
sion and lymph node metastasis were nega-
tively associated with OS and DFS, while  
other factors, including age and pathological 
types failed to show any correlation with the 
survival (Table 2). Furthermore, multivariate 
Cox regression analysis showed that clinical 
stage, tumor invasion depth, vascular inva- 
sion and lymph node metastasis were the  
independent risk factors associated with the 
prognosis of early cervical cancer (Table 3). 

Discussion

There was a marked progress in the detec- 
tion and diagnosis of cervical cancer at the 
early stage in recent years, which make ma- 
kes it possible for most patients to have a  
radical surgery as a treatment of early cervi- 
cal cancer [13], but there were still a part of 
patients died of tumor recurrence and meta- 
stasis after radical surgery. Thus far, the  
exact mechanism underlying these malign- 
ances, and the risk factors associated with  
the postoperative prognosis of early cervical 
cancer have not been well elucidated [14].

In this study, a total of 90 patients with early 
cervical cancer were followed up from 12 
months to 97 months with a median period of 
51 months after the radical surgery. During  
the follow-up period, there were 21 deaths  
and 8 recurrences.The overall survival (OS)  
of this group was (83.53 ± 2.7) months, and 
the disease-free survival (DFS) was (74.18 ± 

mean age of the 90 patients was (41.16 ± 
13.26) years old, among which 59 (65.6%) 
patients ≤30 years old and 31 (34.4%) pati- 
ents under 30 years old. There were 6 (6.7%) 
cases in clinical stage Ia, 54 (60%) cases in 
clinical Ib, and 30 (33.3%) cases in clinical 
stage IIa. For the tumor size, there were 61 
(67.8%) cases with tumor size less than or 
equal to 4 cm, and 29 (32.2%) cases with tumor 
size >4 cm. For pathological types, there were 
78 (86.7%) cases with squamous cell carcino-
ma, and 12 (13.3%) cases with adenocar- 
cinoma. Among all the patients, 39 (43.3%) 
cases were identified with pelvic lymph node 
metastasis, and 51 (56.7%) cases were wit- 
hout pelvic lymph node metastasis. For the 
depth of tumor invasion, there were 56 (62.2%) 
cases with the invasion <1/2 muscular layer, 
34 (37.8%) cases with invasion >1/2 mus- 
cular layer. There were 29 (32.2%) cases with 
vascular infiltration, and 61 (67.8%) cases  
without vascular infiltration, The clinicopa- 
thological data of the patients were shown in 
Table 1.

Table 1. Clinicopathological characteristics of 
patients with early cervical cancer
Main age (year) 41.16 ± 13.26
Age range (n/%)
    ≤30 years 59/65.6
    >30 years 31/34.4
Pelvic lymph node metastasis (n/%)
    Yes 39/43.3
    No 51/56.7
Tumor size (n/%)
    ≤4 cm 61/67.8
    >4 cm 29/32.2
Depth of invasion (n/%)
    >1/2 muscular layer 34/37.8
    <1/2 muscular layer 56/62.2
Vascular invasion (n/%)
    Yes 29/32.2
    No 61/67.8
Pathologic type (n/%)
    Squamous cell carcinoma 78/86.7
    Adenocarcinoma 12/13.3
Clinical stage (n/%)
    Ia 6/6.7
    Ib 54/60
    IIa 30/33.3
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3.5) months. Univariate Cox regression analy-
sis showed that clinical stage, tumor size, depth 
of invasion, vascular invasion and lymph node 
metastasis were identified as the risk factors 
associated with the prognosis of early cervical 
cancer. Further analysis with multivariate Cox 
regression analysis showed that clinical stage, 
depth of invasion, vascular invasion and lymph 
node metastasis were independent risk factors 
associated with the prognosis of early cervical 
cancer.

Nakanishi and his colleagues [15] found that 
tumor size was an independent risk factor 
associated with the prognosis in a group of 
stage Ib cervical cancer patients, and tumor 

Additionally, our study also showed that lymph 
node metastasis was an independent risk  
factor predicting a poor prognosis after sur- 
gery in early cervical cancer. At present, lymph 
node metastasis is widely recognized as a 
major risk factor associated with the poor  
prognosis of cervical cancer. Fang et al [18] 
reported that the incidence of pelvic lymph 
node metastasis in early cervical cancer was 
23.35%, which was closely related to the prog-
nosis of the patients. Cheng and his collea- 
gues’ [19] study showed that the 5-year surv- 
ival was 31.96% in cervical cancer patients 
with 2 or more lymph node metastasis, which 
was significantly lower than those without 

Figure 1. The 
overall surviv-
al in patients 
with early cer-
vical cancer.

Figure 2. The 
disease-free sur- 
vival in patients 
with early cervi-
cal cancer.

size of 4 cm can be used as a 
threshold of poor prognosis after 
surgery in early cervical cancer. 
The results in our study indicated 
that tumor size was a risk factor 
associated with the prognosis of 
early cervical cancer, but it was 
not an independent risk factor. 
And it was inconsistent with pre- 
vious studies. The different clini- 
cal stage of the studies may be 
attributed to the controversial 
results. What’s more, patients in 
our study were treated with an 
individualized comprehensive the- 
rapy, which can also cause the  
different results. In addition, pre- 
vious studies have showed that 
clinical stage, depth of invasion, 
vascular invasion were risk fac- 
tors associated with the prognosis 
of patients with cervical cancer. 
However, pathological type [16], 
tumor size [17] and other factors 
failed to present a confirmed pre-
dictive value on the prognosis of 
cervical cancer, the findings of this 
study were basically consistent 
with the previous studies, indi- 
cating that tumor size (>4 cm), 
deep invasion (>1/2 muscular 
layer) and vascular invasion pre-
dicted a poor prognosis after sur-
gery in patients with early cervi- 
cal cancer. Therefore, in clinical 
practice, in order to improve the 
prognosis of patients, cervical ca- 
ncer patients at high risk sho- 
uld be monitored and followed up 
closely. 
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lymph node metastasis, the 5-year survival  
was 79.33%. A retrospective study by Zhu et al 
[20] showed a negative correlation between 
the number of lymph node metastasis and the 
survival rate of patients with cervical cancer. 
Therefore, after radical surgery, attention sho- 
uld be paid on the cervical cancer patients  
with lymph node metastasis, and postoper- 
atve postoperative radiotherapy and chemo-
therapy was an effective strategy to reduce  
the recurrence and metastasis of cervical can-
cer and improve the long-term survival.

This study presented some limitations. Firstly, 
only a limited number of patients were inclu- 
ded in this study. Secondly, only clinicopa- 
thological variables were included in the Cox 
regression analysis to identify the potential  
risk factor, while, biomarkers as novel progno-
sis predictors were gaining more and more 
attention in recent years, such as EphA2, 
nm23-H1, MMPs and E-cadherin [21, 22]. In 
the future study, we will expand the sample  
size and further screen potential biomarkers 
that may be used to predict the postoperative 
prognosis of early cervical cancer.

To conclude, clinical stage, tumor size, depth of 
invasion, vascular invasion and lymph node 
metastasis can be used as the predictors for 

the prognosis of early cervical cancer after  
surgery. Monitoring and follow-up should be 
strengthened, and perioperative periopera- 
tive adjuvant therapy should be conducted to 
reduce the local recurrence and distant me- 
tastasis in cervical cancer patients at high- 
risk, which will further improve the long-term 
survival of patients with early cervical cancer 
after surgery.
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