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Abstract: Objective: To investigate postoperative recurrence and prognostic factors of patients with cervical carci-
noma in order to provide a basis for improving the therapeutic level of cervical carcinoma. Methods: The clinical 
characteristics and follow-up data of patients with cervical carcinoma treated with surgery in our hospital between 
January 2007 and December 2011 were retrospectively analyzed. The recurrences among patients with different 
features were investigated. Cox model was used to investigate factors associated with recurrences. Results: Among 
167 patients with cervical carcinoma, 33 cases relapsed during postoperative follow-up period (19.8%). The time 
to recurrence ranged from 4.0 to 39.0 months after surgery and the median time to recurrence was 12 months 
after surgery. The 1-, 2- and 3-year recurrence rates were 10.2%, 15.6% and 18.6%, respectively. The main site of 
recurrence was pelvis. Multivariate cox regression analysis showed that risk factors affecting recurrence for these 
patients included advanced clinical stage (IIb and III) (RR = 1.61, 95% CI: 1.05-2.49), poor differentiation (RR = 
1.48, 95% CI: 1.03-2.11), non-squamous cell carcinoma (RR = 2.25, 95% CI: 1.30-3.90), accompanied by lymph 
node metastasis (RR = 3.06, 95% CI: 1.57-5.99) and no postoperative adjuvant therapy (RR = 2.15, 95% CI: 1.21-
3.84). 34 patients died during postoperative follow-up period. The survival time ranged from 4 to 60 months and the 
median survival time was 36 months. The 1-, 2- and 3-year survival rates were 95.8%, 89.2% and 79.6%, respec-
tively. The survival rate of patients in recurrence group was statistically significantly different from that of patients in 
non-recurrence group (χ2 = 56.102, P < 0.001). Conclusion: There is still risk of recurrence after surgery for patients 
with cervical cancer and the prognosis of relapsed patients is poor. Patients with advanced clinical stage, poor 
differentiation, non-squamous cell carcinoma or without postoperative adjuvant therapy or accompanied by lymph 
node metastasis are more likely to relapse after surgery. Thus, these patients should be treated in a comprehensive 
manner to prevent recurrence and improve survival time.
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Introduction

Cervical carcinoma is currently one of the most 
common gynecologic malignant tumors in the 
world. Each year, about 530 000 new cases are 
diagnosed with and 260 000 cases die of cervi-
cal carcinoma in the globe. In China, cervical 
carcinoma is the second most common gyne-
cologic malignant tumor, only second to breast 
cancer with its annual incidence of 9.84/100 
000 and annual mortality rate of 6.12/100 
000 [1, 2]. In recent years, with popularized 
screening and the development of diagnosis 
and treatment technologies, most patients with 
cervical carcinoma become able to be treated 

timely in the early stage. Nevertheless, some of 
these patients are still facing the risk of recur-
rence after surgery. Previous statistics shows 
that the recurrence/uncontrolled rate after 
treatment reaches up to 29%~38% [3, 4] in 
patients with cervical carcinoma. The prognosis 
of these patients after recurrence will deterio-
rate. Most of them will die within the following 2 
years and only about 10% of them can survive 
for more than 5 years [5, 6]. Therefore, it 
becomes a research hotspot to reduce the 
postoperative recurrence rate of patients with 
cervical carcinoma for prolonging their survival 
time. Through a retrospective analysis on the 
clinical features and follow-up data of patients 
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with cervical carcinoma receiving surgery in our 
hospital, this study is intended to investigate 
factors affecting the postoperative recurrence 
and prognosis of these patients so as to pro-
vide a basis for improving the therapeutic level 
of cervical carcinoma and prolonging patients’ 
survival time. 

Materials and methods

Object of study 

The study objects were patients with cervical 
carcinoma who received surgery in our hospital 
from January 2007 to December 2011. Inclu- 
sion criteria were as follows: a. Patients who 
had underwent surgery; b. Pathologically diag-
nosed cervical carcinoma; c. Available clinical 
and follow-up data in detail. Exclusion criteria 
were as follows: a. Complicated by tumors at 
other sites; b. Severe dysfunction of major 
organs like the heart, liver, brain or kidney; c. 
Preoperative distant metastasis of cervical car-
cinoma. A total of 167 patients with cervical 
carcinoma were enrolled into this study. Their 
age ranged from 26 to 71 years with a median 
age of 50 years, averaging (49.3±9.1) years. 
Findings of FIGO staging were as follows: 45 
cases in stage Ib (26.9%), 68 cases in stage IIa 
(40.7%), 34 cases in IIb (20.4%) and 20 cases 
in stage III (12.0%). 89 cases had tumor diam-
eter < 4 cm at primary lesion (53.3%) and 78 
cases tumor diameter ≥ 4 cm (46.7%). Patho- 
logical findings included 133 cases of squa-
mous carcinoma (79.6%), 21 cases of adeno-
carcinoma (12.6%), 6 cases of adenosquamous 
carcinoma (3.6%), 4 cases of clear cell carci-
noma (2.4%) and 3 cases of small cell carcino-
ma (1.8%). The degree of differentiation was as 
follows: 71 highly differentiated cases (50.3%), 
35 moderately differentiated cases (3.6%) and 
61 poorly differentiated cases (36.5%). 

Research methods 

Clinical features and follow-up data of enrolled 
patients were collected by consulting hospital-
ization records, auxiliary checklists, follow-up 
records and other medical records. Associated 
information was excerpted using a unified qu- 
estionnaire, mainly including age, clinical stag-
ing of cervical carcinoma, pathological pattern, 
tumor size, relevant test results, treatment 
characteristics, recurrences, the last follow-up 
time and survival time etc. Clinical staging was 
conducted strictly according to 2009 Inter- 

national Federation of Gynecology and Ob- 
stetrics (FIGO) staging system. Differentiation 
of pathological tissues was detected according 
to World Health Organization (WHO) grading 
system. 

Treatment methods 

All patients received radical trachelectomy of 
radical hysterectomy + pelvic lymphadenecto-
my. Further, age, personal willingness and the 
condition of ovary (during operation) of patients 
were considered comprehensively to determine 
whether patients should be spayed or not. 30 
patients directly received radical trachelectomy 
and 137 patients received adjuvant chemo-
therapy at first and then received radical trach-
electomy within 1-3 weeks. 123 patients re- 
ceived adjuvant chemotherapy and/or radio-
therapy after operation. Chemotherapy regi-
men included oxaliplatin for injection + vincris-
tine + bleomycin (PVB) and paclitaxel + oxalipla-
tin (TP). Radiotherapy regimen included exter-
nal irradiation DT5200cGy and intracavitary 
after loading brachytherapy at the site 0.5 cm 
below mucosa (24.0 Gy/thrice). 

Follow-up methods 

All patients were followed by such methods as 
telephone follow-up or out-patient reexamina-
tion to collect their data. The follow-up cycle 
was once every three months within 1 year 
after operation, once every six months with 5 
years after operation and once every year 
thereafter. Patients were followed till death or 
February 1, 2015. The follow-up rate of enrolled 
patients was 100%. Time to recurrence referred 
to the period from the day of operation to the 
time of recurrence. Survival time referred to the 
period from the day of operation to death or the 
cut-off day of follow-up. 

1.5 Statistical analysis Statistical analysis was 
made by using SPSS20.0 software. Measure- 
ment data was described by using mean ± SD 
and t test was used for statistical inference. 
Enumeration data was described by using rela-
tive numbers like rate and constituent ratio and 
χ2 test was used for statistical inference. 
Kaplan-Meier method was used to estimate 
the recurrence rate of patients with different 
features and Log-rank test was used for com-
parison. Cox proportional hazard regressive 
model (αadmission = 0.05, αdischarge = 0.10) was 
used to study factors affecting the recurrence 
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of patients with cervical carcinoma after sur-
gery. The significance level was α = 0.05 and P 
< 0.05 meant that there was statistically signifi-
cant difference. 

Results

Recurrence

During follow-up, a total of 33 patients had 
recurrences with a total recurrence rate of 

19.8% (33/167). The earliest one occurred 4.0 
months after operation and the latest one 39.0 
months after operation. The median time to 
recurrence was 12.0 months. The 1-, 2- and 
3-year recurrence rates were 10.2% (17/167), 
15.6% (26/167) and 18.6% (31/167), respec-
tively. Among these recurrences, there were 24 
cases of pelvic (vaginal and parametrial) recur-
rence (72.7%), 2 cases of para-aortic lymph 
node metastasis (6.1%), 4 cases of distant 
(lung and bone) metastasis (12.1%) and 3 

Table 1. Results of univariate analysis on postoperative recurrences in patients with cervical carci-
noma (n = 167)

Factors Total 
cases 

Postoperative recurrences 
χ2 P

Number of cases Recurrence rate (%)
Total 167 33 19.8
Age (year [s])
    < 45 72 16 22.2

0.484 0.487
    ≥ 45 95 17 17.9
Clinical staging 
    Ib-IIa 113 15 15.0

7.623 0.006*

    IIb-III 54 18 29.6
Diameter of tumor(cm)
    < 4 89 12 13.5

4.736 0.030*

    ≥ 4 78 21 26.9
Degree of differentiation 
    Highly/moderately differentiated 106 13 12.3

7.091 0.008*

    Poorly differentiated 61 20 32.8
    Pathological pattern
    Squamous carcinoma 133 18 13.5

15. 794 < 0.001*

    Non-squamous carcinoma 34 15 44.1
Depth of myometrial invasion
    < 2/3 110 20 18.2

0.507 0.477
    ≥ 2/3 57 13 22.8
Lymphatic metastasis 
    None 104 14 13.5

6.899 0.009*

    Yes 63 19 30.2
Blood vessel invasion 
    None 121 18 14.9

6.610 0.010*

    Yes 46 15 32.6
Preoperative adjuvant chemotherapy 
    None 30 8 26.7

1.100 0.294
    Yes 137 25 18.2
Surgical margin
    Negative 159 29 18.2

4.846 0.028*

    Positive 8 4 50.0
Postoperative adjuvant chemotherapy
    None 44 16 36.4

11.530 0.001*

    Yes 123 17 13.8
Note: *P < 0.05. 
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cases of concurrent pelvic recurrence and dis-
tant metastasis (9.1%). 

Univariate analysis on recurrence

Log-rank test showed that follow-up recurrence 
rates had no statistically significant difference 
among patients from different age group, with 
different depth of myometrial invasion and  
with or without preoperative adjuvant therapy 
(P > 0.05). However, follow-up recurrence rates 
had statistically significant difference among 
patients with different clinical staging, diame-
ter of tumor, degree of differentiation, patho-
logical pattern, negative/positive surgical mar-
gins or with or without lymphatic metastasis, 
blood vessel invasion and postoperative adju-

recurrences of patients with cervical carcinoma 
(P < 0.05) (Table 2). 

Survival situation

Among 167 patients with cervical carcinoma, 
34 cases died during postoperative follow-up. 
Their survival time was 4-60 months with a 
median survival time of 36 months. Their 1-, 3- 
and 5-year survival rates were 95.8% (160/ 
167), 89.2% (149/167) and 79.6% (133/167), 
respectively. The survival situation of patients 
in recurrence group and non-recurrence group 
was as follows: a. 33 patients with cervical car-
cinoma in recurrence group survived for 4-60 
months during follow-up with a median survival 
time of 36 months and their 1-, 3- and 5-year 

Table 2. Results of multivariate cox stepwise regressive analysis on postoperative recurrences in 
patients with cervical carcinoma (n = 167)

Independent variable Coefficient of 
regression 

Standard 
error (SE) Wald χ2 P RR (95% CI)

Clinical staging (control group = Ib-IIa) 0.478 0.221 5.757 0.016 1.61 (1.05-2.49)

Degree of differentiation (control group = highly/moderately differentiated) 0.391 0.183 6.015 0.014 1.48 (1.03-2.11)

Pathological pattern (control group = squamous carcinoma) 0.811 0.281 19.784 < 0.001 2.25 (1.30-3.90)

Lymphatic metastasis (control group = none) 1.121 0.342 18.547 < 0.001 3.06 (1.57-5.99)

Postoperative adjuvant therapy (control group = yes) 0.767 0.295 9.221 0.002 2.15 (1.21-3.84)
Note: Adjusted factors including diameter of tumor, negative/positive surgical margins and blood vessel invasion.

Figure 1. Comparison of survival curves of patients with cervical carcinoma 
between recurrence group and non-recurrence group.

vant chemotherapy (P < 0.05) 
(Table 1). 

Multivariate analysis on re-
currence

Variables which had been 
proved to be of significance 
for recurrence in univariate 
analysis were included to per-
form multivariate cox propor-
tional hazard stepwise regres-
sive analysis. Results show- 
ed that there was statistically 
significant overall difference 
among regressive equations 
(χ2 = 47.847, P < 0.001). Five 
factors, including advanced 
clinical staging (stage IIb and 
III), poor differentiation, non-
squamous cell carcinoma, ac- 
companied by lymphatic me- 
tastasis and no postoperative 
adjuvant therapy, were inde-
pendent risk factors for the 
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survival rates were 84.8%, 63.6% and 36.4%, 
respectively; b. 134 patients with cervical car-
cinoma in non-recurrence group survived for 
6-72 months during follow-up with a median 
survival time of 14 months and their 1-, 3- and 
5-year survival rates were 98.5%, 95.5% and 
90.3%, respectively. There was statistically sig-
nificant difference between these two groups 
(χ2 = 56.102, P < 0.001) (Figure 1). 

Discussions

As one of the most common gynecologic malig-
nant tumors, cervical carcinoma has caused 
great damage to the physical and mental 
health of woman. Currently, its treatment regi-
men is mainly based on a comprehensive con-
sideration of the overall condition of tumor 
staging, patients’ age and reproduction require-
ment [7, 8]. Although surgical and chemoradio-
therapy technologies have been improved con-
tinuously, the problem of patients’ high recur-
rence rate after radical trachelectomy hasn’t 
been solved yet [9]. Therefore, it is of great 
significance to investigate risk factors affecting 
patients’ postoperative recurrence and then 
establish a proper comprehensive treatment 
regimen accordingly for preventing the recur-
rence of cervical carcinoma after operation 
and improving therapeutic effect and patients’ 
quality of life. 

Among 167 cases receiving radical trachelec-
tomy in this study, 33 cases had recurrence 
(19.8%) during follow-up and the time to recur-
rence mainly concentrated on within 2 years 
after operation (26/33). Pelvic cavity was the 
major site of recurrence (vaginal and parame-
trial). This is consistent with previous relevant 
researches [10, 11], indicating that after radi-
cal trachelectomy, patients are still facing risk 
of recurrence, especially within 2 years after 
operation. Hence, follow-up monitoring should 
still be used after operation for these patients. 
In the early days after operation, follow-up 
should be conducted relatively frequently. Me- 
anwhile, much attention should be paid to the 
recurrence of pelvic cavity. 

In addition, it is also found that five factors, 
including advanced clinical staging (stage IIb 
and III), poor differentiation, non-squamous 
cell carcinoma, accompanied by lymphatic 
metastasis and no postoperative adjuvant 
therapy, were independent risk factors for the 
recurrences of patients with cervical carcino-

ma. This is also consistent with conclusions of 
previous studies [12, 13]. There are three pos-
sible reasons [14-16]. Firstly, since the differen-
tiation of cancer cells of poorly differentiated 
cervical carcinoma is poor, cells are mostly 
immature. With vigorous cells lacking in inhibi-
tion which proliferate constantly and invade tis-
sues and cells around, patients are subject to 
recurrence. Secondly, non-squamous cell carci-
noma is dominated by adenocarcinoma, which 
is less sensitive to radiotherapy and with high 
lymphatic metastasis compared with squa-
mous cell carcinoma. Thus, patients are sub-
ject to recurrence. Thirdly, the main purpose of 
postoperative adjuvant radiotherapy and che-
motherapy is to make up for the deficiency of 
surgery, improve local control rate and thus 
reduce postoperative recurrence. These find-
ings suggest that for patients with above- 
mentioned features, much attention should be 
paid to possible recurrences after operation. 
Besides, before operation, measures should be 
taken to decrease the risk of recurrence as 
much as possible (such as eliminating metas- 
tasized lymph nodes thoroughly and conduct-
ing adjuvant postoperative chemoradiotherapy 
whenever possible). After operation, follow-up 
reexamination should performed more fre-
quently and purposefully to take measures for 
recurrences as early as possible. 

So far, no effective treatment is available for 
recurrent cervical carcinoma yet. Patients are 
mainly treated by radiotherapy, chemotherapy 
combined with surgery comprehensively based 
on factors such as their features of recurrence, 
previous treatment and physical condition. 
However, the prognosis is poor in general [17, 
18]. Moreover, it is also found that after radical 
trachelectomy, the overall survival situation of 
patients is good (5-year survival rate reaches 
up to 79.6%). But the prognosis of patients who 
had recurrence is poor-most of them die within 
1-2 weeks after recurrence. This is consistent 
with similar previous studies [19]. It suggests 
that the key to prolong postoperative survival 
time of patients with cervical carcinoma is to 
prevent postoperative recurrence. 

In conclusion, patients with cervical carcinoma 
still have the risk of recurrence after surgical 
treatment. Patients with advanced clinical stag-
ing, poor differentiation, non-squamous cell 
carcinoma, accompanied by lymphatic metas-
tasis and no postoperative adjuvant therapy 
have higher risk of recurrence. Once recurrence 
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occurs, the prognosis of patients will be poor. 
Therefore, in clinical practice, patients with 
above features should be treated under com-
prehensive consideration, thus preventing pos- 
toperative recurrence and prolonging patients’ 
survival time. 

Disclosure of conflict of interest

None.

Address correspondence to: Honggui Zhou, Depart- 
ment of Obstetrics and Gynecology, The Affiliated 
Hospital of Sichuan North Medical College, Nan- 
chong 637000, China. E-mail: Hongguizhou@163.
com

References

[1] International Agency for Research on Cancer. 
Cervical cancer estimated incidence, mortality 
and prevalence worldwide in 2012. World 
Health Organization 2012.

[2] Kuglik P, Smetana J, Vallova V, Moukova L, 
Kasikova K, Cvanova M, Brozova L. Genome-
wide screening of DNA copy number altera-
tions in cervical carcinoma patients with 
CGH+SNP microarrays and HPV-FISH. Int J Clin 
Exp Pathol 2014; 7: 5071-5082.

[3] Chang H, Shi Y, Tuokan T, Chen R, Wang X. 
Expression of aquaporin 8 and phosphoryla-
tion of Erk1/2 in cervical epithelial carcinogen-
esis: correlation with clinicopathological pa-
rameters. Int J Clin Exp Pathol 2014; 7: 3928-
3937.

[4] Siddiqa A, Zainab M, Qadri I, Bhatti MF, Parish 
JL. Prevalence and Genotyping of High Risk 
Human Papillomavirus in Cervical Cancer 
Samples from Punjab, Pakistan. Viruses 2014; 
6: 2762-2777.

[5] Qiu JT, Abdullah NA, Chou HH, Lin CT, Jung SM, 
Wang CC, Chen MY, Huang KG, Chang TC, Lai 
CH. Outcomes and prognosis of patients with 
recurrent cervical cancer after radical hyster-
ectomy. Gynecol Oncol 2012; 127: 472-477.

[6] Peiretti M, Zapardiel I, Zanagnolo V, Landoni F, 
Morrow CP, Maggioni A. Management of recur-
rent cervical cancer: a review of the literature. 
Surg Oncol 2012; 21: 59-66.

[7] Choi JI, Kim SH, Seong CK, Sim JS, Lee HJ, Do 
KH. Recurrent Uterine Cervical Carcinoma: 
Spectrum of Imaging Findings. Korean J Radiol 
2000; 1: 198-207.

[8] Granados López AJ, López JA. Multistep Model 
of Cervical Cancer: Participation of miRNAs 
and Coding Genes. Int J Mol Sci 2014; 15: 
15700-15733.

[9] López-Romero R, Garrido-Guerrero E, Rangel-
López A, Manuel-Apolinar L, Piña-Sánchez P, 
Lazos-Ochoa M, Mantilla-Morales A, Bandala 
C, Salcedo M. The cervical malignant cells dis-
play a down regulation of ER-α but retain the 
ER-β expression. Int J Clin Exp Pathol 2013; 6: 
1594-1602.

[10] Pang X, Zhang Y, Wei H, Zhang J, Luo Q, Huang 
C, Zhang S. Expression and Effects of High-
Mobility Group Box 1 in Cervical Cancer. Int J 
Mol Sci 2014; 15: 8699-8712.

[11] Hou T, Liang D, Yang D, He J, Huang Y, Zhang Y. 
High expression of CRAM correlates with poor 
prognosis in patients with cervical carcinoma. 
Int J Clin Exp Pathol 2014; 7: 1060-1068.

[12] Wang KH, Lin CJ, Liu CJ, Liu DW, Huang RL, 
Ding DC, Weng CF, Chu TY. Global methylation 
silencing of clustered proto-cadherin genes in 
cervical cancer: serving as diagnostic markers 
comparable to HPV. Cancer Med 2015; 4: 43-
55.

[13] Huang W, Zhu S, Liu Q, Li C, Li L. Placenta 
growth factor promotes migration through reg-
ulating epithelial-mesenchymal transition-re-
lated protein expression in cervical cancer. Int 
J Clin Exp Pathol 2014; 7: 8506-8519.

[14] Sun B, Ye X, Li Y, Zhang W. Lgr5 is a potential 
prognostic marker in patients with cervical car-
cinoma. Int J Clin Exp Pathol 2015; 8: 1783-
1789.

[15] Hirte H, Kennedy EB, Elit L, Fung Kee Fung M. 
Systemic therapy for recurrent, persistent, or 
metastatic cervical cancer: a clinical practice 
guideline. Curr Oncol 2015; 22: 211-219.

[16] Liu LB, Xie F, Chang KK, Li MQ, Meng YH, Wang 
XH, Li H, Li DJ, Yu JJ. Hypoxia promotes the pro-
liferation of cervical carcinoma cells through 
stimulating the secretion of IL-8. Int J Clin Exp 
Pathol 2014; 7: 575-583.

[17] Liu X, Yang WT, Zheng PS. Msi1 promotes tu-
mor growth and cell proliferation by targeting 
cell cycle checkpoint proteins p21, p27 and 
p53 in cervical carcinomas. Oncotarget 2014; 
5: 10870-10885.

[18] Shen XJ, Gu K, Shi JP, Yao JQ, Wu JC. Increased 
expression of stanniocalcin 2 is associated 
with tumor progression after radiotherapy in 
patients with cervical carcinoma. Int J Clin Exp 
Pathol 2014; 7: 8770-8776.

[19] Hou T, Ou J, Zhao X, Huang X, Huang Y, Zhang 
Y. MicroRNA-196a promotes cervical cancer 
proliferation through the regulation of FOXO1 
and p27Kip1. Br J Cancer 2014; 110: 1260-
1268.

mailto:Hongguizhou@163.com
mailto:Hongguizhou@163.com

