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Purpose: Patterns of recurrence in cervical cancer may be useful as prognostic indicators. 
The aim of the present study was to determine the value of patterns of recurrence for 
predicting prognosis of early-stage cervical cancer.
Patients and Methods: Of the 1934 patients diagnosed with primary cervical cancer 
between August 2008 and July 2013, 167 experienced recurrence after radical hyster-
ectomy, including pelvic lymphadenectomy, and adjuvant postoperative treatment. The 
patterns of recurrence were classified into four groups: central, pelvic, distant only, and 
combined metastases, and the relationship between patterns of recurrence and prognosis 
was evaluated.
Results: The patterns of lung only (21.6%), central (21.0%), and pelvic recurrence (17.4%) 
were the most common sites, followed by distant lymph nodes and lung with other sites. The 
longest 5-year survival period occurred in patients with central recurrence (70.5%), followed 
by distant lymph nodes (58.4%), peritoneum (58.3%), and lung only (36.8%). Late recur-
rence was detected in 28 patients (1.4%), who showed a better prognosis than those with 
early recurrence (p = 0.003).
Conclusion: The patterns of recurrence help to predict prognosis. A central pattern of 
recurrence, distant lymph node recurrence, and peritoneal recurrence were associated with 
favorable outcomes after salvage therapy; however, patients who suffered other recurrent 
patterns, along with early recurrence, require more effective therapeutic strategies to improve 
survival.
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Introduction
Invasive cervical cancer (ICC) is the fourth most common malignancy and the 
fourth leading cause of cancer-related death in women worldwide.1 Radical 
hysterectomy plus pelvic node dissection (RHND), with or without para-aortic 
lymphadenectomy or radiotherapy are the standard treatments for early-stage 
disease.2

However, 10–18% of patients develop recurrent disease, which occurs within 3 
years in most patients; 60% of cases show recurrence at a distant site with or 
without locoregional lesions, and these patients are generally considered 
incurable.3–5 Palliative chemotherapy with or without re-irradiation or metastasect-
omy to reduce symptoms is used to improve prognosis.6,7 Postoperative assessment 
is essential for identifying the characteristics and patterns of recurrence and to 
optimize the therapeutic strategies. The aim of this retrospective study was to 
analyze the patterns of recurrence for predicting the prognosis of patients.
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Patients and Methods
All consecutive patients diagnosed with Federation 
International of Gynecology and Obstetrics (FIGO) stage 
I–IIA2 ICC treated at Cancer Hospital of University of 
Chinese Academy of Sciences, Zhejiang Province, China 
between August 2008 and July 2013 were analyzed. 
Clinical data were extracted from the institution’s electro-
nic database after obtaining informed consent from all 
patients. Follow-up data were obtained through outpatient 
department visits. The Medical Ethics Committee of 
Cancer Hospital of University of Chinese Academy of 
Sciences approved the study. This study was conducted 
in accordance with the Declaration of Helsinki.

All patients underwent primary surgery consisting of 
radical hysterectomy with pelvic lymphadenectomy and/or 
para-aortic lymphadenectomy. Patients with postoperative 
pathological risk factors, such as bulky tumor size, deep 
stromal invasion (DSI≥1/2), lymphovascular space inva-
sion (LVSI), lymphatic metastases, and parametrial and 
surgical margin involvement were advised to receive adju-
vant radiotherapy (RT) or concurrent chemoradiotherapy 
(CCRT). RT consisted of 45–50 Gy of external beam 
radiotherapy with or without platinum-based concurrent 
chemotherapy.

The patterns of recurrence were classified into four 
groups: central (cervix or vaginal stump), pelvic (pelvic 
lymph nodes or pelvic side wall), distant only, and com-
bined metastases. Distant only was defined as all recurrent 
lesions located outside the previous irradiation field. 
Combined metastases included recurrent focal lesions 

located within the previous irradiation field. Late recur-
rence was defined as relapse beyond 3 years.

Statistical analyses were performed using the SPSS 
16.0 software package (IBM, Armonk, NY, USA). 
Summary statistics are presented as frequencies and per-
centages. Overall survival (OS) and relapse-free survival 
(RFS) were determined using the Kaplan–Meier method. 
P < 0.05 was considered statistically significant.

Results
Patient Characteristics
As of the data cutoff on Aug. 31, 2016, the median follow- 
up for overall survival was 52.2 months, and 45 (2.3%) 
patients lost to follow-up. Of 1934 eligible patients, 534, 
602, and 798 were treated with postoperative RT, CCRT, 
and observation, respectively. Recurrence developed in 
167 individuals, including 81 (13.46%) in the CCRT 
group, 32 (5.99%) in the RT group, and 45 (5.64%) in 
the observation group (Figure 1). The median age of the 
patients was 47 years (range, 28–73 years); 133 patients 
had squamous cell carcinoma (SCC) and 16 patients had 
adenocarcinoma (ADC). There were 82 patients with 
FIGO stage IB and 85 patients with stage II ICC. Among 
them, recurrence occurred within 3 years after RHND in 
139 (83.23%) patients and beyond 3 years after RHND in 
28 (16.77%) patients (Table 1).

Recurrence Patterns
Of the 167 total recurrences, distant only was the most 
common (52.7%) site, followed by central (21.0%), pelvic 

Eligible patients
N = 1934

Surgery

Adjuvant RT                  
N = 534

No Adjuvant RT
N = 798

Adjuvant CCRT                  
N = 602

Recurrence: 45 (5.64%) Recurrence: 32 (5.99%) Recurrence: 81 (13.46%)

- 167 patients had developed first recurrence:
- within 3 years after RHND (n=139)
- beyond 3 years after RHND (n=23)
- beyond 5 years after RHND (n=5)

Figure 1 Flow diagram of patients cohort description. 
Abbreviations: RT, radiotherapy; CCRT, concurrent chemoradiotherapy; RHND, radical hysterectomy plus pelvic node dissection.
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(17.4%), and combined (9.0%) subgroups. Distant only 
recurrence was divided into distant lymph nodes (n = 
23), liver or lung with other sites (n = 6 and 11), bone or 
peritoneum with or without other sites, and lung only (n = 
36). The most frequent pattern of recurrence was lung only 
(36 patients, 21.56%), followed by central (35 patients, 
20.96%), pelvic (30 patients, 17.96%), and other sites. 
Number of patients with positive nodes, parametrium infil-
tration, LVSI and related recurrent rate are shown in 
Supplementary Table 1.

The 5-year OS and RFS rates were 91.5% ± 0.7% and 
91.3% ± 0.7%, respectively. The 5-year OS rates for 
recurrent patients with FIGO stage I and II were 63.4% 
and 52.6%, respectively (P=0.279). Of these, 28 patients 
eventually developed late recurrence. The 5-year OS rates 

in patients with early- and late recurrence were 39.8% ± 
4.4% and 59.1% ± 10.1%, respectively (P=0.003) 
(Figure 2). Five patients recurred beyond 5 years after 
RHND. Investigation of OS according to the patterns of 
recurrence showed that patients with central recurrence 
(70.5%) had the longest survival, followed by distant 
lymph nodes (58.4%), peritoneum (58.3%), lung only 
(36.8%), and others (Figure 3). Survival of the group 
subdivided in type of adjuvant treatment and localization 
of recurrence are shown in Supplementary Table 2.

Discussion
“Prevention is better than cure” wrote Hippocrates, and 
this is especially applicable to cervical cancer (CC), the 
incidence and mortality of which are expected to decline 

Table 1 Patient Characteristics and Clinical Outcomes of Patients with Early and Late Recurrence

Variable Total n (%) Early Recurrence n Late Recurrence n (%)

Age
≤50 y 101 87 14

>50 y 66 52 14

FIGO Stage
I 82 69 13

IB1 69 57 12 (92.3%)

IB2 13 12 1

II 85 70 15
IIA1 61 46 15 (100%)

IIA2 24 24 0

Histology
SCC 133 111 22

ADC 16 13 3
Others 18 15 3

Adjuvant therapy
No 54 44 10

Radiation 32 26 6

CCRT 81 69 12

Pattern of recurrence
Central 35 (21) 29 6
Pelvic 30 (17.4) 26 4

Distant only 87 (52.7) 71 16

Distant LN 23
Liver ± other sites 6

Lung ± other sites 11

Bone ± other sites 2
Peritoneum±other sites 9

Lung only 36

Combined 15 (9) 13 2

Abbreviations: FIGO, Federation of International Gynecology and Obstetrics; SCC, squamous cell carcinoma; ADC, adenocarcinoma; ASC, adenosquamous; CCRT, 
concurrent chemoradiotherapy.
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in forthcoming years due to population-based screening 
programs and Human Papillomavirus (HPV) vaccines.8 

When detected early, CC can be cured by surgical excision 
and/or CCRT. However, de novo metastatic CC, as well as 
recurrent disease are not amenable to radical treatment, 
and are considered incurable with a dismal prognosis.9 

Certain postoperative pathological factors are thought to 
influence risk of recurrence and survival, and are therefore 
recommended for adjuvant therapy, including RT or 

CCRT. These high-risk factors include: lymph node metas-
tasis, positive margin, and/or parametrial involvement, 
whereas intermediate risk factors are LVSI, DSI, and 
tumour size >4 cm. When one or more of these factors is 
detected, the 5ys survival may drop to between 50% 
and 70%.2

The treatment of recurrent CC remains largely ineffective 
and the prognosis is poor, underscoring the need to design 
more effective treatments. To design treatment strategies for 

Figure 2 The 5-year OS rates in patients with early- and late recurrence were 39.8% ± 4.4% and 59.1% ± 10.1%, respectively (P=0.003).

Figure 3 Overall survival according to pattern of recurrence. Investigation of OS according to the patterns of recurrence showed that patients with central recurrence 
(70.5%) had the longest survival, followed by distant lymph nodes (58.4%), peritoneum (58.3%), lung only (36.8%), and others (p=0.007).
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recurrent CC, many factors need to be considered, including 
the pattern of recurrence (central, pelvic, and/or distant), 
chemosensitivity, and performance status among others. 
The aim is to reduce the risk of future recurrence and mini-
mize toxicity without sacrificing treatment efficacy.10 Pelvic 
exenteration is indicated in selected cases of central 
recurrence.10 Since we knew that nearly half of the patients 
with early-stage cervical cancer suffer from recurrence in the 
extra-pelvic regions, hence the main objective of CCRT is to 
reduce extra-pelvic recurrence.11 Although CCRT has shown 
benefits, tri-weekly cisplatin is not superior to a weekly regi-
men of adjuvant chemoradiation in patients with IB–IIB 
disease who underwent radical hysterectomy and pelvic 
lymphadenectomy.12–14 Smaniotto et al found that central- 
local recurrences have a better prognosis and OS rate than 
lateral-pelvic recurrences, which is possibly due to a better 
clinical response to chemoradiotherapy (45.4% vs 18.2%).15 

Targeted therapies have emerged as a promising treatment to 
improve the survival of patients with recurrent disease.

The rate of recurrence in patients with FIGO stage IB, 
IIA, IIB, III, and IVA has been estimated at 10%, 17%, 
23%, 42%, and 74%, respectively.16 Approximately 30– 
45% of recurrences after radical hysterectomy were of the 
central-pelvic-type, above the vaginal cuff and between 
the bladder and the rectum, and were associated with 
a better prognosis than pelvic wall recurrence.17 In the 
present study, the most common patterns of recurrence 
were lung only (21.6%), central (21.0%), and pelvic 
(17.4%), followed by distant lymph nodes, lung with 
other sides, and others. Analysis of the survival outcomes 
of the recurrent subgroups showed that patients with 
a central recurrence pattern (70.5%) had the longest survi-
val, followed by distant lymph nodes (58.4%), peritoneum 
(58.3%), lung only (36.8%), and others (p=0.007). These 
findings suggested that patients with recurrence at distant 
lymph nodes, including supraclavicular lymph nodes, 
para-aortic lymph nodes, and inguinal lymph nodes, as 
well as those with peritoneal recurrence had a better prog-
nosis and should receive salvage treatment. Moreover, 
cervical cancer receives the same standard treatments 
regardless pathologic types and recurrent patterns. 
A more aggressive therapeutic strategy different from cur-
rent practice in cervical cancer is urgently required for low 
survival subgroups, to optimize clinical practice.

Recurrence of CC occurs mainly within 2–3 years from 
surgery; late recurrence is rare, and incidence rates vary 
from 0.8% to 4% in previous studies.18–20 In the present 
study, 167 patients (8.63%) experienced recurrence, which 

occurred within 2 years in 71.26%, within 3 years in 
83.23%, and beyond 5 years in 2.99% of patients. The 
percentage of recurrence beyond 5 years was similar to 
that reported previously. Late recurrence rate is related to 
the definition, as well as duration of follow-up. The 5-year 
OS rate was 59.1% in patients with late recurrence and 
39.8% in patients with early recurrence (P=0.003), sug-
gesting that CC with early recurrence was more aggressive 
than CC with late recurrence. Further efforts are needed to 
identify the risk factors for early or late recurrence, which 
may help design more effective treatment strategies for 
patients at high risk of early recurrence.21

The main strength of the present study was that all 
participants were under uniform treatment guidelines and 
quality control of pathology at the initial surgical treat-
ment. However, the study had some limitations. First, this 
was a retrospective study and thus associated with poten-
tial selection bias. Second, variation in recurrence salvage 
therapy may have affected the survival rates.

In conclusion, the patterns of recurrence help to predict 
prognosis in early-stage CC. A central pattern of recur-
rence, distant lymph node recurrence, and peritoneal recur-
rence were associated with favorable outcomes after 
salvage therapy; however, patients who suffered other 
recurrent patterns, along with early recurrence, require 
more effective therapeutic strategies to improve survival.
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