
Nakamura et al. BMC Women’s Health          (2023) 23:186  
https://doi.org/10.1186/s12905-023-02371-7

RESEARCH Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Women’s Health

Utility of vaginal vault cytology in the local 
recurrence of cervical cancer
Kazuto Nakamura1*, Soichi Yamashita1, Keiko Kigure1, Toshio Nishimura1, Ikuro Ito2, Anri Azuma2, 
Kohshiro Nakao3, Ken Ando4 and Tatsuya Kanuma1 

Abstract 

Background In Japan, 8000 women were newly diagnosed with cervical cancer in 2018. The healthcare insurance 
policy in Japan allows physicians to utilize vaginal volt cytology tests and serum biomarker measurement at every 
visit and imaging analysis at an adequate interval with screening for recurrence after initial treatment. However, the 
major surveillance guidelines published in the United States and European countries recommend focusing on pelvic 
examinations and symptom reviews to avoid unnecessary tests. This study aimed to reassess the benefits of standard 
surveillance methods adopted in this study by retrospective analysis.

Methods From January 2009 to December 2015, the medical records of patients with recurrence who were initially 
diagnosed with International Federation of Gynecology and Obstetrics stage I–III cervical cancer were collected for 
this study. Clinicopathological data were statistically analyzed to identify significant factors. In the first 2 years, the 
patients underwent regular surveillance, including pelvic examination, serum tumor marker tests, vaginal vault cytol-
ogy every 1–3 months, and imaging analysis at 6- to 12-month intervals. In the following 2 years, the patients received 
a regular check with the same methods every 4 months and an annual imaging analysis. Afterward, the patients had 
regular screening every 6 to 12 months.

Results In the study period, 84 of the 981 patients experienced recurrence, and 88.1% had an asymptomatic recur-
rence. The disease-free interval was not related to the recurrence site. In univariate analysis, primary treatment, 
recurrence site, and diagnostic method were significant factors for survival outcomes. In contrast, multivariate analysis 
indicated that only primary treatment was a significant factor. In patients with local recurrence, multivariate analy-
sis demonstrated that radiation as salvage therapy was an independent predictive factor for overall survival after 
recurrence.

Conclusions In this retrospective study, routine imaging analysis and serum biomarker measurement did not con-
tribute to patient prognosis after recurrence. In contrast, vaginal vault cytology can improve survival after recurrence 
in some patients. Tailored surveillance methods based on individual disease conditions and treatment modalities can 
improve post-recurrent survival outcomes.
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Introduction
The number of patients with cervical cancer has been 
gradually increasing in Japan since 2000. Approximately 
8000 patients were newly diagnosed with cervical can-
cer in 2018 [1]. In addition, the age-adjusted peak preva-
lence of cervical cancer has shifted to a younger age of 
approximately 40  years over the last decade. Because 
approximately 75% of the patients are categorized with 
stage I and II cervical cancer, most patients are expected 
to have a favorable prognosis. However, some women, 
especially those in the advanced stage, remain at risk of 
tumor recurrence. Post-primary treatment surveillance is 
assumed to detect early recurrence, which can result in 
prolonged survival and improved quality of life by utiliz-
ing adequate salvage therapy and supportive care. How-
ever, different institutions and countries have variable 
protocols for surveillance because of a lack of solid evi-
dence on surveillance methods and follow-up intervals.

In contrast to pelvic sidewall and distant metastasis, 
local recurrence is amenable to curative therapy [2, 3]. 
Cervicovaginal cytology has been used to detect local 
recurrence [4], but its detection rate is low [5, 6]. Thus, 
the Society of Gynecologic Oncology (SGO) has recom-
mended cytological evaluations should be limited to once 
per year [7]. Patients may also desire to undergo imaging 
analyses, including computed tomography (CT), mag-
netic resonance imaging (MRI), and positron-emission 
tomography (PET) scan to test for asymptomatic recur-
rence. However, in terms of cost–benefit balance, no 
study has reported that regular surveillance with imag-
ing analysis has not improved survival after recurrence 
because only local recurrence is potentially curable. 
Thus, the SGO and European Society for Medical Oncol-
ogy (ESMO) guidelines do not recommend routine sur-
veillance with imaging analysis, except for limited cases 
[7, 8]. Serum squamous cell carcinoma (SCC) for squa-
mous cell tumors and cancer antigen 125 (CA125) levels 
for adenocarcinoma in cervical cancer are also used to 
evaluate disease stage, response to therapy, and relapse 
of tumors. Increasing serum SCC and CA125 levels can 
suggest the recurrence of squamous cell tumors and ade-
nocarcinoma prior to clinical symptoms [9, 10]. However, 
asymptomatic recurrence diagnosed by elevated serum 
SCC and CA125 levels does not contribute to improved 
survival outcomes [11].

In Japan, nearly all patients are covered by public health 
insurance, which applies to the majority of medical 
charges, allowing physicians to perform intensive surveil-
lance using pelvic examination, the Papanicolaou (Pap) 
smear test, measurement of serum tumor antigen levels 
at every visit, and periodic imaging analysis, including 
CT, MRI, and PET scan, for patients with cervical cancer, 
even without any symptoms.

As mentioned above, the guidelines released from the 
United States and European countries recommend con-
centrating on signs and symptoms to reduce unneces-
sary examinations and save costs. However, controversy 
remains regarding routine surveillance using vaginal 
vault cytology and imaging analysis. In this study, we first 
evaluated the intensive surveillance protocol adopted in 
Japan by retrospectively analyzing data, including sur-
veillance methods to detect recurrence, recurrence sites, 
and survival periods after recurrence. We also aimed to 
examine factors that positively improve survival out-
comes after recurrence. Ultimately, we intend to recon-
sider the surveillance method for routine follow-up based 
on the results of this study.

Methods
Ethical consideration
This study was approved by the Ethics Committee of 
Gunma Prefectural Cancer Center (approval # 405–
31,012). The study protocol was approved by the Gunma 
University Hospital Clinical Research Review Board 
and Ethics Review Committee of the National Hospi-
tal Organization Takasaki General Medical Center. All 
methods were performed in accordance with relevant 
guidelines and regulations (Declaration of Helsinki).

According to the ethical guidelines for medical and 
health research involving human subjects in Japan, 
informed consent is not required for medical studies that 
use only medical records without human samples, and 
the analysis is conducted with anonymized data. Thus, 
informed consent was waived by The Ethics Committees 
of Gunma Prefectural Cancer. However, all patients were 
provided the right to withdraw their consent for the use 
of data using the opt-out method on the Gunma Prefec-
tural Cancer Center website in 2022. The Ethics Commit-
tees of Gunma Prefectural Cancer Center approved the 
opt-out method for obtaining participant consent for this 
study.

Study design
The basic study design has been published in our previ-
ous surveillance study for endometrial cancer [12]. The 
medical records were obtained for patients with cervical 
cancer initially diagnosed according to the International 
Federation of Gynecology and Obstetrics (FIGO 2018) 
stage 1-3c2 between 2009 and 2015.

In the first 2  years, the patients underwent regular 
surveillance, including a pelvic examination, Pap smear 
test, and serum biomarker test (SCC or CA125) every 
1–3  months and imaging analysis at 6- to 12-month 
intervals. In the following 2  years, regular surveil-
lance was conducted every 4 months with annual imag-
ing analysis. Afterward, the patients received standard 



Page 3 of 10Nakamura et al. BMC Women’s Health          (2023) 23:186  

surveillance every 6 to 12 months. The medical records of 
patients who developed recurrent tumors were collected 
from three institutions and analyzed for this retrospec-
tive study. All patients with recurrence in FIGO stage 
I-3c2 were included.

Statistical analyses
Demographic data, FIGO stage, histology, primary ther-
apy, method of diagnosis for recurrent tumors, salvage 
therapy after recurrence, and survival period after recur-
rence were incorporated into statistical analysis since 
these factors are potentially involved in evaluating the 
significance of surveillance methods and survival out-
comes. Intervals between visits before the diagnosis of 
recurrence were stratified into 1, 2, and > 3  months to 
verify lead-time bias after recurrence. Univariate and 
multivariate analyses were performed for all patients 
after recurrence (Table  2). Univariate and multivari-
ate analyses were also conducted for patients with local 
recurrence (Table 3) since those patients had better over-
all survival after recurrence (Fig.  2A). The time from 
recurrence to death was analyzed using a Cox propor-
tional hazards model to calculate hazard ratios (HRs) 
and 95% confidence intervals (95% CIs) after the propor-
tional hazard test was performed. The included factors 
were FIGO stage, histology, primary treatment, recur-
rence site, and diagnosis method at recurrence in Table 1; 
diagnosis method, initial treatment, and salvage therapy 
after recurrence in Table  2; and diagnosis method at 
recurrence, initial treatment, and salvage therapy after 
recurrence in Table 3. After multicollinearity was evalu-
ated using a variance inflation factor, Cox regression 
analysis was also performed in multivariate analysis, 
using a stepwise variable selection method for the fac-
tors that showed statistically significant differences in 
the univariate analysis (Tables 2 and 3). The disease-free 
interval after primary treatment and the survival curves 
for overall post-recurrence survival by recurrence site, 
diagnostic method, or local recurrence were calculated 
using Kaplan–Meier method and log-rank test. Statistical 
significance was set at p < 0.05; all tests were two-tailed. 
All statistical analysis were performed using EZR version 
1.55 [13].

Results
From January 2009 to December 2015, 981 patients were 
treated for cervical cancer at three institutions participat-
ing in this study. The medical records of 84 patients with 
recurrent tumors were collected for this study. Recur-
rence developed for 56% and 79% of the patients within 
1 and 2 years, respectively. Overall, 8.6% of the patients 
suffered from recurrence. The risks of recurrence for 
each stage were 1.1%, 7.0%, 9.4%, and 17.5% in stages Ia, 

Table 1 Patients characteristics at initial treatment and 
recurrence

a Range (median)

Ope Operation, RT Radiation therapy, CCRT  Concurrent chemo-radiation therapy, 
Chemo Chemotherapy, LN Lymph node

Characteristics No %

Initial cancer
Age 26–83 (52)a

FIGO stage
 1a 3 (3.6)
 1b1 12 (14.3)
 1b2 4 (4.7)
 1b3 4 (4.7)
 2a1 5 (6.0)
 2a2 2 (2.4)
 2b 10 (11.9)
 3a 2 (2.4)
 3b 3 (3.6)
 3c1 34 (40.4)
 3c2 5 (6.0)
Histology
 squamous 49 (58.3)
 adeno 24 (28.6)
 adenosquamous 5 (6.0)
Others 6 (7.1)
Primary treatment
 Ope 15 (17.9)
 Ope + RT 6 (7.1)
 Ope + CCRT 16 (19.0)
 Ope + Chemo 13 (15.5)
 RT 9 (10.7)
 CCRT 25 (29.8)
At recurrence
 Follow up interval
  1 months 46 (54.7)
  2 months 24 (28.6)
  3 > months 14 (16.7)
Recurrence site
 Local 19 (22.6)
 Pelvic LN 9 (10.7)
 Distal LN 14 (16.7)
 Distant metastasis 27 (32.1)
 Multipe metasitasis 15 (17.9)
Method of diagnosis
 Symptom 10 (11.9)
 Pap smear 13 (15.5)
 Tumor marker 19 (22.6)
 Imaging analysis 42 (50.0)
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Table 2 Univariate and multivariate analyses for survival outcomes after recurrence

* Cox regression analysis was used

Ope Operation, RT Radiation therapy, CCRT  Concurrent chemoradiation therapy, Chemo Chemotherapy, LN Lymph node

Univariate Multivariate

Hazard ratio [95% CI] p-value* Hazard ratio [95% CI] p-value*

FIGO stage
 I ref
 II 1.63 [0.76–3.48] 0.211
 IIIa and IIIb 1.44 [0.41–5.08] 0.571
 IIIc1 and IIIc2 1.76 [0.94–3.31] 0.080
 Histology 0.270
 Squamous ref
 adeno 0.84 [0.47–1.48] 0.540
 Other 1.59 [0.78–3.21] 0.200
Primary treatment
 Ope ref ref
 Ope + Chemo 4.09 [1.46–11.4] 0.007 3.14 [1.05–9.42] 0.041
 Ope + RT or CCRT 4.83 [1.86–12.55] 0.001 4.81 [1.60–14.45] 0.005
 RT or CCRT 4.23 [1.70–10.73] 0.002 4.62 [1.57–13.60] 0.005
Recurrence site
 Local ref Included but not significant in final multi-

variate analysis Pelvic LN 2.83 [1.07–7.52] 0.036
 Distal LN 1.51 [0.63–3.60] 0.353
 Distant metastasis 2.68 [1.24–5.81] 0.012
 Multiple metastasis 4.70 [1.99–11.07]  < 0.001
Diagnosis method at recurrence
 Pap Smear ref Included but not significant in final multi-

variate analysis Symptom 12.43 [3.73–41.46]  < 0.001
 Tumor Marker 4.13 [1.47–11.58] 0.007
 Imaging analysis 2.94 [1.14–7.55] 0.025

Table 3 Univariate and multivariate analyses for survival outcomes after recurrence in patients with local recurrence

* Cox regression analysis was used

Ope Operation, RT Radiation therapy, CCRT  Concurrent chemoradiation therapy, Chemo Chemotherapy, LN Lymph node

Univariate Multivariate

Hazard ratio [95% CI] p-value* Hazard ratio [95% CI] p-value*

Diagnosis method at recurrence
 Pap Smear ref Included but not significant in final 

multivariate analysis Symptom 19.10 [1.99–183.40] 0.011
 Tumor Marker 12.03 [0.91–159.10] 0.059
 Imaging analysis 5.69 [1.09–29.77] 0.039
Initial treatment
 Ope, ope + chemo ref Included but not significant in final 

multivariate analysis Ope + RT or CCRT, RT, CCRT 5.84 [1.16–29.38] 0.030
Salvage therapy after recurrence
 RT ref ref
 Chemotherapy 18.52 [2.15–160] 0.008 18.52 [2.15–160] 0.008
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Ib, II, and III, respectively. The basic characteristics of the 
patients with recurrent disease are shown in Table 1.

At the initial diagnosis, 44 (52.4%) patients were diag-
nosed with stage III cervical cancer, and 49 (58.3%) had 
squamous cell tumors. In the primary treatment, 35 of 
the 50 patients who underwent surgery as an initial treat-
ment received adjuvant therapy with radiation, concur-
rent chemoradiation, or chemotherapy. Forty-six (54.7%) 
patients were diagnosed with recurrence at 1-month 
follow-up intervals. Nineteen (22.6%) patients had local 
recurrence; only 10 (11.9%) patients had a symptomatic 
recurrence.

The Kaplan–Meier curve showed the disease-free inter-
val after primary treatment (Fig. 1). No significant differ-
ence was found in the recurrence site (p = 0776). Patients 
with local recurrence (Fig. 2A) (p = 0.003) or recurrence 
diagnosis by Pap smear test (Fig. 2B) (p < 0.001) had bet-
ter overall survival after recurrence than those with other 
sites or diagnosed by other methods. The HRs and 95% 
CIs for survival after recurrence were calculated using 
Cox regression analysis (Table 2), which found no signifi-
cant differences in the FIGO stage and histology. How-
ever, primary treatment, recurrence site, and diagnostic 

method were significant factors. For primary treatment, 
patients who underwent surgery showed a significantly 
better prognosis than those who underwent other treat-
ment methods. Patients with local recurrence had better 
survival outcomes than those with pelvic LN metasta-
sis, distant metastasis, or multiple metastases. Symp-
toms along with tumor markers and imaging analysis for 
the diagnostic method at recurrence had poor survival 
against Pap smear. Multivariate analysis found that pri-
mary treatment was the only prognostic factor.

As patients with local recurrence had better outcomes 
after recurrence, survival probabilities were compared 
using the Kaplan–Meier curve (Fig.  3), demonstrat-
ing that patients who were treated with radiotherapy 
had a significantly better prognosis than those who 
were treated with chemotherapy (p < 0.001). We fur-
ther investigated factors affecting survival after recur-
rence (Table 3). In the diagnostic method at recurrence, 
the Pap smear showed better survival outcomes against 
symptoms and imaging analysis. Patients without radia-
tion at initial treatment and with radiation treatment for 
salvage therapy had better prognoses compared with the 
others in the univariate analysis; radiation therapy after 

Fig. 1 Disease-free interval after primary treatment
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Fig. 2 Overall survival after recurrence. A Metastatic site, (B) diagnostic method
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recurrence was the only prognostic factor in the multi-
variate analysis.

Discussion
In this retrospective multicenter study, we have pre-
sented that patients with local recurrence who were not 
treated with radiation therapy in the primary treatment 
had better overall survival. For those patients, the Pap 
smear test was an effective method for detecting recur-
rent tumors. Moreover, patients with local recurrence 
who could receive radiation therapy as salvage therapy 
had a chance of a complete cure.

Most patients with recurrent cervical cancer have a 
poor prognosis, although some specific patients dem-
onstrate long-term survival after recurrence. Patients 
expect posttreatment surveillance to detect recurrence 
at a significantly early stage that is amenable to curative 
treatment. However, surveillance methods and concepts 
vary among countries and institutions and even among 
physicians in the same hospital, owing to a lack of defini-
tive evidence. This study analyzed the most intensive sur-
veillance methods adopted in daily clinical practice under 
Japan’s public health insurance coverage.

The concept of intense surveillance leads to sur-
vival benefits and a better quality of life even after 

recurrence. In this study, nearly all the patients were 
observed by gynecological oncologists during the sur-
veillance period. According to the intensive surveil-
lance protocol analyzed in this study, recurrences at 1 
and 2 years were diagnosed at 56 and 79%, respectively, 
which is consistent with previous reports [5, 14, 15]; 
no difference was found in the disease-free interval 
by the metastatic site (Fig.  1). In fact, 54.7% of recur-
rences were diagnosed within the 1-month follow-up 
interval. Moreover, only 16.7% of patients had more 
than a 3-month follow-up interval, and 90.5% had 
asymptomatic recurrence (Table 1). To the best of our 
knowledge, this rate is the highest for the detection of 
asymptomatic recurrence, overall survival after recur-
rence, asymptomatic recurrence, and symptomatic 
recurrence (HR, 4.28; 95% CI, 1.87–9.78; p < 0.001). 
A recent study with a large cohort of 4343 patients 
with stage I and II cervical cancer demonstrated that 
asymptomatic recurrence was a significant factor for 
survival after recurrence [16]. In contrast, a review of 
17 retrospective studies in which follow-up visit inter-
vals were every 3–4 months in the first 2 years did not 
show any benefit in detecting asymptomatic recurrence 
[17]. A better prognosis can be achieved by lead-time 
bias. However, our study can exclude lead-time bias 

Fig. 3 Overall survival after local recurrence by salvage therapy
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regarding better survival after recurrence in asymp-
tomatic recurrence because most patients were diag-
nosed at the 1–2-month visit interval.

Imaging analyses, including CT, MRI, and PET, were 
utilized to detect asymptomatic recurrence for routine 
surveillance. In this study, 42 (50.0%) patients were diag-
nosed with tumor recurrence using imaging analyses 
(Table  1). Among these patients, 27 had distant metas-
tasis, and three with solitary lung metastasis were com-
pletely cured by surgery. Other studies have also reported 
successful treatment of isolated pulmonary recurrence 
[6, 18]. An Italian multicenter retrospective study dem-
onstrated that 80–90% of distant and lymph node metas-
tases were diagnosed by imaging analysis [19], which 
means that imaging analysis is more sensitive for identi-
fying distant metastasis. Although a few patients, includ-
ing our cases, benefit from routine imaging analyses to 
detect asymptomatic recurrence in distant regions, the 
SGO does not recommend routine imaging because of 
both the cost–benefit aspect and low yield in the diag-
nosis of asymptomatic recurrence [20]. In addition, an 
annual CT scan might increase radiation-related cancer 
risk [21]. Thus, radiological modalities should be avoided 
without a clear indication.

Serum biomarkers, such as SCC and CA-125, have 
been used to assess tumor response to treatment [22] and 
detect recurrence by routine surveillance [23]. An earlier 
report showed that serum SCC had 79% sensitivity for 
detecting recurrence [24]. In this study, 22.6% of patients 
were diagnosed with recurrent tumors by elevated tumor 
marker levels (Table  1), but this did not contribute to 
improved survival after recurrence (Fig.  2B). Consistent 
with our study, a Dutch study demonstrated that elevated 
serum SCC levels preceded clinical symptoms, resulting 
in no correlation with survival outcomes [9]. Collectively, 
owing to the lack of supportive evidence for measuring 
serum biomarkers, routine surveillance may omit serum 
biomarker measurement unless it is useful for judging 
the response to treatment against tumors by the primary 
treatment.

Consistent with previous publications, this study 
showed that local recurrence had a better prognosis than 
local lymph nodes, distal lymph nodes, or distant metas-
tases (Fig.  2A). Even in this study, seven patients with 
multiple metastases had local recurrence. Although none 
of our patients diagnosed with only local recurrence had 
pelvic exenteration for salvage therapy, the literature 
describes that one-third of cases were found to be con-
traindicated for pelvic exenteration at laparotomy due to 
unpredictable spread of tumor-like dissemination [25]. 
Thus, careful evaluation of the tumor condition should be 
considered before deciding on treatment modality since 
aggressive surgery can attenuate a patient’s quality of life.

Pelvic examination and vaginal vault cytology have 
been performed for routine surveillance. A systemic 
review found that the detection rate of asymptomatic 
recurrence by Pap smear was remarkably low (6% of the 
median detection rate) [17], and physical examinations 
found local recurrence at a higher rate than cytologi-
cal evaluation [6]. Moreover, low-grade results in a Pap 
smear followed by colposcopy demonstrated less effec-
tiveness for recurrence detection [20]. However, in our 
study, univariate analysis showed that the Pap smear in 
the diagnostic method was a significant factor for sur-
vival after recurrence (Table  2 and Fig.  2B). One could 
think that the vaginal suturing method of hysterectomy 
can affect the diagnosis of recurrence at the vaginal 
cuff. An introflexion suture could facilitate a Pap smear 
to detect the recurrent tumor. However, the suturing 
method had not helped the detection of local recur-
rence since all cases of hysterectomy in our study were 
confirmed to have received extroflection sutures. Radia-
tion therapy can produce fibrotic changes in the vaginal 
mucosa, possibly resulting in a higher rate of abnormal 
Pap smear results [26]. In the current study, seven of the 
nine patients with local recurrence diagnosed by Pap 
smear did not receive radiation therapy in the initial 
treatment, possibly explaining why the Pap smear con-
tributed to accurate recurrence diagnoses.

Similar to other reports [27, 28], radiation history 
as initial treatment in univariate analysis and radia-
tion therapy as salvage therapy in multivariate analysis 
are significant factors for survival after local recurrence 
(Table  3). The options for salvage therapy vary among 
patients, depending on the histology of the tumor, site of 
recurrence, and patient performance status. In a differ-
ent set of patients with isolated pelvic tumors previously 
treated with radiation therapy, no statistical difference 
was found in cumulative distant metastasis and overall 
survival between chemotherapy and surgery, including 
radical hysterectomy and pelvic exenteration for salvage 
therapy [29]. In contrast, pelvic exenteration can have a 
prognostic effect on patients contraindicated for radia-
tion therapy, with 5-year survival rates between 30 and 
40% [30, 31]. As observed in the current study, patients 
who received chemotherapy for salvage therapy had poor 
outcomes (Fig. 3). Thus, aggressive surgery is considered 
for patients with intolerable risks associated with re-
radiation therapy. However, the difficulty in presurgically 
assessing resectability and the relatively high periopera-
tive morbidity and mortality discourage the indication of 
radical surgery.

The prognostic factors of local recurrence associated 
with survival after salvage radiation include disease-free 
interval, histology, site of recurrence (i.e., around the 
vaginal apex or pelvic sidewall), and tumor size. Among 
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these factors, tumor size and location highly predict 
curative treatment [32, 33]. In this study, the outcomes of 
patients who received radiation therapy for local recur-
rence were substantially good, as confirmed by the fact 
that the median overall survival was not reached at the 
time of data fixation (Fig. 3). The main purpose of inten-
sive surveillance is to detect tumors at an early stage of 
recurrence when they are amenable to curative therapy. 
In this regard, the Pap smear, which effectively identifies 
asymptomatic recurrence in patients without a history 
of radiation, may play the most important role among 
intensive surveillance methods, which can eventually 
benefit patients by allowing the prescription of curable 
radiation therapy instead of aggressive surgery. Moreo-
ver, early detection of asymptomatic recurrence through 
intensive surveillance may provide survivors with psy-
chological support and effective symptom control.

This study was conducted using multicenter data to 
lower patient selection bias. However, this study has 
some limitations, including a small sample size and that 
the retrospective nature of the study may generate bias. 
Although this study presents statistical significance 
with the sample size, larger study cohorts can provide 
more precise data and smaller confidence intervals. 
Clinical outcomes after aggressive surgery were not 
evaluated because none of the patients underwent this 
surgery in this study period. The results of our study 
require further validation in future studies with larger 
cohorts and randomized controlled trials.

Conclusions
The results of this study confirm that routine imaging 
analysis and biomarker measurement do not contribute 
to a patient’s prognosis after recurrence. However, the 
Pap smear test can improve survival after recurrence in 
some patient groups. Further developments in diagnos-
tic modalities will help tailor surveillance methods for 
individual patients.
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