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Purpose: To investigate the recurrence patterns and prognostic factors of patients with
recurrent cervical cancer after radical hysterectomy with node dissection (RHND) followed
by adjuvant radiotherapy (RT)/concurrent chemoradiotherapy (CCRT).

Methods: The medical records of 153 patients with pre-operative International Federation
of Gynecology and Obstetrics stage IB-IIA cervical cancer, who were treated with RHND
followed by adjuvant RT/CCRT at the Liaoning Cancer Hospital between January 1, 2012
and May 31, 2018, were retrospectively analyzed.

Results: The median disease progression-free survival time was 16 months, and 75.2%
(115/153) of patients had a relapse within two years. The survival of patients with multi-site
relapse was significantly lower in comparison to those with relapse in a single site
(p < 0.001). The survival rate of patients with distant metastasis (DM) and combined
recurrence (DM with localregional recurrence [LR]) was significantly lower than that of
patients with only LR (p = 0.006, p < 0.001). Furthermore, the survival rate of patients
with combined recurrence was significantly lower than that of patients with only DM
(p = 0.046). Multivariate analysis showed that resection margin involvement, para-aortic
and common iliac lymph node metastasis, DM, no treatment after disease relapse, and
early disease relapse were independent prognostic factors associated with poor survival.

Conclusion: Most of the cervical cancer patients who received initial RHND followed by
adjuvant RT/CCRT had a relapse within two years. Resection margin involvement, para-
aortic and common iliac lymph node metastasis, DM, no treatment after recurrence, and
early disease relapse were found to be prognostic factors in patients with recurrent
cervical cancer after RHND followed by adjuvant RT/CCRT.
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INTRODUCTION

Cytological screening has substantially reduced the incidence
rate and mortality rate of cervical cancer, but cervical cancer is
still the fourth most commonmalignancy in women (1, 2). When
cervical cancer is detected at an early stage (stages IB-IIA), based
on the 2009 International Federation of Gynecology and
Obstetrics (FIGO) staging system, radical hysterectomy with
node dissection (RHND) is the preferred surgical treatment.
Postoperative adjuvant radiotherapy (RT) or concurrent
chemoradiotherapy (CCRT) is also recommended, depending
on the risk factors as evaluated in postoperative histopathological
examinations (3, 4).

Intermediate-risk factors include large tumor size,
lymphovascular space invasion (LVSI), and deep cervical
interstitial infiltration (5, 6). High-risk factors include lymph
node metastasis, parametrial invasion, and resection margin
involvement (7, 8). The existence of risk factors is associated
with a higher recurrence rate and poor survival outcome in
patients with early cervical cancer. These patients can benefit
from postoperative RT or CCRT, which can prolong the disease
progression-free survival (PFS) time and overall survival (OS)
time (7).

Considering the relatively short survival time of patients with
recurrent cervical cancer, it is vital to identify the prognostic
factors for recurrent cervical cancer after the initial treatment.
However, the clinical features and the effect of each risk factor on
the recurrent cervical cancer patient is not well-known. In
addition, according to the latest International Federation of
Gynecology and Obstetrics (FIGO) staging system, lymph node
metastasis is defined as stage IIIC, and the prognosis of these
patients after radical surgery and adjuvant RT/CCRT is not
very clear.

Therefore, the purpose of this retrospective study was to
identify the recurrence pattern and prognostic factors of
patients with recurrent cervical cancer after initial treatment
with RHND followed by adjuvant RT/CCRT.
PATIENTS AND METHODS

Study Population
The medical records of recurrent cervical cancer patients who
were initially treated with RHND and adjuvant RT/CCRT and
registered between January 1, 2012 andMay 31, 2018 in Liaoning
Cancer Hospital were retrospectively analyzed.

The inclusion criteria were patients with histologically
diagnosed cervical cancer, preoperative FIGO stage IB-IIA
disease, and no history of neoadjuvant chemoradiotherapy
(CRT), who had received RHND and postoperative pelvic RT
(dose ≥40 Gy) with or without CCRT.

Pre-treatment examinations included gynecological
examination, blood routine examination, blood biochemical
examination, urine routine examination, squamous cell
carcinoma antigen (SccAg), chest and abdomen computed
tomography (CT), pelvic magnetic resonance imaging (MRI),
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or positron emission tomography/computed tomography (PET/
CT). Cystoscopy and colonoscopy were performed when the
bladder and rectum were suspected of being involved. The
pathological reports that were analyzed retrospectively included
histological subtype, pathological differentiation degree, tumor
size, LVSI, interstitial infiltration depth, number of lymph nodes
dissected, number of positive lymph nodes in each site,
parametrial invasion, and margin resection involvement.

Treatment
All the patients initially received adjuvant RT/CCRT after
RHND. In accordance with the National Comprehensive
Cancer Network (NCCN) consensus guidelines, patients with
any high-risk factor received adjuvant pelvic RT + platinum-
based concurrent chemotherapy +/− vaginal brachytherapy.
Patients with only moderate risk factors received adjuvant
pelvic RT +/− platinum-based concurrent chemotherapy +/−
vaginal brachytherapy, according to the Sedlis standard.
Conformal RT or intensity-modulated RT started within 4–6
weeks of radical surgery. According to the clinical target volume
(CTV) guidelines of RT tumor groups for the whole pelvis, the
CTV included the parauterine area, the upper vagina, and the
pelvic lymph drainage area (the common iliac blood vessel,
internal and external iliac blood vessel, obturator lymph node,
and presacral lymph node areas). In addition, the para-aortic
lymph node area was included when para-aortic lymph node
metastasis had occurred.

A dose of 44.0–50.4 Gy in 22–28 fractions (1.8– 2.0 Gy/day)
was delivered to at least 95% of the planning clinical target
volume (PCTV). Patients received radiotherapy in 5 fractions per
week over 4.5–6 weeks. Intracavitary brachytherapy was used for
patients with vaginal lesions close to the resection margin
(≤5 mm) or with a positive resection margin. The total dose
was 10–18 Gy in 2–6 fractions. Dose limits for organs at risk were
as follows: spinal cord D 0.1cc ≤ 45 Gy, small intestine D 2cc ≤ 54
Gy, bladder D 50% ≤ 45 Gy, rectum D 50% ≤ 45 Gy.

The concurrent chemotherapy, based on cisplatin, included
weekly cisplatin (30–40 mg/m2) for 4–6 courses or 3–4 courses of
paclitaxel and cisplatin/carboplatin every three weeks.

The treatment of recurrent cervical cancer depended on the
initial treatment methods, the site of recurrence, and the patient’s
physical condition. The treatment modes included operation,
radiotherapy, chemotherapy, comprehensive treatment,
immunotherapy, and palliative care. Surgery referred to simple
lesion resection, which was performed in patients with isolated
pelvic or vaginal recurrence. Surgery was defined as therapeutic
surgery and did not include symptomatic surgery. Palliative care
was defined as symptomatic supportive care.

Follow-Up Evaluations
Patients received the first follow-up evaluation one month after
the end of treatment, then, every three months in the first two
years, every six months in the third to fifth years, and once a year
after five years. The main follow-up examinations were a
gynecological examination, an SccAg, chest and abdomen CT,
and pelvic MRI. PET/CT was recommended only when disease
relapse was suspected.
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Locoregional relapse (LR) was defined as any disease relapse
in the radiation field, including the vaginal stump and pelvic
lymph node area below the aortic bifurcation. Distant metastasis
(DM) was defined as disease relapse outside the radiation field.
PFS was defined as the time from the day of surgery to disease
relapse or the latest follow-up, and OS after recurrence was
defined as the time from when disease relapse was diagnosed to
cervical cancer-specific death or the latest follow-up. In this
study, death after recurrence was defined as specific death of
cervical cancer, excluding death due to any other reason.

Statistical Analysis
The risk factors for specific death of recurrent cervical cancer
were analyzed. The categorical variables were age (a continuous
variable), type of surgical approach, disease early relapse
(recurrence occurred within six months of the day of surgery),
number of recurrent sites, recurrence site, histological diagnosis,
tumor size, pathological differentiation degree, LVSI, interstitial
infiltration depth, parametrial invasion, resection margin
involvement, pelvic lymph node metastasis, and para-
aortic lymph node metastasis.

A chi-square test or Fisher exact test were used for the univariate
analysis of the categorical variables. The variables found to have
Frontiers in Oncology | www.frontiersin.org 3
statistical significance in the univariate analysis were used in the
subsequent multivariate analysis. Multivariate analysis was
performed with the Cox proportional hazard model. The Kaplan–
Meier method and log-rank test were used to evaluate the influence
of risk factors on the survival rate after disease relapse. Results
showed a 95% confidence interval for the risk ratio (RR). A value of
p < 0.05 was considered to be statistically significant.
RESULTS

Patient Characteristics
Between January 2012 and May 2018, a total of 415 patients with
biopsy-proven cervical cancer were treated with RHND followed
by RT/CCRT, and 153 of them suffered a relapse and were
enrolled in this study.

The clinicopathological characteristics of the recurrent
cervical cancer patients are presented in Table 1. The median
age was 47 years old (range: 29–67 years), and the main
histological type was squamous cell carcinoma (92.8%, 142/
153). Deep interstitial infiltration was the most common risk
factor (93.5%, 143/153), followed by LVSI (77.1%, 118/153) and
lymph node metastasis (43.8%, 67/153). Twenty-one patients
TABLE 1 | Basic characteristics of recurrent cervical cancer patients after initial treatment.

Number Proportion (%)

Age (years old)
≤50 96 62.7
>50 57 37.3

Postoperative FIGO staging (2018)
IA 0 0
IB 59 38.6
IIA 26 17.0
IIIC1 45 29.4
IIIC2 23 15.0

Histological subtype
Squamous cell carcinoma 142 92.8
Adenocarcinoma 9 5.9
Adenosquamous carcinoma 2 1.3

Lesion diameter
<4cm 94 61.4
≥4cm 59 38.6

Pathological differentiation degree
High/High-medium 34 22.2
Medium 52 34.0
Low/Medium-Low 67 43.8

Interstitial infiltration depth
<1/2 10 6.5
≥1/2 143 93.5

Lymphovascular space invasion
Yes 118 77.1
No 35 22.9

Parametrial infiltration
Yes 0 0
No 153 100

Resection margin involvement
Yes 21 13.7
No 132 86.3

Lymph node metastasis
Yes 67 43.8
No 86 56.2
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had a positive resection margin (13.7%, 21/153). Among the 153
patients, 82 had high-risk factors, 76 having a single high-risk
factor and the remaining 6 two high-risk factors, while 131
patients received RT/CCRT after surgery, and 22 of them only
received RT.

Recurrence Pattern
Table 2 shows the patterns of relapse and treatment mode of
recurrent cervical cancer patients. In total, 153 patients had
disease relapse in this study, and 105 of them (105/153, 68.6%)
had DM. Of these patients, 67 (67/153, 43.8%) only had DM,
while 38 (38/153, 24.8%) had DM with LR. The other 48 patients
(48/153, 31.4%) only had LR.

The lungs were the most common DM site (55/105, 52.4%),
followed by the lymph nodes (44/105, 41.9%) and bone (34/105,
32.4%). Liver metastasis accounted for 19.0% (20/105), and other
sites accounted for 8.6% (9/105). Of the patients with DM, 43.8%
(46/105) had multi-site relapse.

This study found that the median disease PFS time was 16
months (range: 5–70 months), 75.2% (115/153) of patients had
recurrence within two years, and 24.8% (38/153) had early
disease relapse (recurrence occurred within 6 months
of surgery).

The treatment after disease relapse included palliative
chemotherapy in 73 cases (47.7%), palliative RT in 3 cases
(2%), surgery in 7 cases (4.6%), chemotherapy combined with
RT in 35 cases (22.9%), surgery combined with chemotherapy/
RT in 19 cases (12.4%), chemotherapy combined with targeted
therapy in 5 cases (3.3%), immunotherapy in 3 cases (2%), and
palliative care in 8 cases (5.1%).

Survival Analysis
This study further analyzed the survival outcome of cervical
cancer patients after recurrence although five patients were
Frontiers in Oncology | www.frontiersin.org 4
eventually lost during follow-up. The median follow-up time
was 19 months (5–55 months). The median survival time after
disease relapse was 26 months (range: 10–54 months) and 18
months (range: 5-55 months) in patients with only LR relapse
and only DM, respectively, whereas the median survival time
of patients with combined recurrence was 14 months (range:
5–33 months).

The survival curves according to the number of sites involved
and the relapse patterns are shown in Figures 1 and 2, with 69
(45.1%, 69/153) patients being diagnosed as having multi-site
involvement. The 1 -, 2 -, and 3-year survival rates of these
patients were 47.06%, 14.71%, and 2.9%, respectively. The study
indicated that the survival of patients with recurrences in
multiple sites was significantly lower in comparison to those
with recurrences in a single site (p < 0.001). In addition,
statistical analysis showed that there was a significant
difference in the survival rate between different recurrence
patterns (p < 0.001). The survival rate of patients with only
DM and with combined recurrence was significantly lower than
that of patients with only LR (p = 0.006, p < 0.001). Furthermore,
the survival rate of patients with combined recurrence was
significantly lower than that of patients with only DM (p =
0.046). A stratified analysis was then made according to the
different recurrence patterns, and the prognostic factors of the
three recurrence patterns were analyzed (Table 3). Multivariate
analysis showed that the influencing factor of survival in patients
with LR alone was disease stage, the influencing factors of DM
alone were para-aortic lymph node metastasis and pathological
differentiation, and the influencing factors of combined
recurrence were common iliac lymph node metastasis and
resection margin involvement.

Tables 4 and 5 present the details of the univariate and
multivariate analysis. The univariate analysis showed that disease
stage, operation mode, tumor size, pathological differentiation
degree, positive resection margin, positive lymph nodes in pelvic
cavity, positive para-aortic lymph nodes, different metastatic
sites, number of involved sites, treatment modes after disease
relapse and early disease recurrence were associated with death
after disease relapse. In multivariate analysis, the variables with
statistical differences in the above univariate analysis were
included in the Cox proportional hazard regression model. The
results showed that the risk factors of death after disease relapse
were positive resection margin, positive common iliac lymph
node, positive para-aortic lymph node, different metastatic sites,
no treatment after recurrence, and early disease recurrence. In
addition, multivariate logistic regression analysis showed that the
degree of pathological differentiation and common iliac lymph
node metastasis were important influencing factors of early
disease recurrence.
DISCUSSION

Palliative chemotherapy is the main treatment for patients
with recurrent cervical cancer. Individualized treatment also
includes surgery, RT, targeted therapy, and immunotherapy.
TABLE 2 | Recurrence patterns and treatment mode of recurrent cervical cancer
patients.

Patients No. Proportion (%)

Disease PFS (month)
≤6 38 24.8
>6 115 75.2

Recurrence site
LR (pelvic sidewall) 10 6.5
LR (central pelvis) 38 24.8
DM 67 43.8
DM+LR 38 24.8

Number of recurrent sites
Single 84 54.9
Multiple 69 45.1

Treatment after recurrence
Chemotherapy 73 47.7
Radiotherapy 3 2.0
Surgery 7 4.6
Chemoradiotherapy 35 22.9
Surgery+chemotherapy/chemoradiotherapy 19 12.4
Chemotherapy+targeted therapy 5 3.3
Immunotherapy 3 2.0
Palliative therapy 8 5.1
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Although great efforts have been made to prolong the survival
time of patients with recurrent cervical cancer in the past
decades, the prognosis of these patients is still not optimistic.
Some studies reported that the 1-year survival rate of recurrent
cervical cancer was only 15–20% (9).

Minimally invasive surgery, open surgery and robotic surgery
are mainly three surgery mode for primary radical hysterectomy.
One study (10) enrolled 319 early stage cervical cancer patients,
and randomly assigned patients to undergo minimally invasive
surgery or open surgery, rates of postoperative adjuvant therapy
(chemotherapy or radiotherapy) were similar in the two
groups. The study indicated that minimally invasive radical
hysterectomy was associated with lower rates of disease-free
survival and overall survival than open abdominal radical
hysterectomy among women with early-stage cervical cancer.
However, it didn’t analyze the prognosist after disease relapse.
Our study showed that in multivariate analysis, different surgery
mode was not important influencing factor of prognosis after
Frontiers in Oncology | www.frontiersin.org 5
disease recurrence, although it showed significant difference in
univariate analysis. Another study showed the equivalent
survival figures of robotic and laparoscopic approaches to
radical surgery of early stage cervical cancer patients (11). Our
study was a retrospective study and the number of patients was
not enough, maybe a large prospective randomized trial is
needed to analyze the association between surgery mode and
prognosis after disease relapse in cervical cancer.

This study analyzed the recurrence patterns and prognostic
factors of patients with recurrent cervical cancer after radical
surgery followed by adjuvant RT/CCRT. Most patients (75.2%)
had disease relapse within two years. The median disease PFS
was 16 months, which is consistent with the data reported in
earlier studies (12–15), and 24.8% of patients were early disease
recurrence cases. In addition, early disease recurrence was seen
to be an independent risk factor for the prognosis of patients
with recurrent cervical cancer (p = 0.012). NCCN guidelines
suggest that follow-up evaluation should be conducted every 3
FIGURE 2 | Overall survival comparing different recurrence patterns.
FIGURE 1 | Overall survival comparing single site and mult-site relapse.
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months within two years of initial treatment being completed,
since early detection and early treatment may improve the
prognosis of patients with early disease recurrence. Therefore,
cervical cancer patients with high risk factors, proved by
postoperative pathology, could be reexamined within half a
year of the end of their initial treatment.

The study also indicated that the surgical variables of the
independent risk factors leading to the poor survival of recurrent
cervical cancer included a positive resection margin, positive
common iliac lymph node, and positive para-aortic lymph node,
which were all found to be high-risk factors in pathological tests.
Cisplatin-based CRT is the standard treatment of postoperative
adjuvant therapy for middle and high-risk cervical cancer
patients. Additional treatment could be considered to prolong
the survival time of patients with pathological high-risk factors,
such as targeted therapy and systemic chemotherapy before/after
RT. In another study (16), 34 cervical cancer patients with stage
IIB-IIIB were treated with consolidation chemotherapy
(paclitaxel combined with nedaplatin) for four cycles. The
results showed that the complete remission rate was 88%, and
the 2-year disease PFS rate was 82%. This study suggests that the
concept of consolidation therapy may be feasible for cervical
cancer patients with postoperative adjuvant CCRT if there are
high-risk factors in surgical specimens.

In recent years, many studies have investigated the effect of
positive pelvic lymph nodes on the survival outcome of cervical
cancer. Shyu et al. (17) showed that the five-year survival rate of
recurrent cervical cancer patients who underwent radical surgery
with lymph node metastasis was significantly lower than that of
patients with no lymph node metastasis. Meir et al. (18) suggested
that lymph node metastasis is an independent risk factor for
overall survival and disease progression-free survival of recurrent
cervical cancer. The latest FIGO staging system classifies lymph
node metastasis as IIIC stage, which indicates that lymph node
metastasis can lead to a worse prognosis. Pelvic lymph node
Frontiers in Oncology | www.frontiersin.org 6
metastasis was classified as stage IIIC1 in general, according to
the 2018 FIGO staging system; however, there was no more
detailed staging. This study found that a positive common iliac
lymph node was an independent risk factor for poor prognosis in
recurrent cervical cancer patients, while other sites of pelvic lymph
node metastasis are not. Therefore, further study is necessary to
clarify the difference between the prognosis of patients with
positive common iliac lymph nodes and those with positive
internal iliac, external iliac, and obturator lymph nodes.

In addition, for cervical cancer patients with isolated lymph
node recurrence, due to the difficulty of complete lymph node
resection and the high risk of major vessel injury, there are few
clinical data of salvage lymph node dissection. Salvage
radiotherapy and/or chemotherapy are the main treatment after
isolated lymph node relapse. Legge et al. (19) proposed that
surgery is one of the most favorable options for gynecological
cancer patients with simple lymph node recurrence, in which
patients with ovarian cancer are the main beneficiary group. It has
been reported that surgical resection of metastatic lesions limited
to a single anatomical area outside the radiotherapy field, mainly
involving para-aortic lymph nodes, is beneficial to the survival of
patients (10). The advantage of surgical treatment is that the
lesions that tolerate radiotherapy and chemotherapy or are not
sensitive to radiotherapy and chemotherapy can be removed by
surgery, so as to effectively improve the survival benefit.

This study indicated that the independent risk factors for poor
survival after disease relapse in cervical cancer patients also
included DM (DM alone/combined recurrence) and multiple
site involvement, which is consistent with previous studies. Qiu
et al. (13) evaluated the prognosis of 121 patients with recurrent
cervical cancer after radical surgery and indicated that DM was
significantly associated with a poor prognosis. Moreover, this
study found that the incidence of LVSI was higher in patients
with recurrent cervical cancer. This may be related to the fact that
LVSI is more likely to lead to hematogenous metastasis at distant
TABLE 3 | The prognostic factors of LR, DM, DM+LR.

Variable P value 95%CI HR

Only LR
Postoperative FIGO staging 0.028
IB Reference
IIA 0.757 0.356-4.013 0.863
IIIC1 0.107 0.773-14.001 3.289
IIIC2 0.003 2.155-40.220 9.310

Only DM
Para-aortic lymph node metastasis 0.023
No Reference
Yes 1.125-5.030 2.379
Pathological differentiation degree 0.042
Low/Medium-Low Reference
Medium 0.016 0.205-0.848 0.416
High/High-medium 0.125 0.133-1.178 0.413

DM+LR
Common iliac lymph node metastasis 0.000
No Reference
Yes 2.377-15.944 6.156

Resection margin involvement 0.005
No Reference
Yes 1.440-7.606 3.309
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le 782403

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Zhu et al. Characteristics of Recurrent Cervical Cancer
sites (20). Systemic chemotherapy as consolidation therapy in
patients with LVSI may therefore reduce the incidence of DM.

This study is limited in that it was a single-institution
retrospective study, which may have resulted in selection and
time-trend bias, and the sample size was also relatively small.
Frontiers in Oncology | www.frontiersin.org 7
CONCLUSION

This study indicated that a positive resection margin, positive
common iliac lymph node, para-aortic lymph node, no
treatment after disease recurrence, early disease relapse, and
TABLE 4 | Univariate analysis for factors associated with survival outcomes in patients with recurrent cervical cancer.

Variable Median Survival Time (month) P value

Age (years old) 0.459
≤50 19
>50 20

Postoperative FIGO staging (2018) 0.000
IB 22
IIA 25.5
IIIC1 18
IIIC2 11

Tumor size (cm) 0.045
<4 20.5
≥4 17

Histology 0.570
Squamous cell carcinoma 19.5
Non-squamous cell carcinoma 18

Pathological differentiation degree 0.000
Low/Medium-Low 14
Medium 23
High/High-medium 23.5

Lymphovascular space invasion 0.300
Yes 19
No 20

Interstitial infiltration depth () 0.314
<1/2 32
≥1/2 19

Resection margin involvement 0.012
Yes 20
No 19

Lymph node metastasis 0.000
Yes 14.5
No 22

Obturator lymph node metastasis 0.000
Yes 14.5
No 22

Internal and external iliac lymph node metastasis 0.000
Yes 11
No 22

Common iliac lymph node metastasis 0.000
Yes 11
No 22

Para-aortic lymph node metastasis 0.000
Yes 11
No 20.5

Recurrence site 0.000
Only LR 26
Only DM 18
DM+LR 14

Number of recurrent s 0.000
Single 25
Multiple 11

Recurrence time (month) 0.000
≤6 11
>6 22

Treatment mode after disease relapse 0.000
Chemotherapy 18
Chemoradiotherapy 25
Surgery+chemotherapy 19.5
Refuse treatment 10.5
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DM were significantly associated with a poor prognosis in
patients with recurrent cervical cancer.

Patients with high-risk factors and LVSI could receive targeted
therapy, consolidation chemotherapy, or oral drug maintenance
therapy after adjuvant CRT to reduce disease relapse and prolong
survival time. The reexamination of patients could be started
earlier, within half a year of the end of the initial treatment, which
may help patients with early disease recurrence receive treatment
earlier, potentially improving their prognosis.
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