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ABSTRACT
Objective: To determine the impact of time interval (TI) from radical hysterectomy with pelvic 
node dissection (RHND) to adjuvant therapy on oncological outcomes in cervical cancer.
Methods: The study included 110 stage IA2–IB1 cervical cancer patients who underwent 
RHND and adjuvant therapy. The patients were divided into 2 groups based on the cut-off 
points of TI of 4 and 6 weeks, respectively. The associations of TI and clinicopathologic factors 
with oncological outcomes were evaluated using Cox proportional-hazards regression.
Results: The median TI was 4.5 weeks. There were no statistical differences in 5-year 
recurrence-free survival (RFS) (89.2% vs. 81.0%, and 83.2% vs. 100.0%) or 5-year overall 
survival (OS) rates (90.9% vs. 97.2%, and 93.2% vs. 100.0%) between patients according 
to TI (≤4 vs. >4, and ≤6 vs. >6 weeks, respectively). Deep stromal invasion (p=0.037), and 
parametrial involvement (PI) (p=0.002) were identified as independent prognostic factors 
for RFS, together with the interaction between TI and squamous cell carcinoma histology 
(p<0.001). In patients with squamous cell carcinoma, a TI longer than 4 weeks was 
significantly associated with a worse RFS (hazard ratio [HR]=15.8; 95% confidence interval 
[CI]=1.4–173.9; p=0.024). Univariate analysis showed that only tumor size (p=0.023), and PI 
(p=0.003) were significantly associated with OS.
Conclusion: Delay in administering adjuvant therapy more than 4 weeks after RHND in early 
stage squamous cell cervical cancer results in poorer RFS.

Keywords: Uterine Cervical Neoplasms; Hysterectomy; Time Factor; Adjuvant Radiotherapy; 
Adjuvant Chemoradiotherapy; Prognosis

INTRODUCTION

Radical hysterectomy with pelvic node dissection (RHND) is widely accepted as a safe and 
mainstay surgical treatment for cervical cancer, especially in the early stages. However, in the 
absence of postoperative adjuvant therapy, a significant proportion of patients will develop 
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relapse and die from this cancer, even in selected early stage patients [1,2]. It is now well 
established from several prior studies that clinicopathologic factors (such as pelvic node 
metastasis, large tumor size, and deep stromal invasion [DSI]) influence the oncological 
outcomes after RHND for early stage cervical cancer [1-4]. In addition, data from several 
large retrospective studies and 2 randomized clinical trials by the Gynecologic Oncology 
Group (GOG) (92 and 109), on adjuvant therapy (radiation or concurrent chemoradiation) 
have demonstrated improvement in oncological outcomes, a principle which now guides the 
current standard of surgical care for early stage cervical cancer [1,2,5-7].

Most oncologists try to give adjuvant therapy as soon as clinically possible after the removal 
of the primary cancerous tumor. However, patients occasionally face a delay in starting 
their adjuvant therapy due to many factors including comorbid medical diseases, surgical 
complications, and availability of radiation facilities [8-11]. In less developed countries such 
as Thailand with a rather high incidence of cervical cancer and limited resources in many 
settings (such as a shortage of radiation oncologists and/or equipment), a delay in starting 
adjuvant therapy is a major public health problem.

Various studies have proposed that the time interval (TI) from surgery to adjuvant therapy 
(radiation, concurrent chemoradiation, or chemotherapy) can have an impact in many types 
of cancer such as breast, colorectal, endometrial, head and neck cancers, and glioblastoma 
[8-12]. Ahmad et al. [12] studied 195 endometrial cancer patients who received postoperative 
whole pelvic radiation and found that a delay in radiation therapy (RT) of >6 weeks was 
an independent significant predictor for poor disease-specific survival (p<0.005) and a 
marginally significant variable for decreased local control. However, several other studies have 
found that delaying adjuvant therapy did not affect the clinical outcomes in cancer patients 
after surgical treatment such as soft tissue sarcoma, breast, and gastric cancers [13-15].

To date, there have been no reliable scientific studies examining whether delaying adjuvant 
therapy after RHND is associated with poor oncological outcomes of early stage cervical 
cancer. Neither has the optimal time from RHND to initiating adjuvant therapy been 
examined. Thus, to address these research gaps, we performed a retrospective analysis to 
evaluate the effect of timing of adjuvant therapy on oncological outcomes in patients with 
early stage cervical cancer treated with RHND.

MATERIALS AND METHODS

After the Institutional Ethic Committee of the Faculty of Medicine, Prince of Songkla University 
approval, we identified 125 patients with International Federation of Gynecology and Obstetrics 
(FIGO) stage IA2 or IB1 cervical cancer who received adjuvant therapy (radiation or concurrent 
chemoradiation) after RHND at Songklanagarind Hospital between 1987 and 2016. Then, 
through a review of both inpatient and outpatient medical records, patients with squamous cell 
carcinoma, adenocarcinoma (AC), and adenosquamous carcinoma histology were identified. 
Patients diagnosed with other histological cell types (n=6), who were lost to follow-up (n=5), 
who received chemotherapy only (n=2), or whose date of adjuvant therapy initiation was 
missing (n=2) were excluded. The remaining 110 patients constituted the study group.

Details on clinicopathologic variables and clinical data from the medical records (age, 
tumor size, stage, histology, lymph-vascular space invasion [LVSI], DSI, lymph node status, 
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parametrial involvement (PI), vaginal involvement, type of adjuvant therapy, treatment 
period, and oncological outcomes) were considered for the data analysis.

Clinical stages and histological tumor types were classified according to the revised FIGO 2009 
and World Health Organization criteria. During the study period, whole pelvic radiation was used 
as an adjuvant therapy after RHND following certain indications (when a patient's pathological 
report displayed any of the following prognostic factors: PI, pelvic node metastasis, or positive 
surgical margin). However, following the year 2000, postoperative treatment protocols were based 
on pathological findings classified into 3 groups: low-, intermediate-, and high-risk groups, these 
being based on eligibility for GOG 92 and GOG 109 [1,7]. Patients with PI, pelvic node metastasis, 
or positive surgical margin were classified in the high-risk group. Patients with 2 or all of tumor 
size ≥4 cm, LVSI, or DSI were classified into the intermediate-risk group. Patients within the 
high-risk group were recommended to receive postoperative adjuvant concurrent chemoradiation 
therapy (CCRT), received the following treatment: 45–50 Gy of external beam RT in 1.8 or 2.0 Gy 
fractions once daily for 5 days per week with 40 mg/m2 cisplatin weekly±intracavitary radiotherapy 
(ICRT) or intracavitary brachytherapy. However, in the high-risk group, patients who either had 
poor performance status or refused additional chemotherapy received pelvic RT alone. Patients 
within the intermediate-risk group were recommended to undergo adjuvant 45–50 Gy of RT alone. 
Patients without any risk factors were considered to be in the low-risk group, and did not receive 
adjuvant treatment. All patients received definitive external beam RT with either a Cobalt-60 or a 
megavoltage linear accelerator. The parallel opposing field or 4-field box technique was used. The 
treatment volume encompassed tumor bed, internal iliac lymph node, external iliac lymph node, 
and common iliac lymph node when the pelvic lymph node was positive. Whenever the common 
iliac lymph node was involved, the treatment volume covered the para-aortic lymph node. If 
brachytherapy was performed, the brachytherapy dose was prescribed at 0.5 cm from the vaginal 
surface, and the proximal 4–5 cm of vagina was treated. For the high dose rate, the 3 fractions of 
ICRT were followed by a weekly fraction of 5–7 Gy. If the patients was treated at the low dose rate, 
the accumulative dose at 0.5 cm from the vaginal surface was limited to approximately 70 Gy. After 
complete treatment, all patients received follow-up every 3 months in the first year, every 4 months 
in the second year, every 6 months in the third to fifth years, and then yearly thereafter [16,17].

The TI from RHND to starting adjuvant therapy (radiation or concurrent chemoradiation) was 
calculated as the time (in weeks) from the day of the RHND to the day when the patient received 
the first dose of RT. The primary outcome of the study was the impact of TI on recurrence-
free survival (RFS) and overall survival (OS). RFS was defined as the time between the date of 
the operation and the date of recurrence, and OS from the date of the operation to the date of 
death or last contact. Patients who were lost to follow-up or did not experience an event during 
follow-up were considered to be censored at the latest date at which their status was known 
[17]. TI was analyzed as binary variables by grouping into ≤4 vs. >4 weeks. We also analyzed the 
impact of a cut-off TI 6 weeks based on the GOG 92 study [1]. Differences in clinicopathologic 
data across the different timings of adjuvant therapy were evaluated using the χ2 test. Univariate 
analyses of RFS and OS were performed using the Kaplan-Meier method. A multivariate 
Cox model for RFS was constructed by initially including TI (≤4 vs. >4 weeks) together with 
histology and an interaction term between histology and time, since it was thought possible 
that the effect of TI might be different in the 2 histological main types (squamous cell 
carcinoma and AC/adenosquamous cell carcinoma [ASC]). Other variables that were potential 
factors for RFS, namely tumor size, LVSI, DSI, lymph node status, PI, and vaginal involvement 
were then included and the model refined using backward removal guided by change in log 
likelihood of successive models. DSI, PI, and the interaction between histology and time 
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remained significant, but with a significant time effect only in squamous cell carcinoma 
histological type. P-values below 0.05 were considered statistically significant. All analysis was 
done using STATA version 14 statistical software (StataCorp., College Station, TX, USA).

RESULTS

We identified 110 patients with early stage cervical cancer (3 stage IA2 and 107 stage IB1) who 
received adjuvant therapy (RT=83, CCRT=27) after RHND. The mean age at diagnosis for all 
patients was 49.0 years (range 24.0–74.0). Most (67.3%) had squamous cell carcinoma. The 
median TI was 4.5 weeks (interquartile range [IQR]=2.9–5.6 weeks), with 50 (45.5%) and 91 
(82.7%) patients receiving adjuvant therapy within 4 and 6 weeks, respectively. The baseline 
clinicopathologic characteristics of the 110 patients according to TI (≤4 vs. >4 weeks) from 
surgery and adjuvant therapy are shown in Table 1. The 2 TI groups did not differ in age, 
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Table 1. Patient characteristics according to TI (≤4 weeks vs. >4 weeks) from surgery to adjuvant therapy
Characteristic TI from surgery to adjuvant therapy (wk)

Total (n=110) ≤4 (n=50) >4 (n=60) p-value
Age (yr) 0.745

≤45 40 (36.4) 19 (38.0) 21 (35.0)
>45 70 (63.6) 31 (62.0) 39 (65.0)

Tumor size (cm) 0.916
≤2 50 (45.5) 23 (46.0) 27 (45.0)
>2 60 (54.5) 27 (54.0) 33 (55.0)

Stage 0.054
IA2 3 (2.7) 3 (6.0) 0 (0.0)
IB1 107 (97.3) 47 (94.0) 60 (100.0)

Histology 0.154
SCC 74 (67.3) 32 (64.0) 42 (70.0)
AC 25 (22.7) 15 (30.0) 10 (16.7)
ASC 11 (10.0) 3 (6.0) 8 (13.3)

Histology 0.504
SCC 74 (67.3) 32 (64.0) 42 (70.0)
AC/ASC 36 (32.7) 18 (36.0) 18 (30.0)

LVSI 0.123
Yes 68 (61.8) 27 (54.0) 41 (68.3)
No 42 (38.2) 23 (46.0) 19 (31.7)

DSI 0.970
Yes 75 (68.2) 34 (68.0) 41 (68.3)
No 35 (31.8) 16 (32.0) 19 (31.7)

Lymph node metastasis 0.097
Yes 25 (22.7) 15 (30.0) 10 (16.7)
No 85 (77.3) 35 (70.0) 50 (83.3)

PI 0.020
Yes 28 (25.5) 18 (36.0) 10 (16.7)
No 82 (74.5) 32 (64.0) 50 (83.3)

Vaginal involvement 0.442
Yes 27 (24.5) 14 (28.0) 13 (21.7)
No 83 (75.5) 36 (72.0) 47 (78.3)

Adjuvant therapy 0.225
Radiation 83 (75.5) 35 (70.0) 48 (80.0)
Concurrent chemoradiation 27 (24.5) 15 (30.0) 12 (20.0)

Treatment period <0.001
Before 2004 30 (27.3) 23 (46.0) 7 (11.7)
After 2004 80 (72.7) 27 (54.0) 53 (88.3)

Values are presented as number (%).
AC, adenocarcinoma; ASC, adenosquamous cell carcinoma; DSI, deep stromal invasion; LVSI, lymph-vascular space invasion; PI, parametrial involvement; SCC, 
squamous cell carcinoma; TI, time interval.



tumor size, stage, histology, LVSI, DSI, lymph node status, vaginal involvement, or adjuvant 
therapy. However, patients who received adjuvant therapy within 4 weeks after their RHND 
were more likely to have PI (p=0.020). Patients who received adjuvant therapy within 4 weeks 
after RHND were more likely to have received treatment before the year 2004 (p<0.001). 
Furthermore, when we used the new cut-off TI of 6 weeks, the 2 TI groups (≤6 vs. >6 weeks) 
did not differ in any clinicopathologic characteristics (data not shown).

The median follow-up time of our study was 69.6 months (IQR=37.9–111.8 months). At the 
time of analysis, 20 (18.2%) of the 110 patients had had disease recurrence. Characteristics 
of 20 patients with recurrence according to TI (≤4 vs. >4 weeks) from surgery to adjuvant 
therapy are showed in Table 2. There were no significant differences in between the 2 groups. 
The median time from the RHND to recurrence was 38.1 months (IQR=25.5–77.8 months). 
The 5-year RFS of the whole population was 85.6% (95% confidence interval [CI]=76.4–91.4). 
The 5-year RFSs were 89.2% (75.9–95.4) and 83.2% (72.7–89.9) for patients whose TI was 
equal to or less than 4 and 6 weeks, respectively, and 81.0% (65.0–90.2) and 100% for 
patients whose waiting time was more than 4 weeks and 6 weeks, respectively (p=0.723 and 
0.241, respectively). On univariate analysis, only histology (p<0.001), DSI (p=0.029), and PI 
(p=0.014) were significantly associated with 5-year RFS (Table 3). Table 4 shows the results of 
multivariate analysis of TI (4 weeks) from surgery to adjuvant therapy in relation to histology 
regarding RFS. DSI (p=0.037), and PI (p=0.002) were identified as independent prognostic 
factors for RFS, together with the interaction between TI and squamous cell carcinoma 
histology (p<0.001). In patients with squamous cell carcinoma, a TI longer than 4 weeks 
was significantly associated with a worse RFS (hazard ratio [HR]=15.8; 95% CI=1.4–173.9; 
p=0.024). Because there were very few patients with recurrence among patients with a TI 
longer than 6 weeks, the impact of this cut-off point could not be evaluated.

The 5-year OS of the whole population was 94.1% (95% CI=86.3–97.5). When the population 
was subdivided into TI groups of equal to or less, or longer than 4 and 6 weeks, the 5-year 
OSs were 90.9% (77.5–96.5) and 93.2% (84.3–97.1) for patients whose TIs were equal to or 
fewer than 4 and 6 weeks, respectively, and 97.2% (81.9–99.6) and 100% for patients whose 
TIs were more than 4 weeks and 6 weeks, respectively (p=0.486 and 0.327, respectively). On 
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Table 2. Recurrent patient characteristics according to TI (≤4 weeks vs. >4 weeks) from surgery to adjuvant therapy
Characteristic TI from surgery to adjuvant therapy (wk)

Total (n=20) ≤4 (n=10) >4 (n=10) p-value
Location of recurrence 0.214

Locoregional 8 (40) 4 (40) 4 (40)
Distant 7 (35) 2 (20) 5 (50)
Combined 5 (25) 4 (40) 1 (10)

Histology 0.120
SCC 5 (25) 1 (10) 4 (40)
AC/ASC 15 (75) 9 (90) 6 (60)

Adjuvant therapy after RHND 1.000
Radiation 14 (70) 7 (70) 7 (70)
Concurrent chemoradiation 6 (30) 3 (30) 3 (30)

Indication for adjuvant therapy 0.560
Radiation

Intermediate risk 6 (30) 2 (20) 4 (40)
High risk 8 (40) 5 (50) 3 (30)

Concurrent chemoradiation
High risk 6 (30) 3 (30) 3 (30)

Values are presented as number (%).
AC, adenocarcinoma; ASC, adenosquamous cell carcinoma; RHND, radical hysterectomy with pelvic node dissection; SCC, squamous cell carcinoma; TI, time interval.
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Table 3. Univariate analysis of 5-year RFS and 5-year OS
Characteristic 5-year RFS (95% CI) p-value 5-year OS (95% CI) p-value
Age (yr) 0.446 0.417

≤45 90.8 (73.7–96.9) 97.1 (80.9–99.6)
>45 82.4 (69.5–90.2) 92.4 (80.7–97.2)

Tumor size (cm) 0.234 0.023
≤2 90.5 (76.6–96.3) 100.0
>2 81.5 (66.9–90.0) 88.6 (74.4–95.2)

Stage 0.409 0.692
IA2 100.0 100.0
IB1 85.2 (75.7–91.2) 93.9 (85.9–97.5)

Histology <0.001 0.058
SCC 91.8 (81.4–96.5) 96.3 (85.9–99.1)
AC/ASC 73.2 (52.8–85.8) 89.3 (69.8–96.5)

LVSI 0.919 0.783
Yes 84.5 (72.2–91.7) 94.6 (84.1–98.3)
No 87.6 (69.9–95.2) 93.3 (75.6–98.3)

DSI 0.029 0.866
Yes 82.2 (69.8–89.8) 93.5 (83.4–97.5)
No 93.2 (75.5–98.3) 95.5 (71.9–99.4)

Lymph node metastasis 0.091 0.101
Yes 77.8 (54.6–90.1) 84.4 (58.8–94.8)
No 87.9 (77.0–93.8) 96.9 (88.3–99.3)

PI 0.014 0.003
Yes 67.8 (45.5–82.5) 83.8 (62.4–93.6)
No 92.4 (82.7–96.8) 97.9 (86.4–99.7)

Vaginal involvement 0.869 0.726
Yes 83.3 (61.5–93.4) 91.3 (69.5–97.8)
No 85.9 (74.6–92.5) 95.0  (85.1–98.4)

Adjuvant therapy 0.216 0.414
Radiotherapy 87.1 (76.5–93.1) 95.4 (86.2–98.5)
Concurrent chemoradiation 81.1 (56.6–92.6) 90.3 (66.3–97.5)

Treatment period 0.916 0.561
Before 2004 84.4 (63.7–93.9) 92.0 (71.6–97.9)
After 2004 86.0 (74.6–92.5) 94.5 (83.5–98.2)

TI (wk) 0.723 0.486
≤4 89.2 (75.9–95.4) 90.9 (77.5–96.5)
>4 81.0 (65.0–90.2) 97.2 (81.9–99.6)

TI (wk) 0.241 0.327
≤6 83.2 (72.7–89.9) 93.2 (84.3–97.1)
>6 100.0 100.0

AC, adenocarcinoma; ASC, adenosquamous cell carcinoma; CI, confidence interval; DSI, deep stromal invasion; LVSI, lymph-vascular space invasion; OS, overall 
survival; PI, parametrial involvement; RFS, recurrence-free survival; SCC, squamous cell carcinoma; TI, time interval.

Table 4. Multivariate analysis of TI from surgery to adjuvant therapy in relation to histology regarding RFS
Characteristic HR 95% CI Wald test, p-value LR test, p-value
Histology <0.001

SCC (TI ≤ 4 wk) 1.0* - -
SCC (TI > 4 wk) 15.8† 1.4–173.9 0.024
AC/ASC 34.1† 4.1–279.9 0.001

DSI 0.037
No 1.0 - -
Yes 3.5 0.9–13.2 0.064

PI 0.002
No 1.0 - -
Yes 5.0 1.8–13.8 0.002

AC, adenocarcinoma; ASC, adenosquamous cell carcinoma; CI, confidence interval; DSI, deep stromal invasion; HR, hazard ratio; LR, likelihood ratio; PI, 
parametrial involvement; RFS, recurrence-free survival; SCC, squamous cell carcinoma; TI, time interval.
*,†Values within variables not having a superscript in common differ significantly (p-value < 0.05, Wald test).



univariate analysis, only tumor size (p=0.023), and PI (p=0.003) were significantly associated 
with 5-year OS (Table 3). Again, because there were very few deaths in our study, multivariate 
analysis of clinicopathological prognostic factors and OS according to cut-off point of TI 
from surgery and adjuvant therapy (4 and 6 weeks) could not be performed.

DISCUSSION

Adjuvant therapy (radiation or concurrent chemoradiation) after RHND has been well 
established as the standard of care for intermediate- and high-risk early stage cervical 
cancer for almost 20 years [1,7]. Recommendations from clinical trials (including the 
GOG 92 study) for timely adjuvant therapy (within 4 to 6 weeks postoperatively) have been 
suggested, however no published scientific or clinical data support an exact time frame 
yet [1,7]. The conceptual role of adjuvant therapy after complete surgical resection is to 
control residual subclinical disease [3,9,18]. The TI from surgery to adjuvant therapy may 
provide an opportunity for micrometastases to proliferate. Data from several animal model 
studies suggest that surgery may lead to early accelerated growth of micrometastases and 
the stimulation of angiogenesis by the release of circulating growth factors or reduction in 
angiogenesis inhibitors (such as angiostatin) [9,19,20]. Furthermore, the stress response 
after surgery might induce a favorable environment for cancer progression in the early 
postoperative phase [18,21]. So, it seems logical that early initiation of adjuvant therapy 
might increase the chances of eliminating any residual tumor cells before they have an 
opportunity to begin metastasizing, and, thereby, obtain improved oncological outcomes.

In our present analysis, the median TI from RHND to adjuvant therapy of 110 early stage 
cervical cancer patients was 4.5 weeks, and the majority of patients (82.7%) received adjuvant 
therapy within 6 weeks, as recommended by the GOG 92 study [1]. The impact of the TI 
from surgery to adjuvant therapy (radiation or concurrent chemoradiation) has been studied 
mainly in breast, endometrial, and head and neck cancers [10-13,22,23]. Several retrospective 
cohort studies have found that a longer TI is associated with poor oncological outcomes of 
these cancers [10-12,22]. Recently, a study in 308 endometrial cancer patients found that 
delay (≥9 weeks) in beginning adjuvant RT after hysterectomy was associated with poor 
survival outcomes [23]. However, the association between the timing of adjuvant therapy 
after RHND in cervical cancer and oncological outcomes had not previously been reported. 
We found that delay in the beginning adjuvant therapy after RHND beyond 4 weeks might 
result in poorer RFS in patients with squamous cell carcinoma while patients with AC or 
ASC did not show any detriment from delay in administering adjuvant therapy. This result 
may be explained by the fact that the effect of TI of 4 weeks on oncological outcomes is more 
efficient in patients with squamous cell carcinoma, who have a better prognosis than those 
with AC or ASC [16,24]. In addition, we could not detect any effect of TI (4 or 6 weeks) from 
RHND to adjuvant therapy on OS in patients with any histological cell types. These results 
may be related with the small sample size in our study. Another possible explanation for these 
results may be that all patients in our study had early stage disease with good prognosis and 
favorable outcomes after RHND with 5-year OS of 94.1%. So, in our study, the number of 
patients might have been inadequate to determine an effect of TI on OS.

This is the first scientific report to demonstrate the impact of timing of adjuvant therapy in 
cervical cancer on RFS. However, the impact of TI from surgery to the beginning of adjuvant 
therapy on oncological outcomes were not demonstrated by previous studies [13,15]. A study 
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by Cèfaro et al. [13] examined the effect of delaying RT after conservative surgery on the risk 
of local recurrence in 969 women with early stage breast cancer, and found that the TI from 
surgery to RT was not associated with local recurrence. The reason for the discrepancy is 
not clear. Thus, further work with larger number of patients with early stage cervical cancer 
including long term follow-up and/or using different cut-off points for the initiation of 
adjuvant therapy is needed before any definite conclusions.

To date, no previous study has investigated factors related to the delay of adjuvant treatment 
after RHND for cervical cancer. Our study found that PI and treatment period were all 
identified as factors that had an impact on the timing (≤4 vs. >4 weeks) of adjuvant therapy. 
These relationships may partly be explained by the decision of the involved radiation 
oncologist to initiate RT earlier in patients who are at especially high risk or fragile, as 
also noted in a previous study [8]. Bos et al. [25] reported that factors associated with 
starting treatment after 8 weeks in 6,620 patients with stage III colon cancer were older 
age, emergency resection, anastomotic leakage, referral to another hospital for adjuvant 
chemotherapy, and prolonged postoperative stay. Recently, another study found that 
laparoscopic surgery increased the chance of early adjuvant therapy in colonic cancer [18].

Several methodologic limitations merit comment. First, the study was a retrospective 
analysis with a relatively small number of patients, and thus potential confounding biases 
and important data (such as postoperative complication, surgical procedure, social factors, 
and medical comorbidities) might have been missed in the analysis. Second, this study 
was limited by its using historical data, single center, which may not accurately reflect the 
condition of the general population. So the results should be interpreted with caution.

In conclusion, despite its limitation, this study provides vital information that for early stage 
squamous cell cervical cancer, delay in administering adjuvant therapy after RHND beyond 
4 weeks is associated with inferior RFS. Further larger-scale cohort studies are needed to 
confirm our results. Oncologists may need to consider timing more carefully when discussing 
adjuvant therapy after RHND with early stage cervical cancer patients especially those with 
squamous cell carcinoma.

REFERENCES

	 1.	 Sedlis A, Bundy BN, Rotman MZ, Lentz SS, Muderspach LI, Zaino RJ. A randomized trial of pelvic 
radiation therapy versus no further therapy in selected patients with stage IB carcinoma of the cervix after 
radical hysterectomy and pelvic lymphadenectomy: a Gynecologic Oncology Group Study. Gynecol Oncol 
1999;73:177-83. 
PUBMED | CROSSREF

	 2.	 Kinney WK, Alvarez RD, Reid GC, Schray MF, Soong SJ, Morley GW, et al. Value of adjuvant whole-pelvis 
irradiation after Wertheim hysterectomy for early-stage squamous carcinoma of the cervix with pelvic 
nodal metastasis: a matched-control study. Gynecol Oncol 1989;34:258-62. 
PUBMED | CROSSREF

	 3.	 Chung CK, Nahhas WA, Stryker JA, Curry SL, Abt AB, Mortel R. Analysis of factors contributing to 
treatment failures in stages IB and IIA carcinoma of the cervix. Am J Obstet Gynecol 1980;138:550-6. 
PUBMED | CROSSREF

	 4.	 Boyce J, Fruchter RG, Nicastri AD, Ambiavagar PC, Reinis MS, Nelson JH Jr. Prognostic factors in stage I 
Carcinoma of the cervix. Gynecol Oncol 1981;12:154-65. 
PUBMED | CROSSREF

	 5.	 Kelso JW, Funnell JD. Combined surgical and radiation treatment of invasive carcinoma of the cervix. Am 
J Obstet Gynecol 1973;116:205-13. 
PUBMED | CROSSREF

8/10https://ejgo.org https://doi.org/10.3802/jgo.2017.28.e42

Timing of adjuvant therapy in cervical cancer

http://www.ncbi.nlm.nih.gov/pubmed/10329031
https://doi.org/10.1006/gyno.1999.5387
http://www.ncbi.nlm.nih.gov/pubmed/2767517
https://doi.org/10.1016/0090-8258(89)90156-X
http://www.ncbi.nlm.nih.gov/pubmed/7425018
https://doi.org/10.1016/0002-9378(80)90285-9
http://www.ncbi.nlm.nih.gov/pubmed/7297927
https://doi.org/10.1016/0090-8258(81)90145-1
http://www.ncbi.nlm.nih.gov/pubmed/4704000
https://doi.org/10.1016/0002-9378(73)91052-1


	 6.	 Rampone JF, Klem V, Kolstad P. Combined treatment of stage Ib carcinoma of the cervix. Obstet Gynecol 
1973;41:163-7.
PUBMED

	 7.	 Peters WA 3rd, Liu PY, Barrett RJ 2nd, Stock RJ, Monk BJ, Berek JS, et al. Concurrent chemotherapy and 
pelvic radiation therapy compared with pelvic radiation therapy alone as adjuvant therapy after radical 
surgery in high-risk early-stage cancer of the cervix. J Clin Oncol 2000;18:1606-13. 
PUBMED | CROSSREF

	 8.	 Valduvieco I, Verger E, Bruna J, Caral L, Pujol T, Ribalta T, et al. Impact of radiotherapy delay on survival 
in glioblastoma. Clin Transl Oncol 2013;15:278-82. 
PUBMED | CROSSREF

	 9.	 Biagi JJ, Raphael MJ, Mackillop WJ, Kong W, King WD, Booth CM. Association between time to initiation 
of adjuvant chemotherapy and survival in colorectal cancer: a systematic review and meta-analysis. JAMA 
2011;305:2335-42. 
PUBMED | CROSSREF

	10.	 Benk V, Joseph L, Fortin P, Zhang G, Belisle P, Levinton C, et al. Effect of delay in initiating radiotherapy 
for patients with early stage breast cancer. Clin Oncol (R Coll Radiol) 2004;16:6-11. 
PUBMED | CROSSREF

	11.	 Tribius S, Donner J, Pazdyka H, Münscher A, Gröbe A, Petersen C, et al. Survival and overall treatment 
time after postoperative radio(chemo)therapy in patients with head and neck cancer. Head Neck 
2016;38:1058-65. 
PUBMED | CROSSREF

	12.	 Ahmad NR, Lanciano RM, Corn BW, Schultheiss T. Postoperative radiation therapy for surgically staged 
endometrial cancer: impact of time factors (overall treatment time and surgery-to-radiation interval) on 
outcome. Int J Radiat Oncol Biol Phys 1995;33:837-42. 
PUBMED | CROSSREF

	13.	 Cèfaro GA, Genovesi D, Marchese R, Di Tommaso M, Di Febo F, Ballone E, et al. The effect of delaying 
adjuvant radiation treatment after conservative surgery for early breast cancer. Breast J 2007;13:575-80. 
PUBMED | CROSSREF

	14.	 Greenleaf EK, Kulaylat AN, Hollenbeak CS, Almhanna K, Wong J. Timing of adjuvant chemotherapy and 
impact on survival for resected gastric cancer. Ann Surg Oncol 2016;23:4203-13. 
PUBMED | CROSSREF

	15.	 Fourquet J, Sunyach MP, Vilotte F, Le Péchoux C, Ranchère-Vince D, Bonvalot S, et al. Time interval 
between surgery and start of adjuvant radiotherapy in patients with soft tissue sarcoma: a retrospective 
analysis of 1131 cases from the French Sarcoma Group. Radiother Oncol 2016;120:156-62. 
PUBMED | CROSSREF

	16.	 Chandeying N, Hanprasertpong J. The prognostic impact of histological type on clinical outcomes of 
early-stage cervical cancer patients whom have been treated with radical surgery. J Obstet Gynaecol. 
Forthcoming 2017. 
PUBMED | CROSSREF

	17.	 Nanthamongkolkul K, Hanprasertpong J. Longer waiting times for early stage cervical cancer patients 
undergoing radical hysterectomy are associated with diminished long-term overall survival. J Gynecol 
Oncol 2015;26:262-9. 
PUBMED | CROSSREF

	18.	 Klein M, Azaquoun N, Jensen BV, Gögenur I. Improved survival with early adjuvant chemotherapy after 
colonic resection for stage III colonic cancer: a nationwide study. J Surg Oncol 2015;112:538-43. 
PUBMED | CROSSREF

	19.	 Gunduz N, Fisher B, Saffer EA. Effect of surgical removal on the growth and kinetics of residual tumor. 
Cancer Res 1979;39:3861-5.
PUBMED

	20.	 Folkman J. The role of angiogenesis in tumor growth. Semin Cancer Biol 1992;3:65-71.
PUBMED

	21.	 Veenhof AA, Sietses C, von Blomberg BM, van Hoogstraten IM, vd Pas MH, Meijerink WJ, et al. The 
surgical stress response and postoperative immune function after laparoscopic or conventional total 
mesorectal excision in rectal cancer: a randomized trial. Int J Colorectal Dis 2011;26:53-9. 
PUBMED | CROSSREF

	22.	 Kim K, Chie EK, Han W, Noh DY, Ha SW. Impact of delayed radiotherapy on local control in node-
negative breast cancer patients treated with breast-conserving surgery and adjuvant radiotherapy without 
chemotherapy. Tumori 2011;97:341-4.
PUBMED

9/10https://ejgo.org https://doi.org/10.3802/jgo.2017.28.e42

Timing of adjuvant therapy in cervical cancer

http://www.ncbi.nlm.nih.gov/pubmed/4684198
http://www.ncbi.nlm.nih.gov/pubmed/10764420
https://doi.org/10.1200/JCO.2000.18.8.1606
http://www.ncbi.nlm.nih.gov/pubmed/22855197
https://doi.org/10.1007/s12094-012-0916-x
http://www.ncbi.nlm.nih.gov/pubmed/21642686
https://doi.org/10.1001/jama.2011.749
http://www.ncbi.nlm.nih.gov/pubmed/14768749
https://doi.org/10.1016/j.clon.2003.10.008
http://www.ncbi.nlm.nih.gov/pubmed/26873810
https://doi.org/10.1002/hed.24407
http://www.ncbi.nlm.nih.gov/pubmed/7591891
https://doi.org/10.1016/0360-3016(95)00197-0
http://www.ncbi.nlm.nih.gov/pubmed/17983399
https://doi.org/10.1111/j.1524-4741.2007.00511.x
http://www.ncbi.nlm.nih.gov/pubmed/27459982
https://doi.org/10.1245/s10434-016-5464-0
http://www.ncbi.nlm.nih.gov/pubmed/27207359
https://doi.org/10.1016/j.radonc.2016.04.037
http://www.ncbi.nlm.nih.gov/pubmed/28141947
https://doi.org/10.1080/01443615.2016.1245279
http://www.ncbi.nlm.nih.gov/pubmed/26404122
https://doi.org/10.3802/jgo.2015.26.4.262
http://www.ncbi.nlm.nih.gov/pubmed/26271357
https://doi.org/10.1002/jso.24017
http://www.ncbi.nlm.nih.gov/pubmed/476622
http://www.ncbi.nlm.nih.gov/pubmed/1378311
http://www.ncbi.nlm.nih.gov/pubmed/20922542
https://doi.org/10.1007/s00384-010-1056-9
http://www.ncbi.nlm.nih.gov/pubmed/21789013


	23.	 Cattaneo R 2nd, Hanna RK, Jacobsen G, Elshaikh MA. Interval between hysterectomy and start of 
radiation treatment is predictive of recurrence in patients with endometrial carcinoma. Int J Radiat Oncol 
Biol Phys 2014;88:866-71. 
PUBMED | CROSSREF

	24.	 Shimada M, Nishimura R, Nogawa T, Hatae M, Takehara K, Yamada H, et al. Comparison of the outcome 
between cervical adenocarcinoma and squamous cell carcinoma patients with adjuvant radiotherapy 
following radical surgery: SGSG/TGCU Intergroup Surveillance. Mol Clin Oncol 2013;1:780-4.
PUBMED

	25.	 Bos AC, van Erning FN, van Gestel YR, Creemers GJ, Punt CJ, van Oijen MG, et al. Timing of adjuvant 
chemotherapy and its relation to survival among patients with stage III colon cancer. Eur J Cancer 
2015;51:2553-61. 
PUBMED | CROSSREF

10/10https://ejgo.org https://doi.org/10.3802/jgo.2017.28.e42

Timing of adjuvant therapy in cervical cancer

http://www.ncbi.nlm.nih.gov/pubmed/24444758
https://doi.org/10.1016/j.ijrobp.2013.11.247
http://www.ncbi.nlm.nih.gov/pubmed/24649246
http://www.ncbi.nlm.nih.gov/pubmed/26360411
https://doi.org/10.1016/j.ejca.2015.08.016

	Impact of time interval between radical hysterectomy with pelvic node dissection and initial adjuvant therapy on oncological outcomes of early stage cervical cancer
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES


