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Abstract

Purpose: This study aims to clarify the influence of overall treatment time (OTT) on the efficiency of
combined chemo-radiotherapy in cervical cancer.

Material and methods: This retrospective study enrolled 122 cervical cancer patients who had squamous cell
carcinoma and had undergone definitive chemo-radiotherapy from 2009 to 2013. All patients received whole
pelvic radiotherapy (WPRT) with the dose of 50 Gy in 25 fractions (with central shielding after 44 Gy) plus
intracavitary brachytherapy with the dose of 28 Gy in four fractions. During WPRT, all patients received
concurrent chemotherapy with weekly platinum-based regimen. The data of patient characteristics, OTT,
treatment results and toxicities were collected and evaluated.

Results: The mean follow-up time was 36 months. The mean age of patients was 52 years old; 68% of patients
were stage IIB related to International Federation of Gynaecology and Obstetrics staging. Pelvic control
(PC), distant metastasis-free survival (DMFS), disease-free survival (DFS) and overall survival (OS) rates did
not differ significantly in the data-derived cut points of 55·8 and 53 days. No statistically significant
difference in treatment results between the two groups of OTT< 49 and OTT≥ 62 days was observed.

Conclusions: In our data-derived cut point, OTT did not influence to PC, DMFS, DFS and OS. The influence of
OTT on treatment results may be found in longer periods.
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INTRODUCTION

Cervical cancer is the second most common
cancer in Thailand.1 Radiotherapy (RT) plays a
major role in the treatment of cervical cancer in

primary, postoperative RT and palliative settings.
For primary treatment, combination of whole
pelvic radiotherapy (WPRT) plus high-dose
rate intracavitary brachytherapy (HDR-ICBT)
is generally used to get the curative dose of
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80–90Gy to point A [2-cm laterally and cranially
from the cervical overall survival (OS)].

While administering the adequate dose is
important to controlling the disease, the overall
treatment time (OTT) does also affect treatment
outcome. For radiotherapy alone, the adverse
effects of prolonged RT are well established.
Prolonged OTT increased pelvic failures and
decreased OS rates.2–6 According to the data from
the literatures, the American Brachytherapy
Society (ABS) recommend that the OTT should
be <56 days.7 However, these OTT recommen-
dations are based primarily on radiotherapy alone.

When concurrent chemo-radiotherapy
(CRT) became the standard treatment for
locally advanced cervical cancer, the influence of
OTT in CRT was investigational.8–10 Many
studies have reported that lengthened OTT
affected outcome, however the results were
controversial, Table 1.11–14

The aim of this study was to evaluate the
influence of the OTT on treatment outcomes for
locally advanced cervical cancer patients who
were treated by CRT in our institute.

MATERIALS AND METHODS

The Institutional Review Board of the Faculty of
Medicine, Chiang Mai University approved this

retrospective study (ID 2845). This study
retrospectively evaluated 122 cervical cancer
patients who were treated between January 2009
and December 2013. All patients were biopsy-
confirmed squamous cell carcinoma of cervix
uteri of stage IIB or IIIB (based on The Inter-
national Federation of Gynecology and Obste-
trics) and received WPRT combined with
weekly platinum-based regimen plus ICBT, with
curative intent.15 Treatment details regarding
radiotherapy, concurrent chemotherapy regimen
and follow-up programme are detailed below.

Radiotherapy technique
All patients received WPRT to a dose of 50Gy
in 25 fractions was delivered to pelvic nodes,
administered with 6 or 10MV photons using a
two or four field technique. The 4-cm midline
block was added after 44Gy to WPRT, and
treatment was continued to 50Gy. After 50Gy,
the dose to the parametrium was increased to
56Gy, in 2Gy per fraction. Four treatments of
ICBT were administered, with the first applica-
tion of ICBT was performed in the 5th week
after starting RT. A tandem-ovoid applicator was
applied to all four treatments. X-ray-based
planning was performed and a dose of 7Gy to
point A was prescribed. To report the bladder
and rectal dose, the International Committee on
Radiation Units and Measurements Report No.
38 (ICRU 38) was used.16

Table 1. Studies on overall treatment time (OTT) in chemo-radiotherapy (CRT) for locally advanced cervical cancer

Authors n Stage RT technique Chemotherapy
OTT
(days) Results

Pathy et al.11 50 IIB-IIIB WPRT 50 Gy in 27 Fx
plus HDR-ICBT
7 Gy× 3 Fx

Weekly cisplatin 42–101 No significant differences
between arm I (median OTT
61 days) and arm II
(median OTT 49 days)

Chandel et al.12 100 IIB-IVA WPRT 50·4 Gy in
28 Fx plus ICBT
7 Gy× 4 Fx

Weekly paclitaxel 49–52 OTT< 50 days improve local
control (p< 0·05)

Song et al.13 113 IB2-IIIB WPRT 40–50·4 Gy in
20–25 Fx plus
LDR-ICBT 40 Gy or
HDR-ICBT 30 Gy
in 5 Fx

Weekly cisplatin, weekly
cisplatin plus
vinorelbine, weekly
cisplatin plus irinotecan

45–123 OTT> 56 days is detrimental
to pelvic control (p = 0·04)

Amneus et al.14 129 I-IVA WPRT 50·4 Gy plus
ICBT 3,000 cGy

Platinum-based regimen 37–207 OTT within 63 days associated
with improved DFS and OS

Abbreviations: WPRT, whole pelvic radiotherapy; HDR, high-dose rate; ICBT, intracavitary brachytherapy; LDR, low-dose rate; DFS, disease-free
survival; OS, overall survival.
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Chemotherapy
Concurrent CRTwithweekly cisplatin at a dose of
40mg/m2 or carboplatin at a dose of the area under
curve 2 to a maximum of six cycles was given
during the WPRT. The maximum doses of
chemotherapy per each cycle were 70mg for
cisplatin or 200mg for carboplatin. In administering
weekly cisplatin, treatment was administered when
creatinine clearance was during 30–40mL/minute.
When the creatinine clearance was <30ng/mL,
concurrent chemotherapy was stopped.

Follow-up
During treatment, patients received weekly
appointments to visit the radiation oncologist
for chemotherapy and status evaluation. After
treatment finished, the patients were seen once
a month for the first 3 months, then every
3 months until 2 years after treatment and then
every 6 months until 5 years after treatment. The
World Health Organization (WHO) response
criteria were used to evaluate treatment
response.17 Acute and late complications were
measured according to the Radiation Therapy
Oncology Group/European Organization of
Research and Treatment of Cancer.18

Statistical analysis
OTT of all patients were recorded from the 1st
day of WPRT to the last day of HDR-ICBT.
Statistical analysis was carried out using the Sta-
tistical Package for Social Sciences (SPSS) soft-
ware version 17.0 for Windows. Descriptive
statistics were used for patient characteristics and
OTT. The Kaplan–Meier method was used to
analyse PC, distant metastasis-free survival
(DMFS), disease-free survival (DFS) and OS rates
relating to OTT. A p-value of ≤0·05 was con-
sidered statistically significant.

RESULTS

The analysis included 122 cervical cancer patients
who underwent and completed CRT, of which
83 were stage IIB and 39 stage IIIB. The median
tumour size was 4 cm; 26 patients (21·3%) had an
enlarged pelvic node. All patients received a
weekly platinum-based regimen and 84 patients
(68·9%) received weekly cisplatin. OTT of all

patients ranged from 44 to 88 days. The mean
and median values were 55·6 and 53 days,
respectively. The mean follow-up time was
36·4 months (range 3·6–79·9). The patient
characteristics are shown in Table 2.

Treatment results and toxicities
The 3-year PC, DMFS, DFS and OS rates were
90·2, 80·3, 77·9 and 77%, respectively.

For acute complications, no patients developed
grade 3 or 4 genitourinary or dermatologic
toxicity. Percentage of acute and late toxicities
arising in all patients was documented in Table 3.
Only one patient developed grade 4 acute
gastrointestinal (GI) toxicity. For late complica-
tions, no patients developed grade 3 or 4
dermatologic toxicity. Two patients developed
grade 3 GI toxicities and one patient with grade 4.

OTT analysis
The two data-derived cut points of OTT were
used in our analysis according to mean (55·8 days)
and median (53 days) values. In mean-value cut
point, no statistical significance of PC, DMFS, DFS
and OS rates was observed. The analysis showed
the same results in <54 versus ≥54 days. Table 4,
Figures 1 and 2 showed the results of these analyses.

We further evaluated the results in the groups
of OTT< 49 days (shortest group) versus
OTT≥ 62 days (longest group). The PC, DMFS,
DFS and overall survival were not statistically
significant. This data were presented in Table 5
and Figure 3.

Table 2. Patient characteristics and treatment factors (n = 122)

Characteristics Details

Age (years)
Mean (interquartiles) 52·6 (47–58)

Stage by FIGO
IIB 83 (68%)
IIIB 39 (32%)

Concurrent chemotherapy
Weekly cisplatin 84 (68·9%)
Weekly carboplatin 36 (29·5%)

Tumour size (cm) (mean± SD) 4·3± 1·41
EQD2 total (Gy10) (Mean± SD) 84·2± 0·34

Abbreviations: EQD2, equivalent dose of 2Gy; FIGO, International
Federation of Gynaecology and Obstetrics.
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DISCUSSION

The OTT of 122 cervical cancer patients,
receiving external beam and HDR ICBT, was
retrospectively evaluated. Several studies found
there to be a negative impact on OS rates when

OTT is increased in CRT for locally advanced
cervical cancer.11–14 Details of these studies are
presented in Table 1.

In our study, the influence of increasing OTT
demonstrated no negative impact on PC, DMFS,

Table 3. Percentage of acute and late toxicities arising in all patients

Toxicities Gr 0 [n (%)] Gr 1 [n (%)] Gr 2 [n (%)] Gr 3 [n (%)] Gr 4 [n (%)]

Acute skin 63 (51·6) 42 (34·4) 17 (13·9) – –
Acute GI 28 (23) 43 (35·2) 50 (41·1) – 1 (0·8)
Acute GU 67 (54·8) 43 (35·2) 12 (9·8) – –
Late skin 114 (93·4) 8 (6·6) – – –
Late subcutaneous tissue 75 (61·5) 34 (27·9) 13 (10·7) – –
Late GI 88 (72·1) 19 (15·6) 12 (9·8) 2 (1·6) 1 (0·8)
Late GU 96 (78·7) 13 (10·7) 12 (9·8) – 1 (0·8)

Abbreviations: Gr, grade; GI, gastrointestinal; GU, genitourinary.

Table 4. The 3-year pelvic control, distant-metastasis free survival, disease-free survival and overall survival rates for the evaluations of the mean and
median values

Parameters OTT< 56 days (n = 74) (%) OTT≥56 days (n = 48) (%) p-Value

Pelvic control rate 90·5 89·6 0·91
Distant metastasis-free survival rate 81·1 79·2 0·72
Disease-free survival rate 78·4 77·1 0·98
Overall survival rate 75·7 79·2 0·7

Parameters OTT< 54 days (n = 64) (%) OTT≥ 54 days (n = 58) (%) p-Value
Pelvic control rate 90·6 89·7 0·92
Distant metastasis-free survival rate 82·8 77·6 0·8
Disease-free survival rate 79·7 75·9 0·72
Overall survival rate 75 79·3 0·55

Abbreviation: OTT, overall treatment time.

Figure 1. Kaplan–Meier curves showed disease-free survival and overall rate for the two groups according to the mean value of overall
treatment time.
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DFS and OS when patients follow-up data was
analysed from data-derived cut-points by mean
(55·8 days) and median (53 days) values. Our
results were in agreement with the study by

Pathy et al. in that there was no difference
between the two groups of group I (median
OTT= 61 days) and group II (median OTT= 49
days) while other studies demonstrated a negative

Figure 2. Kaplan–Meier curves demonstrated disease-free survival and overall rate for the two groups according to the median value
of overall treatment time.

Table 5. The 3-year pelvic control, distant-metastasis free survival, disease-free survival and overall survival rates
in the group of overall treatment time (OTT)< 49 versus OTT≥ 62 days

Parameters
OTT< 49 days
(n = 22) (%)

OTT≥ 62 days
(n = 24) (%) p-Value

Pelvic control rate 90·9 87·5 0·8
Distant metastatic-free survival rate 90·9 75·0 0·28
Disease-free survival rate 86·4 75 0·35
Overall survival rate 81·8 66·7 0·33

Figure 3. Kaplan–Meier curves showed demonstrated disease-free survival and overall rate for the two groups according to the overall
treatment time (OTT)< 49 versus OTT≥ 62 days.
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impact on patient outcomes due to an increase in
the OTT (Table 1). Our study further explored to
the subgroups of OTT< 49 versus OTT≥ 62
days and found no statistical significance. How-
ever, the group of OTT≥ 62 days had lower
percentages of all survival parameters than the
group of OTT< 49 days. Therefore, the OTT for
the whole treatment process for locally advanced
cervical cancer in CRT setting should be kept as
short as possible.

However, our study has some limitations. Our
sample included only 122 patients. To reduce the
prejudicing variables that might affect treatment,
all patients in this study were biopsy-confirmed
squamous cell carcinoma histology, had the same
radio-therapeutic schedule, and concurrent
chemotherapy with platinum-based regimen.
With these criteria, our study showed no statis-
tical difference in local PC, DMFS, DFS and OS
rates of lengthen OTT in the cut points of 55·8
(mean) and 53 (median) days. This is supported
by a recent study by Hong et al. that analysed the
national database of cervical cancer and reported
that, in the CRT setting, OTT influenced the
overall survival when it is longer than 63 days in
propensity-matched validation cohort of cross-
validation cut point (p = 0·006). Hong et al.
concluded that data-derived cut point distributed
around 64 days and a current 55 day recom-
mendation might be appropriately conservative
estimation.19 Our data supported the concept
that the OTT of CRT for locally advanced
cervical cancer could be kept to be <63 days.
Consequently, the OTT< 63 days should be
acceptable in our routine practice and further
research should be conducted to evaluate the
correlation of OTT to other factors, such as
toxicities, quality of life and so on.

In conclusion, treatment outcomes of CRT
for locally advanced cervical cancer were not
influenced by the data-derived cut points of 55·8
and 53 days in our study. However, the treat-
ment schedule should be kept as short as possible
in routine practice.
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