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Introduction

Cervical cancer has the fourth greatest global burden 
of cancer among women for both incidence and mortality 
[1]. Approximately 6.5%  of women developed cervical 
cancer before the age of 75 [2]. While developed countries 
have seen a decline in the incidence and mortality of 
cervical cancer due to extensive perevention and screening 
programs, cervical cancer still had a high incidence and 
mortality rate in developing countries [3] .

Corstone of Treatment for early-stage cervical cancer 
is surgery, although radiotherapy and brachytherapy are 
key component of treatment for locally advanced patients.
in 1999 concomitant chemoradiation (platinum-based 
chemotherapy concurrent with external beam radiation 
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therapy ) followed by brachytherapy (BT) was established 
as standard of treatment in most patients with locally 
advanced cervical cancer [4,5].

Reduced overall treatment time (OTT)  has been 
recognized as a fvarable prognostic factor for these 
patients. The optimal OTT is 7-8 weeks, and increasing 
the time further is associated with a higher risk of 
failure and reduced treatment efficacy [6-8]. Other 
factors affecting prognosis include the volume of high 
risk clinical target volume (CTV) and dose escalation 
of high and intermediate CTV. In this study, we aimed 
to examine the efficiency and safety of reducing OTT 
through reducing duration of the brachytherapy to one 
week (intervention arm) versus three weeks (control 
arm) in locally advanced¬ cervical cancer patients who 
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recieve definitive chemoradiation (EBRT plus BT plus 
concomittant chemotherapy).

Materials and Methods

This study was a non-randomized open-label phase 
II clinical trial, conducted on 49 patients with locally 
advanced cervical cancer (26 in intervention group 
and 23 in control group) who underwent external beam 
radiotherapy( EBRT ) concomitant with  Cisplatin, 
followed by high dose rate (HDR) brachytherap during 
2018 to 2019. In the intervention group, all brachytherapy 
sessions were performed within 1 week, while in the 
control group, it was administrated in 3 consecutive weeks. 
The participants were followed for response and treatment 
related toxicity over a minimum and median followup 
period of 6 and 10 months, respectively.

Patient selection
We enrolled patients with histologically confirmed 

squamous cell carcinoma (SCC) or adenocarcinoma of 
cervix in stage 1B-4A Based on International Federation 
of Gynecology and Obstetrics system (FIGO) 2018. All 
of the patients had received EBRT 45-50 Gy to the pelvic 
concurrent with chemotherapy (Cisplatin 35 mg/ m2  
Weekly) then  referred to Yas radiation oncology center 
to receive BT. Exclusions were made for patients with a 
Karnofsky Performance Status Scale (KPS) below 70, 
histologies other than SCC and Adenocarcinoma, recurrent 
or metastasis at peresentation cases, and patients who had 
perviously received alternative treatments such as surgery. 

Patients allocation to treatment groups
Although our study was non randomized, we 

endeavored to balance the distribution of patients in terms 
of age and stage across both groups(Table 1).

EBRT protocol
All patients underwent planning Computed 

Tomography (CT). The CTV encompassed the common, 
external, and internal iliac lymph nodes, as well as the 
presacral lymph nodes. EBRT was delivered using a linear 
accelerator with 6-18 MV photon energy and a four-field 
(anteroposterior, posteroanterior, and two lateral) three 
dimentional conformal radiotherapy (3DCRT) technique. 
Total dose of EBRT was 45-50 Gy administered in 25 
fractions (1.8-2 Gy daily) over 5 weeks. They also received 
Weekly Cisplatin (35 mg/ m2 ) for five weeks concurrent 
with EBRT. 

BT protocol
After the completion of EBRT, patients were 

allocated  to either the intervention or control groups for 
brachytherapy. Brachytherapy was adminstered using 
Cobalt-60 in a Hihg Dose Rate (HDR) Brachytherapy 
machine - Eckert & Ziegler BEBIG. A total BT dose of 21 
Gy, whith  a dose per fraction of  7 Gy was administered 
during one week (Intervention Group) or three weeks 
(control group). 

We used MRI with Intravenous contrast  both before 
and after EBRT to evaluate the response to external 

Chemoradiation and to choose the appropriate BT 
applicators (tandem ovoid or tandem cylinder needles). 

Following insertion and fixation of applicators in the 
operating room with spinal anesthesia, patients underwent 
planning CT Scan with 1 mm thickness slices. The images 
were then transferred to the SagiPlan® treatment planning 
software. MRI was employed to contour the HR-CTV , 
IR-CTV, and organs at risk such as Rectum, Sigmoid, and 
Bladder according to GEC-ESTRO recommendations 
[9]. HR-CTV was included residual gross tumor volume 
(GTV) plus whole cervix, and HR-CTV along with initial 
GTV were formed IR-CTV.

We calculated the total received dose to HR-CTV and 
IR-CTV, EQD2:85-90 and EQD2:60-70Gy. Also, the dose 
constrain for bladder was D2cc less than EQD2:80 Gy 
and for rectum and sigmoid D2cc less tan EQD2:70Gy.

Toxicity and  Response evaluation protocol
We conducted regular patients visit after each session 

of BT and at the first, third and sixth month post-treatment. 
The patients were assessed objectively and subjectively 
for acute toxicities such as: Vaginal hemorrhage, proctitis, 
and cystitis according to Common Terminology Criteria 
for Adverse Events version 5 (CTCAE v5). Furthermore, 
we performed additional MRI three months after treatment 
for response evaluation based on the Response evaluation 
criteria in solid tumors (RECIST) [10]. Any suspicious 
residue identified in the imaging was  further evaluated 
by needle biopsy.

Statistical analysis
We utilized mean and standard deviation (SD) to 

report continuous variables when comparing groups. We 
also used a percentage and 95% confidence interval for 
the dichotomous variable. The mean comparison between 
intervention and control groups was conducted using an 
independent T-test, while the distribution of categorical 
variables across the groups were assessed using Chi-
square. All statistical analyses were performed using Stata 
(Ver 14.1, College Station, Texas, USA).

Results

49 patients were enrolled in this study, and non-
randomly placed into two groups, control ( 23 patients) 
and intervention ( 26 patients).

The mean age of all participants was 55.6 (±9.8) 
years. More than one third  of the tumors were stage 
IIB (36.7%), according to FIGO 2018 followed by stage 
IIIC1 (32.6%) and stage IB3 (10.2%). There was not 
significant difference between the age disturbiution and 
the stage of the disease between the two groups (Table 1). 
The treatment course was completed for all participants 
consistent with planned schedule and Over 95.0% of the 
patients in both intervention and control groups acheived 
complete clinical response and no statistical difference 
was observed between the groups (Table 1). Table 1 
shows Pathological and Radiological Characteristics of 
patients. No patient was lost during follow-up time. Table 
2 shows Treatment dose characteristics in Control and 
intervention Group.
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Variable Control Intervention Overall P-value
Age, Mean (SD) 56.1 (±10.2) 55.2 (±9.7) 55.6 (±9.8) 0.7
Brachytherapy time, Mean (SD) 5.9 (±1.2) 21.5(±3.7) 13.26 (±26.4) 0.01
Median Follow up Months (IQR) 11.96 (±7.73) 14.13(±5.6) 13.83 (±5.4) 0.7
Stage, n (%)
     1b2 1 (4.3%) 0 (0) 1 (2%)
     1b3 1 (4.3%) 4 (15.3%) 5 (10.2%)
     2a 0 (0) 1 (3.8%) 1 (2%)
     2b 8 (34.7%) 10 (38.4%) 18 (36.7%)
     3a 2 (8.6%) 1 (3.8%) 3 (6.1%)
     3b 1 (4.3%) 1 (3.8%) 2 (4%)
     3c1 9 (39.1%) 7 (26.9%) 16 (32.6%)
     4a 1 (4.3%) 2 (7.6%) 3 (6.1%) 0.5
Pathological diagnosis, n(%) 
ADC, n (%) 3 (13.0%) 2 (7.6%) 5 (10.2%)
     Poor differentiated SCC, n (%) 3 (13.0%) 5 (19.2%) 8 (16.3%)
     Well differentiated SCC, n (%) 17 (73.9%) 19 (73.4%) 36 (73.4%) 0.7
Treatment response 
     Partial response 1 (4.35%) 1 (3.8%) 2 (4.2%)
     Complete response 22 (95.6%) 25 (96.1%) 47 (95.7%) 0.9
Total 23 (100) 26 (100) 49 (100)

Table 1. Study Participants Pathological and Radiological Characteristicsm (add statical analysis)

Variable Control Intervention P-value
External dose(Gy), mean(SD) 49.9 (0.8) 50.2 (2.6) 0.286
Total dose (Gy) to HRCTV*, Mean (SD) 89.8 (3.5) 90.2 (2.3) 0.212
High Risk volume**,Mean (SD) 24.8 (8.8) 26.0 (9.1) 0.329
Total dose (Gy) to IRCTV***, Mean (SD) 68.9 (4.7) 69.3 (3.8) 0.514
Intermediate Risk volume**, Mean (SD) 67.5 (18.1) 68.1 (19.2) 0.459
Total dose (Gy) to Bladder 1cc, Mean (SD) 85.9 (11.7) 83.4 (10.0) 0.22
Total dose (Gy) to Rectum 1cc, Mean (SD) 76.3 (7.9) 75.6 (6.4) 0.374
Total dose (Gy) to Rectum 2 cc, Mean (SD) 66.9 (5.9) 64.9 (3.7) 0.079
Total dose (Gy) to Sigmoid 1 cc, Mean (SD) 74.3 (9.5) 77.0 (10.1) 0.179
Total dose (Gy) to Sigmoid 2 cc, Mean (SD) 63.7 (6.3) 65.8 (5.0) 0.099

Intervention Control Pvalue
Before brachytherapy 11 (42.31%) 8 (34.78%) 0.59
3 days after brachytherapy 14 (53.85%) 13 (56.52%) 0.851
30 day after brachytherapy 6 (23.08%) 12 (52.17%) 0.035
90 day after brachytherapy 3 (11.54%) 7 (30.43%) 0.101
180 day after brachytherapy 2 (9.52%) 4 (26.67%) 0.174

Table 3. Frequency of Grade I and II Proactitis after Brachytherapy 

*, High Risk Clinical Target Volume; **, Volume by Mililiter (ml); ***, Intermediate Risk Target Volume 

Table 2. Treatment Dose Characteristics in Control and Intervention Group

The evaluated toxicities (proctitis, cystitis, vaginal 
hemorrhage, and hematuria) in all time checkpoints 
(3, 30. 90, and 180 days after treatment) showed no 
significant differences between two groups (Tables 3-6). 
It was only the proctitis 30 days after treatment being 
significantly higher in control group (Table 3). And also 
proctitis followed by cyctitis were the most prevalent side 

effect which occurred during the study in both groups 
(Tables 3, 4).

Most of the vaginal hemorrhages occured in first 3 
days after treatment mainly due to the trauma in inserting 
the applicators (Table 5).

All vaginal hemorrhage reported after 30 days from 
the end of treatment were post coital and they were not 
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Intervention Control P value
Before brachytherapy 9 (34.62%) 7 (30.43%) 0.755
3 days after brachytherapy 12 (46.15%) 11 (47.83%) 0.907
30 day after brachytherapy 5 (19.23%) 5 (21.74%) 0.828
90 day after brachytherapy 2 (7.69%) 1 (4.35%) 0.626
180 day after brachytherapy 2 (9.52%) 0 (0.0%) 0.219

Table 4. Frequency of Grade I and II Cystitis after Brachytherapy 

Intervention Control P value
Before brachytherapy 0 0 1
3 days after brachytherapy 11 (42.31%) 6 (26.09%) 0.234
30 day after brachytherapy 0 (0.0%) 2 (8.70%) 0.125
90 day after brachytherapy 0 (0.0%) 2 (8.70%) 0.125
180 day after brachytherapy 3 (14.29%) 1 (6.67%) 0.473

Table 5. Frequency of Grade I and II Vaginal Hemorrhage after Brachytherapy

Intervention Control P value
Before brachytherapy 0 (0.0%) 1 (4.35%) 0.283
3 days after brachytherapy 2 (7.69%) 1 (4.35%) 0.626
30 day after brachytherapy 0 (0.0%) 0 (0.0%) 1
90 day after brachytherapy 0 (0.0%) 0 (0.0%) 1
180 day after brachytherapy 1 (4.76%) 0 (0.00%) 0.391

Table 6. Frequency of Grade I and II Hematuria after Brachytherapy 

related to recurrence or residue. In addition no fistula, 
ureteral stricture or vaginal stenosis was detected during 
follow up time. All reported side-effects in both groups 
were mild  or moderate and no grade 3 or grade 4 toxicity 
was detected .

Discussion

Impact of overall treatment time on local control 
and cancer specific survival  has been demonstrated  
in a number of  retrospective studies [7,11-13]. Time 
tresholds such as 50 days, 55 days, and 7-8 weeks have 
been suggested in these studies. Accelerated repopulation 
of surviving tumor clonogens during the course of RT has 
been hypothesized to contribute to the poorer outcomes 
found in the setting of extended treatment duration [14]. 
Although most of these studies conducted in the era 
before concomitant chemotherapy. After establishing the 
survival benefit due to adding chemotherapy to radiation, 
concurrent chemoradiation has been considered as the 
standard treatment for locally advanced cervical cancer 
patients [15,16]. Also it is noteworthy to mention that 
most studies which treated patients with chemoradiathion 
reported detrimental effect of prolonged OTT on pelvic 
control too[17-19]. Although it was argued that the 
observed decrease in local control might be biased due 
to the hypothesis that more extensive tumors technically 
require prolongation of the course of irradiation; thus 
decreased tumor control and survival in these patients 
may not necessarily be the result of time/dose factor. But 

a study conducted in 372 patients proved that the effect of 
OTT was present regardless of tumor size [11].

Considering the importance of the OTT in the 
mentioned studies, efforts were made to shorten the 
treatment time. For example in a study conducted by 
Alam et al 82 patients randomly assign to two groups. 
The study group received EBRT 50 Gy/25 fractions with 
interdigitated HDR BT 8 Gy/fraction weekly a total of three 
fractions and patients in the control group received EBRT 
50 Gy/25 fractions with sequential HDR intracavitary BT 
8 Gy/fraction weekly a total of three fractions. Median 
follow‑up duration was 10 months. Treatment interruption 
due to treatment‑related toxicity was slightly higher in the 
study group than the control group, but it was statistically 
insignificant. Interdigitated HDR BT has equivalent 
response and toxicities as sequential HDR BT with the 
advantage of significant reduction in OTT [20]. Our 
study  had similar or even better acute and three months 
post treatment toxicity compared to the Alam et al.’s. In 
another study by Kumara et al. OTT have decreased by 
merging the BT with EBRT, in this report Fifty patients of 
carcinoma cervix (FIGO-I B/III B) were randomly divided 
into two groups: the study group treated with concomitant 
EBRT and HDR-ICBT (EBRT = 50–50.4 Gy/25–28 Fr, 
HDR 7 Gy in 3 Fr during the 3rd, 4th, and 5th weeks), and 
the control group treated with EBRT followed by HDR-
ICBT and weekly cisplatin [21]. In comparing our finding 
with this study the bladder and rectal complications was 
lower in our study. This might be due to using  MRI and 
3D planning and, consequently, more precise contouring 
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