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Objective:  We  designed  a retrospective  cohort  of  women  with  cervix  cancer  treated  by radiation  ther-
apy  with  an  extended  follow-up  to evaluate  if  the  incorporation  of modern  radiation  techniques  was  a
prognostic  factor.
Material and  methods:  We  studied  a  cohort  of patients  with  cervix  cancer  FIGO  stage  I-IVa  treated  in
the  last  fifteen  years.  Patients  were  treated  with  radiotherapy  alone  (RT)  or chemoradiation  alone  (CRT)
using conventional  radiotherapy  (2DRT),  conformational  radiotherapy  (3DRT),  or  intensity-modulated
radiotherapy  (IMRT)  followed  by  high  dose  rate  brachytherapy.  Univariate  and  multivariate  analysis  was
conducted  to  identify  significant  prognostic  factors  (p <  0.05).
Results: 228  patients  with  cervix  cancer  were  included.  The  treatment  groups  were  CRT  (64.8%),  and  RT
(34.2%),  with  31.6%  submitted  to 2DRT  and  68.4%  to IMRT/3DRT.  The  median  follow-up  was  6.3  years,
the  OS  in  5  years  according  to  the treatment  groups  was  48%  for  CRT,  and  27.8%  for  RT (p  <  0.001).  The
early-stage  I-IIa  (p =  0.001),  CRT,  and  IMRT/3DRT  were  significant  factors  for better  overall  survival  (OS)
in the  multivariate  analysis.  For  the cancer-specific  survival  (CSS),  chemoradiation,  age  <60  years,  and
IMRT/3DRT  were  significant.  Treatment  with  IMRT/3DRT  was  the only  prognostic  factor  associated  with
event-free  survival  (EFS).

Conclusion:  In  a long-term  follow-up,  chemoradiation,  early-clinical  stage,  and  age  <60  years  were  sig-
nificant  factors  associated  with  better  OS and  CSS  at 5 and  8 years.  The  incorporation  of  new  radiation
techniques,  such  as  IMRT/3DRT,  over  time  has  a significant  impact  on all endpoints  (EFS,  OS,  and  CSS)
of  this  cohort.  These  outcomes  are  useful  to  decide  about  the  radiation  technique  to achieve  satisfactory
oncological  results  outside  a clinical  trial.

©  2020  Greater  Poland  Cancer  Centre.  Published  by Elsevier  B.V. All  rights  reserved.
. Introduction

In the world, cervix cancer is third most common cancer and
he fourth cancer-related cause of death in women.1 In developing
ountries, it represents the third cause of cancer death, with the

ajority of cases diagnostic at locally advanced disease.2

The treatment of cervix cancer is guided by the clinical stage,
ge, the patient’s clinical condition, and economic resources
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available.3 In general, gynecology surgery is indicated as an
upfront treatment for early staging disease (Ib1-IIa). After surgery,
patients with adverse prognostic factors (positive margins, pelvic
lymph node involvement, and compromised parametrial) need
of adjuvant treatment.4 Elderly patients or patients with a high
surgical risk are better treated by radiation combined or not
with chemotherapy. In the literature, the role of chemoradia-
tion is well documented and established for patients with locally
advanced disease.5 Numerous randomized clinical trials and sev-

eral meta-analyses have confirmed the significant benefit of the
combined treatment for survival, disease-free survival, and cancer-
specific survival.5–8 Concerning the prognostic factors, staging,
tumor volume, tumor regression after external beam radiation,

erved.

https://doi.org/10.1016/j.rpor.2020.06.001
http://www.sciencedirect.com/science/journal/15071367
http://www.elsevier.com/locate/rpor
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rpor.2020.06.001&domain=pdf
mailto:gusviani@gmail.com
https://doi.org/10.1016/j.rpor.2020.06.001


cology

o
h
l

w
O
c
w
c
d
d
b
d
s
m
r
3
i
A
t
o
d
s
l
d
t
t
t

2

o
t
c
t
a
d
i
c
C
s
l
c

2
a
e
i
c
s
t
o
e
d
w
a

t
o
D
e
m
e
w

G.A. Viani et al. / Reports of Practical On

verall treatment time, hemoglobin level, patients age, and other
as been identified as significant factors related to overall survival,

ocal control, and cancer-specific survival.3,9–11

Our institution is a tertiary hospital from a developing country
ith a high volume and a long history of treating cervix cancer.
ver the years, we have followed the treatment guidelines indi-
ating chemoradiation for locally advanced disease for patients
ith a good clinical condition to receive it, and according to the

linical judgment of the medical attendant, chemoradiation was
elivered for the initial disease. After 2010, we  have entirely aban-
oned the conventional radiotherapy (2DRT), and all patients have
een treated by conformal radiotherapy (3DRT) or IMRT technique
uring the external beam treatment. There is compelling evidence
howing that the four box field technique guided by bone land-
arks provides suboptimal lymph node coverage and increases the

isk of excessive normal tissue irradiation when compared with
DRT.12–16 Most recently, some studies have shown that IMRT

s capable of significantly reducing the acute and late effects.17

lthough several studies are demonstrating that the incorpora-
ion of technology produces significant benefits for the reduction
f collateral effects, better tumor coverage, better precision to
eliver radiation treatment to the tumor target,17–19 currently,
carce evidence shows an improvement of survival with techno-
ogical incorporation to treat cervix cancer patients. Therefore, we
esigned a large cohort of cervix cancer patients treated by radio-
herapy with a long term follow up to assess prognostic factors and
o evaluate if 3DRT or IMRT results in better oncological outcomes
han 2DRT.

. Material and methods

This cohort study was designed to evaluate the overall survival
f patients with cervical cancer treated in a single tertiary cen-
er from a developing country. To gather a large sample of cervix
ancer patients with adequate follow-up time, we  include patients
reated in our institution over the last fifteen years. To guarantee
n adequate follow-up time, we cross-check our database with the
atabase from the regional cancer registry database. Our institution

s linked to the State Department of Health, which receives can-
er data from hospitals in our state through regional centers called
ancer Hospital Registries. It configures a cohort of secondary data,
ince the individuals diagnosed and treated at the hospital are fol-
owed up annually for the rest of their lives, after identifying and
ollecting information in the medical records.

The information was  filtered, limiting the treatment period from
000 to 2015, and cervix cancer cases that refer to ICDs c 53.0;
ccording to the 10th International Statistical Classification of Dis-
ases and Related Health Problems (ICD-10). In the first step, we
ncluded all patients with histological diagnosis of cancer of the
ervix with a clinical or pathological staging I-IVa treated with
urgery followed by adjuvant treatment or treated with radio-
herapy or chemoradiation alone. In the second step, we  selected
nly patients who received radiotherapy alone or chemoradiation,
xcluding patients treated with adjuvant radiotherapy or chemora-
iation. Between 2000–2015, 1998, and 2009 FIGO staging systems
ere used to stage patients into FIGO I-IVa. All patients were staged

ccording to FIGO guidelines.
Regarding the radiotherapy schedule, only conventional frac-

ionation was included. Only cases treated by radiotherapy alone
r combined with chemotherapy in the intact cervix were included.
uring the long period, different radiation techniques were

mployed; therefore, conventional, conformational, and intensity-
odulated radiotherapy (IMRT) techniques were included. We

xcluded patients with metastatic disease (FIGO stage IVb), or
ith positive paraaortic lymph node, patients treated with induc-
 and Radiotherapy 25 (2020) 678–683 679

tion chemotherapy, or chemotherapy without cisplatin or patients
treated with hypofractionation or palliative radiotherapy, or adju-
vant radiotherapy.

The analyses performed were based on the information con-
tained in the database, such as age, sex, morphology of the disease,
topography, clinical-stage, treatments performed, follow-up time,
and death.

The chemotherapy schedule consisted of weekly cisplatin with
40 mg/m2 for six cycles beginning at day 1 of radiotherapy. In gen-
eral, patients with staged as an initial disease (I-IIa) were treated by
RT, and when the tumor was >4 cm,  and the patient had a good clini-
cal condition, the chemoradiation was  indicated. Patients classified
as an advanced disease (Ib-IVa) were treated by chemoradiation;
however, elderly patients or patients in poor clinical condition were
treated by RT exclusively.

The protocols for the radiotherapy treatment of uterine cer-
vical cancer at our institution varied during the period of the
study. In general, 2DRT was  performed between 2000–2010, and
3DRT and IMRT from 2010 to 2015. 2DRT was planned by flu-
oroscopy; during the treatment simulation in all patients, the
whole pelvis was included. The 3DRT and IMRT plan was designed
using computerized tomography and delivered using a 6 or 10-
MV  X-ray beam linear accelerator (Primus or Oncor, Siemens,
Germany). The 3DRT and IMRT followed the RTOG guidelines to
draw the GTV and CTV. The PTV margins ranged 1–1.5 cm from
the CTV. Patients with early-stage (I–IIa) tumors received 44–50 Gy
in 22–25 fractions, and patients with advanced-stage (IIb-IVa)
received 44–54 Gy in 22–27 fractions. Patients with parametrial
involvement or pelvic lymphadenopathy were given external beam
radiation boosts ranging from 9 to 14 Gy depending on the tumor
size and location.

After completion of external beam irradiation, high dose rate
intracavitary brachytherapy (HDR- ICBT) was delivered using
an Ir-192 brachytherapy unit 1–2 times per week employing a
Fletcher-Suit intracavitary applicator. The brachytherapy proce-
dure and dose prescription followed the American Brachytherapy
Society (ABS) recommendations. The brachytherapy dose was
30 Gy in 4 fractions for IIb-IIIb and IVa, 24−28 Gy in 4 fractions
depending on the tumor size (≥4 cm or <4 cm). The brachytherapy
dose was prescribed in point A and point B, with rectal and bladder
doses evaluated according to the ICRU 38 report.20 During each ses-
sion, meticulous gauze packing of the vagina was performed when
necessary so that the bladder and rectal doses were less than 75%
of the point-A dose.

2.1. Statistical analysis

The survival curves were created using the R Commander and
Survival packages of the software R, which consists of a free pro-
gramming environment for statistical and graphical computation.
The survival analysis was counted from the end of radiother-
apy treatment until death or the last information. The survival
analysis was performed by the Kaplan–Meier estimator method.
Event-free survival was considered as any event related to the
disease, i.e., death from any cause and disease recurrence. The
log-rank test was  used to estimate the proportional survival rates
between the treatment groups or variables. The recognized prog-
nostic factors such as age (<60 or ≥60 years), histology type
(CEC vs. adenocarcinoma vs. other), clinical-stage (stage I-IIa or
stage IIb-IVa), upfront treatment (RT, CRT), the treatment tech-
nique (2DRT, 3DRT/IMRT) and year of treatment (2000–20004,

2005–2010, 2010–2015). Significant variables detected in the uni-
variate analysis were selected to multivariate analysis with Cox
regression. A p-value <0.05 and CI95% was  considered statistically
significant.
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Table 1
Characteristics of women  included in this cohort.

Variables Mean/percentage (%)

Mean age (years) 58.3 ± 15.7
Follow-up (years) 6.3 ± 2.4
Histology N (%)
Adenocarcinoma 18.9
SSC 75.0
Others 6.1
Stage N (%)
IA1 0.4
IA2 0.5
IIA  11.8
IIB  27.2
IIIA 5.7
IIIB 44.3
IVA 10.1
Treatment N (%)
RT 34.2
CTRT 65.8
Period N (%)
2000–2004 13.2
2005–2009 18.4
>2010 68.4
Radiotherapy technique N (%)
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2DRT 31.6
3DRT/IMRT 68.4

. Results

Between 2000–2015 a total of 426 patients were submitted to
adiotherapy with a follow-up of more than 1 year due to cervix
ancer. After applying the criterion of inclusion, 228 patients with
ntact cervix and diagnosed with uterine cervical cancer were
elected to be included in the present cohort. In the entire period,
he most common treatment employed was CRT (65.8%), followed
y RT (34.2%). The mean age was 58.3 years, with the locally
dvanced stage being the most frequent (87.3%), and squamous cell
arcinoma (SCC), the most common histology (75%), as described
n Table 1. In the entire cohort, the median follow-up was  of 6.3
ears (1–18 years). In the RT group with 78 patients, the OS at 5
nd 8 years was 27.8% and 18.5%, respectively, figure-1a. For the
RT group, the OS was 39 % at 5 - years and 27.9 % at 8-years. The
SS rate was 81.2% and 68.4% at 5 years, and 61.4% and 40.8% at 8
ears, for the CRT and RT groups, respectively, figure-1b. In the uni-
ariate analysis for OS (Table 2), histological subtype and age did
ot present statistical significance, respectively. While early-stage
p = 0.001), age <60 years (p = 0.001), chemoradiation (p = 0.001)
nd IMRT/3DRT technique (p < 0.001) had better survival. For CSS,
he univariate analysis showed that age <60 years, IMRT/3DRT, and
RT had a better outcome (Table 2). For EFS, IMRT/3DRT was  the
nly factor associated with better EFS. In the multivariate analysis
or OS, the clinical-stage, RT technique, and combined treatment
ere prognostic factors (Table 3). For CSS, the multivariate analy-

is showed that age, RT technique, and combined treatment had a
etter outcome (Table 4).

. Discussion

Radiotherapy has advanced greatly over the last decades, leav-
ng behind the conventional radiotherapy (2DRT) passing through
onformational radiotherapy (3DRT) until the development of the
MRT.21 The 2DRT is a traditional technique of radiation to treat
ervix cancer, which involves a four-field plan with customized
locks to shield the organs at risk, and with the bone, landmarks

o guide the boundaries of the treatment fields.13 The 3DRT is an
dvancement of 2DRT, using the computerized tomography images
o plan instead of bone marks from x-ray, giving more accuracy to
eliver the radiation to the tumor and lymphatic drainages.22 IMRT
 and Radiotherapy 25 (2020) 678–683

is an evolution from 3DRT, which allows a more conformal shaping
of radiotherapy dose to a specified target, intending to reduce high-
dose exposure to surrounding organs at risk, including the small
bowel, sigmoid bowel, bladder, rectum, femoral heads, and pelvic
bone marrow.18 Recently, retrospective and prospective studies
have suggested that IMRT in the postoperative setting for gyne-
cologic malignancies produces excellent rates of local control with
reduced rates of toxicity.17,18 Thus, IMRT is now considered stan-
dard in postoperative settings where removal of the uterus results
in the displacement of small bowel into the pelvis. However, for
definitive cervix cancer treatment, the survival benefit using 3DRT
and IMRT over 2DRT is scarce and controversial.18

In our institution, we  have testified the radiotherapy evolu-
tion in our clinical practice treating women with cervix cancer
over the years. Therefore, we designed the present study with
three objectives: 1- to evaluate prognostic factors associated with
survival. 2- to assess whether the incorporation of the modern radi-
ation techniques would be related to survival, and 3- to correctly
evaluate the relation of these factors in the univariate and mul-
tivariate analysis. Our data confirm that the advanced stage, age,
chemoradiation, and radiation technique were significant factors
for OS and CSS in the multivariate analysis for women treated by
radiation. All these factors have been constantly described as a sig-
nificant factor for survival in patients receiving radiation alone or
chemoradiation.3,5,9–11 However, the radiation technique was the
only significant factor in achieving significant statistical differences
for EFS.

An optimal lymph node coverage is crucial for the success of
the radiation treatment of cervical cancer.23 The adequate radia-
tion dose delivered to the lymphatic drainages has the capability
of sterilizing microscopic disease in the nodes.23 Moreover, pelvic
failure is associated with decreased survival. The inadequacy of the
2DRT fields for target volume coverage with underdosing in lymph
node regions is about 30–40%.23 Kim et al. noted that margins were
inadequate in up to 50% of patients.15 Russell et al. also reported
that the rate of missed therapeutic margins and the rate of incom-
plete coverage of the uterine fundus was  as high as 24% and 62.5%,
respectively.24 Even using generous margins with 4-field radiation
to the pelvis, the risk of inadequate inclusion of anatomic drainage
without a CT scan continues elevated. The incidence of inadequate
margin ranged from 39% to 50% and was  independent of the stage of
the disease, with the rectum as the most common site of inadequate
margin.22

Curiously, in our data, chemoradiation and the advanced clin-
ical stage had no significance in the EFS rate at 5 years. How to
explain this finding? The interpretation is linked to the influence of
2DRT on the treatment group (radiotherapy alone and chemora-
diation) and clinical stage (early and advanced). New radiation
techniques as 3DRT/IMRT are more precise, reducing the volume
of tumors receiving underdose of treatment when compared to
2DRT.25 As a proportion of patients with an early clinical stage
and chemoradiation in our cohort received 2DRT, these subgroups
with theoretically better EFS than advanced stage and radiother-
apy alone suffered the influence of 2DRT reducing the impact of
these variables on the EFS to show a significant difference between
them. Table 5 summarizes the proportion of patients receiving
chemotherapy and the clinical stage in both groups 2DRT and
3DRT/IMRT. In our study, 78% of 2DRT vs. 61% of 3DRT/IMRT under-
went chemoradiation. The disproportion between the groups is the
possible explanation for the non-significant effect of the combined
treatment in the univariate analysis for the EFS mainly due to local
failure (Fig. 1c).
On the other hand, 2DRT was a significant factor for a worst
EFS rate, i.e., patients treated by 2DRT developed more local or
regional failure, a clinical situation that the salvage treatment is
limited, resulting in a reduced survival which explains the bet-
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Table  2
Univariate analysis of factors related to overall survival, cancer specific survival and event free survival.

Variable Ntotal OS 5 years OS 8 years P value EFS 5 years EVS 8 years P value CSS 5 years CSS 8 years p Value

Age
<60 118 37.2% 20.9% p = 0.18 35.8% 33.8% p = 0.60 83.2% 46.8% p = 0.03
≥60  110 31.6% 13.9% 48.7% 44.6% 64.0% 28.1%
Stage
Early  29 51.0% 25.5% p = 0.03 53.8% 47.8% p = 0.26 85.2% 42.6% p = 0.53
Advanced 199 30.9% 12.9% 37.4% 35.6% 71.2% 33.7%
Histology
SSC  171 34.7% 18.5% p = 0.51 40.4% 38.3% p = 0.34 72.5% 38.7% p = 0.52
Adenocarcinoma 43 45.3% 26.8% 38.7% 34.8% 78.6% 29.5%
Period
2000–2004 30 19.7% 14.8% p < 0.01 34.2% 28.5% p < 0.01 54.3% 40.8% p = 0.05
2005–2009 42 25.4% 22.1% 37.4% 33.2% 67.5% 37.5%
>2010  156 44.6% 39.3% 42.6% 39.4% 83.5% 53%
Treatment
RT  78 27.8% 18.5% p < 0.01 41.5% 37.4% p < 0.38 61.4% 40.9% p < 0.01
CRT  150 38.0% 28.3% 40.4% 38.4% 81.2% 64.8%
RT  Technique
2D RT 72 22.9% 11.0% p < 0.01 33.9% 31.5% p = 0.03 62.5% 30.0% p = 0.02
3D  RT / IMRT 156 44.6% 33% 43.6% 41% 83.5% 52%

Table 3
Cox multivariate analysis of significant factors for overall survival.

Variables N % HR 95% CI p-Value

Age [R. <60] lower- upper
<60  118 51.8 0.358 0.104–1.059 p = 0.15
≥60  110 48.2
Stage [R. Early]
Early 29 12.7 0.570 0.312–1.042 p < 0.05
Advanced 199 87.3
Treat. [R. RT ]
RT 78 34.2 0.706 0.472–1.056 p < 0.05
CRT  150 65.8
RT Tec. [R. 3D – IMRT]
2D 72 31.5 0.546 0.341–0.875 p < 0.05
3D  – IMRT 156 68.5
Histology [R. SSC]
Adenocarcinoma 43 18.9 0.800 0.519–1.235 p = 0.314
SSC  171 75.0

R. = reference.

Table 4
Cox regression multivariate analysis of significant factors for cancer-specific survival.

Variables N % HR 95% CI p-Value

Age [R. < 60] lower- upper
<60  118 51.8 1.661 0.098–5.672 p < 0.05
≥60  110 48.2
Stage [R. Early]
Early 29 12.7 0.692 0.247–1.935 p = 0.48
Advanced 199 87.3
Treat. [R. CRT]
RT 78 34.2 0.402 0.186–0.868 p < 0.05
CRT  150 65.8
RT Tec. [R. 3D – IMRT]
2D 72 31.5 0.388 0.160–0.940 p < 0.05
3D  – IMRT 156 68.5
Histology [R. SSC]
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Adenocarcinoma 43 18.9
SSC  171 75.0
R. = Reference

er OS and CSS for IMRT/3DRT, chemoradiation, and early stage.
herefore, the correct definition of the lymph node structures to be
ncluded in the radiation treatment plan is vital for cervical cancer
atients. Recently, a systematic review with meta-analysis, includ-

ng six studies (retrospective and prospective studies) with a total

f 1008 patients, showed no significant difference comparing IMRT
s. 3DRT or 2DRT in terms of survival and disease-free survival.18

he data reported by Lin Y et al. in this meta-analysis was one of the
ain reasons for us to analyze 3DRT and IMRT in the same group.
0.965 0.412–2.260 p = 0.93

First, because the coverage with 3DRT and IMRT looking at 95%
of the isodose curve in the PTV is very close to the vast majority
of the cases.12 Second, the basic principle to point out some dif-
ference between 2DRT and 3DRT or IMRT is the same, i.e., 2DRT
has a great inadequacy to deliver dose to lymphatic drainage and

tumor, while IMRT/3DRT treat the target more adequately. Further-
more, the studies included in the meta-analysis had a small sample,
short follow-up (median three years), different design (retrospec-
tive and prospective), and heterogeneity sample in the comparison
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Fig. 1. (a, b, c) Kaplan–Meier estimation of overall survival, cancer specific-survival a

Table 5
Characteristics of the 2DRT and 3DRT/IMRT groups.

Variables 2DRT (78) 3DRT/IMRT (150) P Value

Age (mean) 58 ± 14 59 ± 15 NS
RT  alone 17 (22%) 58 (39%) 0.012
CTRT 61 (78%) 92 (61%)
Stage 0.004
Ia-IIa 17 (22%) 13 (9%)
IIb-IIIb 59 (64%) 124 (82%)
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IVa 11 (14%) 13 (9%)
Follow up months 59 ± 16 60 ± 14 NS

rms. Consequently, we choose to design a cohort study to consider
he incorporation of technology over time as a prognostic factor
ith its weight estimated by the multivariate analysis for different

ndpoints.
The present cohort has limitations inherent to the study design.

irst, the acute and late toxicities were not collected and not con-
idered in our analysis. Second, the presence of comorbidities, such
s hypertension or diabetes mellitus, could be a factor influencing
urvival. However, it is unlikely that these limitations change the
nterpretation of the findings of our study.

. Conclusion

The present cohort confirms the influence of significant prog-
ostic factors such as chemoradiation, advanced stage, and
dvanced age for survival, and cancer-specific survival in women
ith cervix cancer treated by radiation with a long follow-up. The

ncorporation of new radiation technique over time (3DRT/IMRT)
ad a strong influence over all the endpoints evaluated in our study
esulting in improvement of event-free survival, overall survival,
nd cancer-specific survival when compared to the conventional
echnique (2DRT). These outcomes can be useful and valuable
or radiation oncologists, and patients from developing countries
o choose adequate radiation techniques to produce satisfactory
ncological results, as technological resources and radiotherapy
acilities are many a time scarce in these countries.
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nd event-free-survival comparing RT group with CRT using long-rank method.

References

1. Anon. Screening for Cervical Cancer | Cancer Screening, Prevention, Control |
JAMA | JAMA Network.

2. Momenimovahed Z, Salehiniya H. Incidence, mortality and risk factors of cer-
vical cancer in the world. Biomed Res Ther. 2017;4:1795–1811.

3. Viani GA, Dos Santos FM,  Pavoni JF. Long-term survival rates and prognos-
tic factors of cervix cancer treated by different modalities. Am J Clin Oncol.
2020;43:52–57.

4. Chuang LT, Temin S, Camacho R, et al. Management and care of women with
invasive cervical cancer: American Society of Clinical Oncology Resource-
Stratified Clinical Practice guideline. JGO. 2016;2:311–340.

5. Datta NR, Stutz E, Liu M,  et al. Concurrent chemoradiotherapy vs. radiotherapy
alone in locally advanced cervix cancer: a systematic review and meta-analysis.
Gynecol Oncol. 2017;145:374–385.

6. Datta NR, Rogers S, Hutton B, et al. Network meta-analysis in locally advanced
cervical cancer: evaluation of outcomes with chemoradiation therapy or ther-
moradiation therapy versus radiation therapy alone. Int J Radiat Oncol Biol Phys.
2016;96:E324.

7. Green JA, Kirwan JM,  Tierney JF, et al. Survival and recurrence after concomitant
chemotherapy and radiotherapy for cancer of the uterine cervix: a systematic
review and meta-analysis. Lancet.  2001;358:781–786.

8. Anon. Reducing uncertainties about the effects of chemoradiotherapy for cer-
vical cancer: a systematic review and meta-analysis of individual patient data
from 18 randomized trials. J Clin Oncol. 2008;26:5802–5812.

9. Pedersen D, Sögaard H, Overgaard J, et al. Prognostic value of pretreatment
factors in patients with locally advanced carcinoma of the uterine cervix treated
by radiotherapy alone. Acta Oncol. 1995;34:787–795.

10. Hopkins MP, Morley GW.  Prognostic factors in advanced stage squamous cell
cancer of the cervix. Cancer. 1993;72:2389–2393.

11. Barillot I, Horiot JC, Pigneux J, et al. Carcinoma of the intact uterine cervix
treated with radiotherapy alone: a french cooperative study: Update and multi-
variate analysis of prognostics factors. Int J Radiat Oncol Biol. 1997;38:969–978.

12. Taylor A, Powell MEB. Conformal and intensity-modulated radiotherapy for
cervical Cancer. Clin Oncol. 2008;20:417–425.

13. Nagar YS, Singh S, Kumar S, et al. Conventional 4-field box radiotherapy tech-
nique for cancer cervix: potential for geographic miss without CECT scan-based
planning. Int J Gynecol Cancer. 2004;14:865–870.

14. Gulia A, Patel F, Rai B, et al. Conventional four field radiotherapy versus com-
puted tomography-based treatment planning in cancer cervix: a dosimetric
study. South Asian J Cancer. 2013;2:132–135.

15. Kim RY, McGinnis LS, Spencer SA, et al. Conventional four-field pelvic radiother-
apy technique without computed tomography-treatment planning in cancer
of  the cervix: potential geographic miss and its impact on pelvic control. Int J
Radiat Oncol Biol. 1995;31:109–112.

16. van de Bunt L, van der Heide UA, Ketelaars M,  et al. Conventional, conformal, and
intensity-modulated radiation therapy treatment planning of external beam
radiotherapy for cervical cancer: The impact of tumor regression. Int J Radiat
Oncol.  2006;64:189–196.

17. Yeung AR, Pugh S, Klopp AH, et al. IMRT improves late toxicity compared to
conventional RT: an update on NRG oncology-RTOG 1203. Int J Radiat Oncol
Biol  Phys. 2019;105:S50.

18. Lin Y, Chen K, Lu Z, et al. Intensity-modulated radiation therapy for definitive
treatment of cervical cancer: a meta-analysis. Radiat Oncol. 2018;13.

19. Anon. Bone marrow-sparing intensity modulated radiation therapy with con-
current cisplatin for stage IB-IVA cervical cancer: an international multicenter
phase II clinical trial (INTERTECC-2). Int J Radiat Oncol Biol Phys. 2019.

20. Anon. International Commission on Radiation Units and Measurements (ICRU).
21. Walsh L, Morgia M,  Fyles A, et al. Technological advances in radiotherapy for

cervical cancer. Curr Opin Oncol. 2011;23:512–518.
22. Finlay MH,  Ackerman I, Tirona RG, et al. Use of CT simulation for treatment of

cervical cancer to assess the adequacy of lymph node coverage of conventional

pelvic fields based on bony landmarks. Int J Radiat Oncol. 2006;64:205–209.

23. Gulia A, Patel FD, Santam C, et al. Clinical significance of geographic miss when
using conventional four field radiotherapy technique in treatment of locally
advanced carcinoma cervix. Indian J Cancer.  2016;53:80.

http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0105


cology
G.A. Viani et al. / Reports of Practical On
24. Russell AH, Walter JP, Anderson MW,  et al. Sagittal magnetic resonance imag-
ing in the design of lateral radiation treatment portals for patients with
locally advanced squamous cancer of the cervix. Int J Radiat Oncol Biol Phys.
1992;23:449–455.
 and Radiotherapy 25 (2020) 678–683 683
25. Forrest J, Presutti J, Davidson M,  et al. A dosimetric planning study com-
paring intensity-modulated radiotherapy with four-field conformal pelvic
radiotherapy for the definitive treatment of cervical carcinoma. Clin Oncol.
2012;24:e63–e70.

http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30087-0/sbref0115

	Significant impact on the oncologic outcomes with intensity modulated radiotherapy and conformational radiotherapy over co...
	1 Introduction
	2 Material and methods
	2.1 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	Authors’ contributions
	Financial disclosure
	Conflict of interest
	References


