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Objective: To describe the partial results of a study in patients with rectal cancer who under-

went neoadjuvant treatment with chemotherapy and radiotherapy regarding the rate of

complete clinical response, disease-free survival, anorectal function, and quality of life.

Material and methods: This was a prospective study from June 2015 to June 2018, in patients

with  low- or mid-rectum adenocarcinoma and clinical stage II or III, treated with radiother-

apy  and chemotherapy (IMRT 54 Gy for six weeks) concomitant with 5-fluorouracil (5-FU)

380  mg/m2 and folinic acid (LV) 20 mg/m2 for five days in the first and fifth weeks and two

cycles after radiotherapy (5-FU 400 mg/m2 and LV 20 mg/m2) every 28 days. After the treat-

ment, clinical examination, rectosigmoidoscopy, pelvic magnetic resonance imaging, chest

and upper abdomen computed tomography, and CEA testing were performed. Resection

surgery was performed in those with incomplete clinical response (iCR). Those with com-

plete clinical response (cCR) are under observation (wait-and-see policy). Manometry and

scintigraphic function and quality of life scales were collected before treatment and at 30

and  90 days after the end of treatment.
Results: As of June 2018, 11 patients were recruited. One was excluded from the analysis

for  presenting severe toxicity, suggestive of dihydropyrimidine dehydrogenase (DPD) defi-

ciency, after the first chemotherapy cycle. All others completed the treatment. Two patients

presented toxicity grade 3/4 related to chemotherapy and had their doses reduced. Seven
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patients (70%) presented iRC; three underwent rectosigmoidectomy, and the anatomopatho-

logical evaluation indicated complete pathological response in two cases (28.5%). Three

(30%)  presented cCR and did not present evidence of disease after a mean follow-up of 19

months. Patients presented improvement of anorectal function and quality of life.

Conclusions: Advances in the neoadjuvant treatment of rectal tumors contributed to bet-

ter  rates of complete pathological responses. New paradigms promote an increase in the

complete clinical response rates, which would allow organ preservation and consequent

reduction of surgical morbidity.

© 2018 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This is

an  open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Avaliação  do  tratamento  não  cirúrgico  de  pacientes  com  câncer  de  reto
submetido  ao  tratamento  neoadjuvante  com  quimioterapia  e  radioterapia
no  serviço de  oncologia

Palavras-chave:

Qualidade de vida

cirurgia retal

vigilância Watch and wait

câncer retal

r  e  s  u  m  o

Objetivo: Descrever os resultados parciais de estudo em pacientes com câncer de reto

submetidos a tratamento neoadjuvante com quimioterapia e radioterapia quanto à taxa

resposta clínica completa, sobrevida livre de doença, função anorretal e qualidade de vida.

Material e métodos: Estudo prospectivo desde junho 2015 até junho de 2018, em paciente com

adenocarcinoma de reto baixo ou médio e estadio clínico II ou III tratados com RT/QT (IMRT

54  Gy em 6 semanas) concomitante a 5-Fuorouracil (5-FU) 380 mg/m2 e ácido folínico (LV)

20  mg/m2 por 5 dias nas primeira e quinta semanas e dois ciclos após RT (5-FU 400 mg/m2

e LV 20 mg/m2) a cada 28 dias. Após o tratamento, realizou-se exame clínico, retossigmoi-

doscopia, RNM de pelve, TC de tórax e abdômen superior e dosagem de CEA. Naqueles

com  Resposta Clínica Incompleta (iRC) procedeu-se à cirurgia de ressecção. Aqueles com

Resposta Completa (cRC) estão em observação (wait and see policy). Manometria e escalas de

função esfincteriana e qualidade de vida foram obtidas antes e após 30 e 90 dias do término

do  tratamento.

Resultados: Até junho de 2018, recrutaram-se 11 pacientes. Um foi excluído da análise, pois

apresentou toxicidade severa sugestiva de deficiência de DPD após o primeiro ciclo de QT.

Todos os demais concluíram o tratamento. Toxicidades graus 3/4 relacionadas à QT ocor-

reram dois pacientes, reduzindo-se sua dose. Sete (70%) apresentaram iRC, submetendo três

à  retossigmoidectomia cuja avaliação anatomopatológica evidenciou Resposta Completa

(pRC) em dois casos (28,5%). Três (30%) apresentaram cRC e estão sem evidência de doença

com seguimento médio de 19 meses. Houve melhora da função anorretal e da qualidade de

vida.

Conclusões: Avanços no tratamento neoadjuvante dos tumores de reto contribuíram para

melhores taxas de pRC. Novos paradigmas promovem crescentes índices de cRC, o que

possibilitaria a preservação do órgão e consequente redução da morbidade cirúrgica.

©  2018 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este

é  um artigo Open Access sob uma licença CC BY-NC-ND (http://creativecommons.org/
Introduction

The standard treatment for rectal neoplasia is multidisci-
plinary. Neoadjuvant chemotherapy and radiotherapy are
considered the gold standard for the preoperative treatment
in patients from clinical stage II onwards. In clinical stud-
ies addressing locally advanced rectal cancer, neoadjuvant

treatment presented advantages over adjuvant treatment,
such as lower toxicity, greater tolerability, lower rate of local
recurrence, better PFS, reduction of pathological staging,
and greater probability of sphincter-sparing surgery.1,2 In
licenses/by-nc-nd/4.0/).

turn, no benefit was observed regarding to overall survival.2

Approximately 10% to 30% of neoadjuvant concomitant
radiotherapy (RT) and chemotherapy (CHT) cancer patients
present complete pathological response (cPR).3 Thus, patients
with complete clinical response to RT/CHT could be spared
from the morbimortality of the surgery, such as definitive
colostomy and genitourinary and sexual dysfunction. With
the objective of evaluating patients with rectal cancer sub-

mitted to neoadjuvant treatment with RT/CHT regarding the
rate of response to treatment, disease-free survival, anorectal
function, and quality of life, a research was conducted in the
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Proctologist admission
Oncologist: CHT-5-FU/LV
Radiotherapist: RT 54Gy

Define as:
surgery or follow-up

- Physical and imaging exams

- Wexner scale
- FIQL questionnaire

CHT: 5-FU + LV

5 dias 5 dias 5 dias 5 dias

28 dias28 dias

Neoadjuvant treatment RT/CHT

Adjuvant treatment CHT

Restaging
Reapplication:
- Wexner scale
- FIQL questionnaire
- Manometria

CHT: 5-FU + LV

- Manometria

6 Weeks 9 Weeks W14 W16 30/90 days RT/CHT
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Table 1 – Toxicity related to chemotherapy (CHT) and
radiotherapy (RT).

Toxicity G1 G2 G3 G4
Fig. 1 – Radiotherapy a

ncology sector of Hospital Santa Izabel – Santa Casa da Bahia.
he present article describes the partial results of the study.

aterial  and  methods

his was a prospective study from June 2015 to June 2018, in
atients with low- or mid-rectum adenocarcinoma and clin-

cal stage II or III, treated with RT/CHT (IMRT 54 Gy for six
eeks) concomitant with 5-fluorouracil (5-FU) 380 mg/m2 and

olinic acid (LV) 20 mg/m2 for five days in the first and fifth
eeks and two adjuvant cycles after RT, using 5-FU 400 mg/m2

nd LV 20 mg/m2 every 28 days (Fig. 1). After the treatment,
linical examination, rectosigmoidoscopy, pelvic magnetic
esonance imaging (MRI), chest and upper abdomen computed
omography (CT), and CEA testing were performed. Resec-
ion surgery was performed in those with incomplete clinical
esponse (iCR), while those who  presented cPR are followed-
p monthly, with rectal examination and other exams. Those
ith complete clinical response (cCR) are under observation

wait-and-see policy). Manometry and scintigraphic function
nd quality of life scales are collected before treatment and at
0 and 90 days after the end of treatment. Anorectal function
ill be assessed through the Wexner fecal incontinence ques-

ionnaire and manometry measurements; the quality of life,
hrough the Fecal Incontinence and Quality of Life Question-
aire (FIQL).

esults

ntil June 2018, 11 patients were recruited; one was excluded
rom the analysis for presenting severe toxicity, suggestive of
ihydropyrimidine dehydrogenase (DPD) deficiency, after the
rst CHT cycle.

Most patients were male (60%) and the mean age was 45.9
ears, ranging from 28 to 59 years. The lesions were located in
he mid- and lower rectum, at a mean height of 2.7 cm from
he anal border, ranging from 0.5 to 6 cm from the anal border.
ost patients (six) had clinical staging IIIB on admission; one

atient was classified as stage III and two as stage II.

All ten remaining patients completed the treatment. Two

atients presented toxicity grade 3/4 related to chemotherapy
nd had their doses reduced during treatment. Regarding RT,
wo patients also presented Grade III toxicity (Table 1).
CHT 5 3 1 1
RT 4 4 2 –

Seven patients (70%) presented iCR and underwent surgi-
cal treatment according to the indication of the lesion; cPR
was achieved in two cases (28.5%; Fig. 2). Three patients (30%)
presented cCR and are being followed-up through clinical
examination, CEA dosage, and periodic imaging tests (chest,
abdomen, and pelvis CT, positron emission tomography [PET],
and retosigmoidoscopy), with no evidence of disease to date.
Patients presented improvement of anorectal function and
quality of life after the end of treatment.

Of the three patients with cCR, all had CEA normalization
and did not present changes to the rectal examination; flexible
rectosigmoidoscopy (Fig. 3) and pelvic MRI presented alter-
ations compatible with cCR. Two of these patients underwent
a PET scan to complement the investigation, and no areas
of increase in FDG uptake were identified. The mean follow-
up of these patients is of 19 months, ranging from 14 to 27
months.

All patients presented improvement in the quality of life
score and in the Wexner scale, without significant alterations
in manometric pressure when compared to those observed
prior to treatment.

Discussion

In localized rectum cancer, clinical stage I–III, in which sur-
gical resection is considered curative, the survival rate is
approximately 60% at 5 years and 50% at 10 years.4 How-
ever, even surgical treatment can present high morbimortality.
The mortality rate in total mesorectal excision (TME) is of
approximately 4%, with a directly proportional increase in
age, reaching 11.8% in octogenarian patients.5 Other possible
complications of rectal cancer resection are urinary and rec-
tal dysfunction, which in some series were observed in 25% of

patients treated with radical surgery.6,7

Randomized studies and a meta-analysis by Luigi Zorcolo
et al. demonstrated a cPR rate ranged from 10% to 20% and
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10 Patients

Follow-up

7 Incomplete clinical response
70%

3 Complete pathological response
30%

2 Complete clinical response
28,5% (20%)

Surgical treatment

Fig. 2 – Re

Fig. 3 – Endoscopic aspect of a patient with complete

cCR was observed in the preliminary analysis. It is still diffi-
clinical response.

thus greater local and distance control, as well as better PFS
and OS.8 Considering this data, the real need for surgery in this
group was questioned; Dr. Angelita Habr-Gama, from Brazil,
was the first to conduct a study in order to elucidate this ques-
tion and to experimentally adopt the wait-and-see policy (no
surgical resection and vigilant follow-up).

Habr-Gama et al. assessed 265 patients with distal rectal
cancer (0–7 cm from the anal border) considered resectable.
These patients underwent CHT and neoadjuvant RT from
1991 to 2002. Approximately 26.8% of them presented cCR,
and were closely followed-up, 8.3% had almost complete clin-
ical response (small residual lesion) and underwent lesion
resection, and the others underwent conventional surgical
treatment.3 The wait-and-see policy group was followed-up
for 57 months and the resection group, for 48 months. In
the resection group, there were nine definitive colostomies
and seven temporary ileostomies. Three systemic recurrences
were observed in each group, as well as two endorectal
recurrences in the observation group and two deaths in the
resection group. Overall five-year survival rate was 88% vs. 83%
(p = 0.01) in the resection group and in the observation group,
respectively. However, no significant difference in disease-free
survival was observed in both groups (100% and 92%, respec-
tively; p = 0.09).3

In another study, published in 2009, Harb-Gama et al.
showed the results of an extended RT/CHT scheme, in which

a sustained cCR rate of 65.5% was observed. In the present
study, a slightly lower rate (40%) was observed.9 However, 20%
of the patients presented cPR, which indicates that there is
sults.

still some difficulty in actually characterizing cCR with the cur-
rently available exams, showing a similarity with the results
obtained with a different CHT regimen.

The present series has a mean follow-up time of 19 months,
ranging from 14 to 27 months, with no relapse to date. This is
a preliminary analysis, as the study is still in progress.

From 2004 to 2010, Mass et al. conducted the second study
to evaluate the wait-and-see policy. Patients with T3, T4,
and lymph node positive rectal cancer were treated with the
standard neoadjuvant RT/CHT regimen. After seven weeks,
they were reassessed clinically and through colonoscopy and
MRI. Twenty-one patients presented cRC and were followed-
up every 3–6 months with similar exams; in the control
group, 20 patients presented cPR after TME. In the wait-and-
see group, only one local recurrence was observed after 22
months. However, no significant differences were observed in
the cumulative PFS rates at two years (89% vs.  93%; p = 0.77),
and overall survival (100% vs.  91%) in the cRC and pRC groups,
respectively.10

In a review of thirty studies (nine series, 650 patients) on the
non-surgical treatment of rectal cancer patients after RT/CHT,
despite the low rates of locoregional recurrence reported in
the series by Habr-Gama et al. and Mass et al., other retro-
spective studies presented recurrence rates of 23–83%.11 These
differences in outcome may be explained by heterogeneity
in staging, inclusion criteria, study design, and intensity of
follow-up after cCR.12

Thus, when considering the different treatment options for
a patient, both the oncological results and the morbimortal-
ity of the treatment should be considered. The wait-and-see
policy should be valued not only for elderly patients with
comorbidities, but also for young patients who  comply with
active surveillance. The goal is to spare them from and reduce
the incidence of intestinal, genitourinary, and sexual dysfunc-
tion, which are relevant to their quality of life.

Conclusion

Advances in RT and CHT protocols led to better complete
response rates, as shown in the present study, in which a 40%
cult to characterize cCR with the available tests; 20% of the
patients who underwent surgery presented cPR. The present
study is still in progress, aiming to evaluate in the future the



2 0 1 9

o
i

C

T

r

1

1

j coloproctol (rio j). 

verall survival and disease-free survival, quality of life, and
ncontinence scores.

onflicts  of  interest

he authors declare no conflicts of interest.

 e  f  e  r  e  n  c  e  s

1. Sauer R, Becker H, Hohenberger W, Rödel C, Wittekind C,
Fietkau R, et al. Preoperative versus postoperative
chemoradiotherapy for rectal cancer. N Engl J Med.
2004;351:1731–41.

2. Sauer R, Liersch T, Merkel S, Fietkau R, Hohenberger W,  Hess
C,  et al. Preoperative versus postoperative chemotherapy for
locally advanced rectal cancer: results of the German
CAO/ARO/AIO-94 randomized phase III trial after a median
follow-up of 11 years. J Clin Oncol. 2012;30:1926–33.

3. Habr-Gama A, Perez RO, Nadalin W,  Sabbaga J, Ribeiro U Jr,
Silva e Sousa AH Jr, et al. Operative versus nonoperative
treatment for stage 0 distal rectal cancer following
chemoradiotion therapy: long-term results. Ann Surg.
2004;240:711–7.

4. van Gijin W,  Marijnen CA, Nagtegaal ID, Kranenbarg EM,

Putter H, Wiggers T, et al. Preoperative radiotherapy
combined with total mesorectal excision for resectable rectal
cancer: 12-year follow-up of the multicenter, randomized
controlled TME trial. Lancet Oncol. 2011;12:572–82.

1

;3 9(2):127–131 131

5. Rutten HJ, Den DM, Lemmens VE, van de Velde CJ, Marijnen
CA. Controversies of total mesorectal excision for rectal
cancer in elderly patients. Lancet Oncol. 2008;9:494–501.

6. Luna-Pérez P, Rodríguez-Ramírez S, Vega J, Sandoval E,
Labastida S. Morbidity and mortality following
abdominoperineal resection for low rectal adenocarcinoma.
Rev Invest Clin. 2001;53:388–95.

7. Maas CP, Moriya Y, Steup WH,  Kiebert GM,  Kranenbarg WM,
van  de Velde CJ. Radical and nerve-preserving surgery for
rectal cancer in The Netherlands: a prospective study on
morbidity and functional outcome. Br J Surg. 1998;85:92–7.

8. Zorcolo L, Rosman AS, Restivo A, Pisano M,  Nigri GR, Fancellu
A, et al. Complete pathologic response after combined
modality treatment for rectal cancer a long-term survival: a
meta-analysis. Ann Surg Oncol. 2012.

9. Habr-Gama A, Perez RO, Sabbaga J, Nadalin W, São Julião GP,
Gama-Rodrigues J. Increasing the rates of complete response
to neoadjuvant chemoradiotherapy for distal rectal cancer:
results of a prospective study using additional chemotherapy
during the resting period. Dis Colon Rectum. 2009;52:1927–34.

0. Mas M, Beets-Tan RG, Lambregts DM, Lammering G,
Nelemans PJ, Engelen SM, et al. Wait-and-see policy for
clinical complete responders after chemoradiation rectal
cancer. J Clin Oncol. 2011;29:4633–40.

1. Yusuf SA, Jorge JM, Habr-Gama A, Kiss DR, Gama Rodrigues J.
Avaliação  da qualidade de vida na incontinência anal:
valiadação do questionário FIQL (Fecal Incontinence Fecal of

Quality of Life). Arq Gastroenterol. 2004;41:202–8.

2. Glynne-Jones R, Hughes R. Critical appraisal of the “wait and
see” approach in rectal cancer for clinical complete
responders after chemoradiation. Br J Surg. 2012;99:897–909.

http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0065
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0070
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0075
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0080
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0085
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0090
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0095
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0100
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0105
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0110
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0115
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120
http://refhub.elsevier.com/S2237-9363(18)30550-1/sbref0120

	Assessment of the non-surgical treatment of patients with rectal cancer who underwent neoadjuvant treatment with chemother...
	Introduction
	Material and methods
	Results
	Discussion
	Conclusion
	Conflicts of interest
	References


