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Aim and background: An optimal break between radiotherapy (RT) and surgery in short-course

of  RT (SCRT) for locally advanced rectal cancer is not clearly established.

The aim of the study was to investigate the influence of the break in the preoperative SCRT

and overall treatment time (OTT) for locally advanced rectal cancer patients (whole group

and male/female subgroups) on patients overall survival (OS), recurrence-free survival (RFS),

metastasis-free survival (MFS).

Materials and methods: 131 patients were treated with SCRT (5 Gy/5 days), followed by surgery

3–53  days later. Break was calculated as the time interval between the end of irradiation to

surgery and OTT as time interval from the beginning of RT to surgery.

Results: Mean break was 21.5 (range 3–53.0) days and mean OTT was 26.5 (range 7–58.0)

days. In univariate analysis, a break longer than 15 days and OTT >23 days were negative

prognostic factors for OS for all patients, and particularly for the male patients’ subgroup.

RFS was non-significantly higher (P = 0.066) for patients treated with a break ≤15 days and

OTT ≤23 days (P = 0.099), irrespectively of patients’ sex. Patients treated with a break longer

than 15 days and OTT >23 days had non-significantly lower level of MFS than those treated
 (P = 0
with a shorter break
Conclusion: In SCRT, a bre
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.  Background

urrently, there is no consensus on the definition of early rec-
al cancer, and the optimal treatment for non-advanced rectal
ancer remains a topic of debate.1 Two modalities of preop-
rative radiotherapy (RT) have been used in treating localized
T2-4 and N0 M0,  locally resectable) rectal carcinoma: either
hort course RT (SCRT) with 5 × 5 Gy followed by immedi-
te surgery or long course radio-chemotherapy with 50.4 Gy
n 25–28 fractions with surgery after a 4–8 weeks’ break.2

he Stockholm III study addressed the question of the opti-
um interval between RT and surgery and compared the

omplication rate after SCRT and surgery given in one of
he three schedules: SCRT with 25 Gy in 5-Gy fractions fol-
owed by surgery within 1 week, SCRT with 25 Gy in 5-Gy
ractions followed by surgery 4–8 weeks later, or longer-course
T (25 × 2-Gy fractions) followed by surgery 4–8 weeks later.
he study showed that SCRT and immediate surgery tended

o be associated with more  postoperative complications than
he other schedules, and the authors suggest that surgery may
e performed either within 5 days after the initiation of SCRT
r 4 weeks afterwards.3

In radiotherapy, it is obvious that overall treatment time
OTT), that is the time interval from the beginning of RT
o surgery is an important factor influencing the efficacy of
T.4 Therefore, in treatment comprising SCRT, OTT might
ave an influence on patients’ survival, as the accelerated
epopulation of tumor clonogenic cells surviving irradiation
s considered to be the reason for reduced local control when
reatment time is prolonged without dose compensation.5

In our earlier study,6 we suggested that in rectal cancer
reated with SCRT and delayed surgery (longer than 15 days
fter RT), correlation between pretreatment Ki-67, Ku70, and
CL-2 proteins expression and pTNM (at surgery) might indi-
ate tumor progression during the break.

.  Aim

he aim of the study was to check how break in the treatment
nd OTT may influence patient’s survival. The results may
rovide the answer to the question whether in SCRT longer
reaks in the treatment can be used.

.  Materials  and  methods

.1.  Patients

ne-hundred and thirty-one patients with rectal carcinoma
ho  underwent preoperative radiation between November

003 and January 2006 were included in the study. Patients
ere qualified either for SCRT (5 Gy/5 days) and surgery about 1
eek after RT or for SCRT and a 4-week interval before surgery.
ecause the interval between RT and surgery appeared to
e longer than planned, a mean break in the treatment
asted from 3 to 53 days. Inclusion and exclusion criteria and
etailed information on irradiation and surgery were given
arlier.7 Postoperative chemotherapy (CHT; fluorouracyl and
evamisole) was given to 39 (29.8%) patients (29 males and
therapy 2 1 ( 2 0 1 6 ) 174–180 175

10 females). Tumors were classified according to the World
Health Organization classification of intestinal carcinoma8

and staged according to the AJCC TNM 2002 classification.9

The protocol was approved by the local Ethical Committee of
the Regional Medical Chamber in Cracow and each patient had
given their written consent.

3.2.  BED  calculations

3.2.1.  Defining  parameters  chosen
Biologically effective dose for tumor and early reactive tissues
(BED10) were calculated according the following formula10:

BED10 = nd(1 + d/˛/ˇ) (1)

where for ˛/  ̌ = 10 Gy, d is the dose fraction and n × d is the total
dose. For the calculation of biologically effective doses for late
reacting tissues (BED3), in the BED formula for ˛/  ̌ – 3 Gy was
used.

The normalized total dose (NTD), i.e. the dose given in
standard fractionation using the dose per fraction of 2 Gy,
which has the same effect (survival fraction) as the dose given
with nonstandard dose per fraction (d), was calculated from
the following equation:

NTD = D(˛/  ̌ + d)/(˛/  ̌ + 2),

where D denotes total physical dose given with a fraction size
of d Gy.

3.3.  Statistical  methods

Statistical analysis was performed with STATISTICA vs.9. For
determination of mean values for variables and standard
errors of means (SE), descriptive statistics were used. Inter-
group differences in the mean values were tested with
one-way ANOVA test or Student’s t-test. Associations between
investigated categorical parameters and clinicopathological
variables were evaluated by Pearson’s Chi2 test. Differences
were considered significant at P value of <0.05. The survival
function was estimated using the Kaplan–Meier method.11

The difference in survival rates between groups was assessed
by the log-rank test. Break between RT and surgery was cal-
culated as the interval between the last day of RT to surgery.
Survival was measured from surgery to death or last follow-
up. In univariate analysis, 15 days for break between RT and
surgery, and median OTT of 23 days were the first significant
time-points in log-rank test, and therefore were used as cut-off
points.

4.  Results

A total of 131 patients were included in the study. Mean break
in the treatment was 21.5 (range 3–53.0) days and mean OTT
was 26,5 (range 7–58.0) days. There were 87 males and 44
females with a mean age for the entire group of 61.2 (range

30–82) years (Table 1). At the time of recruitment, no sta-
tistical differences between the two groups were found for
prognostic factors such as age, tumor stage or histological
grade, interval between RT and surgery, and type of surgery,
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Table 1 – A comparison of clinicopathological and treatment characteristics for male and female rectal cancer patients
treated with SCRT and short or long break before surgery.

Characteristics N Sex P-value Break P-value

Men  Women ≤15 days >15 days

Mean age
(range) (years)

131 87a

61.3 (30–77)
44
61.0 (43–82)

P  = 0.861 61
60.4 (30–82)

70
61.9 (43–77)

P  = 0.419

Clinical stage (AJCC) TNM
I 33 24 (27.6%)b 9 (24.0%)

P  = 0.130
13  (21.3%) 20 (28.6%)

P  = 0.631II 80 54 (62.1%) 26 (59.1%) 39 (63.9%) 41 (58.6%)
III 18 9 (10.3%) 9 (20.4%) 9 (14.8%) 9 (12.8%)

Clinical tumor category
cT2 34 25 (28.7) 9 (20.5%)

P  = 0.280
14  (23.0%) 20 (28.6%)

P  = 0.729cT3 90 59 (67.8) 31 (70.4%) 44 (72.1%) 46 (65.7%)
cT4 7 3 (3.4%) 4 (9.1%) 3 (4.9%) 4 (5.7%)

Clinical node category
cN0 113 78 (89.7%) 35 (79.5%)

P = 0.157
52  (85.2%) 61 (87.2%)

P  = 0.559cN1 17 9 (10.3%) 8 (18.2%) 9 (14.8%) 8 (11.4%)
cN2 1 0 (0.0%) 1 (2.3%) 0 (0.0%) 1 (1.4%)

Pathological stage (AJCC) pTNM
0 6 4 (4.6%) 2 (4.5%)

P  = 0.591

0  (0.0%) 6 (8.6%)

P  = 0.069
1 56 40 (46.0%) 16 (36.4%) 27 (44.3%) 29 (41.4%)
2 21 11 (12.6%) 10 (22.7%) 13 (21.3%) 8 (11.4%)
3 43 29 (33.3%) 14 (31.8%) 20 (32.8%) 23 (32.9%)
4 5 3 (3.4%) 2 (4.5%) 1 (1.6%) 4 (5.7%)

Pathological tumor category
pT0 6 4 (4.6%) 2 (4.5%)

P  = 0.041

0  (0.0%) 6 (8.6%)

P  = 0.212
pT1 10 6 (6.9%) 4 (9.1%) 4 (6.6%) 6 (8.6%)
pT2 50 38 (43.7%) 12 (27.3%) 25 (41.0%) 25 (35.7%)
pT3 57 31 (35.6%) 26 (59.1%) 28 (45.9%) 29 (41.4%)
pT4 8 8 (9.2%) 0 (0.0%) 4 (6.5%) 4 (5.7%)

Pathological node category
pN0 84 56 (64.4%) 28 (63.6%)

P = 0.652
41  (67.2%) 43 (61.4%)

P  = 0.574pN1 22 16 (18.4%) 6 (13.7%) 8 (13.1%) 14 (20.0%)
pN2 25 15 (17.2%) 10 (22.7%) 12 (19,7%) 13 (18.6%)

Histological grade
G1 33 19 (21.8%) 14 (33.3%)

P = 0.203
10  (16.4%) 23 (33.8%)

P  = 0.020G2 93 66 (75.9%) 27 (64.3%) 48 (78.7%) 45 (66.2%)
G3 3 2 (2.3%) 1 (2.4%) 3 (4.9%) 0 (0.0%)

OTT (days)
Mean (range)

131  87
25.6 (8.0–50.0)

44
28.3 (7.0–58.0)

P  = 0.246 61
14.4 (7.0–20.0)

70
37.0
(21.0–58.0)

–

Interval between RT
and surgery (days)
Mean (range)

131  87
20.6 (3.0–45.0)

44
23.3 (3.0–53.0)

P  = 0.242 61
9.4 (3.0–15.0)

70
32.0
(16.0–53.0)

–

Type of surgery
Abdominoperineal
excision

55  41 (47.1%) 14 (31.8%)
P = 0.094

27  (44.3%) 28 (40.0%)
P  = 0.622

Anterior resection 76 46 (52.9%) 30 (68.2%) 34 (55.7%) 42 (60.0%)
Patients’ survival

(months)
Mean (range)

131  87
53.4
(4.3–142.0)

44
49.8
(1.9–105.0)

P  = 0.419 61
56.5
(4.3–142.0)

70
48.4
(1.9–100.0)

P  = 0.058

Time to recurrence
(months)
Mean (range)

18  10
22.4 (8.5–49.0)

8
16.2 (7.0–30.0)

P  = 0.263 5
21.0 (7.0–49.0)

13
19.1 (8.5–33.0)

P  = 0.757

Time to metastasis
(months)
Mean (range)

26  16
15.1 (1.0–36.0)

10
22.3 (3.0–43.0)

P  = 0.408 10
21.9 (4.0–36.0)

16
15.4 (1.0–43.0)

P  = 0.183

a Number of cases.

b Percentage of cases within the subgroups.
except pathological tumor category (Table 1). In clinicopatho-
logical characteristics of the investigated group, only the grade
differed between subgroups treated with the SCRT with a short
and long break (Table 1).
Before RT, in 18 (13.7%) out of 131 patients nodule involve-
ment was found clinically (cN stage) and the percentage was
similar in patients treated with a break shorter or longer
than 15 days (14.8% vs. 12.8%) (Table 1). When pN stage was
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Table 2 – The association between the interval between radiotherapy and surgery and number of involved nodules in
rectal cancer patients or incidence of local recurrence and metastases.

Interval between RT and surgery cN stage pN stage Local recurrence Metastases

cN0 cN1-2 pN0 N1-2

≤7 days 21c 1 (4.5%)a 14 8 (36.4%) 3c ((16.7%)b 6 (23.1%)
8–15 days 31 8 (20.5%) 27 12 (30.8%) 2 (11.1%) 4 (15.4%)
16–30 days 14 3 (17.6%) 9 8 (47.0%) 2 (11.1%) 3 (11.5%)
31–40 days 42 6 (12.5%) 29 19 (39.6%) 11 (61.1%) 12 (46.1%)
>40 days 5 0 5 0 0 1 (3.8%)

All 113 18 (13.7%) 84 47 (35.9%) 18 (100%) 26 (100%)

a Percentage of involved nodules in a row.
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b Percentage of cases in the group.
c Number of cases.

ssessed at surgery, nodule involvement was indicated in 47
35.9%) patients. Percentage of involved nodules (32.8%) in
atients treated with a break ≤15 days did not differ from the

ncidence (38.6%) measured in patients treated with a break
onger than 15 days (Table 2).

Local recurrence (LR) rate in the entire patient group was
3.7% (18/131) and occurred after a mean period of 19.7 ± 2.5
onths after surgery. The incidence of LR found in patients

reated with SCRT with a short break was lower 5/18 (27.8%)
han those indicated in patients treated with a longer break

 13/18 (72.2) (Table 2). Metastases occurred in 26 (19.8%)
atients: 19 (73.1%) in the liver, four (15.4%) in the lungs, one

3.8%) in the cerebellum and two (7.7%) in the nodules in mean
ime of 17.9 ± 2.3 months after surgery. In patients treated with
CRT with a break ≤15 days, 38.5% (10/26) metastases were

ndicated whereas in patients treated with a longer break,
1.5% (16/26) metastases were found (Table 2).

.1.  BED  calculations

he mean interval from RT to surgery (break) was 21.5 days
3.0–53.0). OTT ranged from 7 to 58 days, and the mean interval
as 26.5 days. BED10 was calculated according to formula (1):

tandard BED10 = n × d(1 + d/10) = 5 × 5(1 + 5/10) = 37.5 Gy.

The biological equivalent of SCRT for conventionally frac-
ionated RT would be:

Normalized total dose in 2 Gy fractions:

TD = D ×
[

(˛/  ̌ + dx)
(˛/  ̌ + 2 Gy)

]
= 31.2 Gy

For SCRT (5 × 5 Gy) BED10 is equal to 37.5 Gy, and NTD equals
1.2 Gy.

BED3 for late effects (˛/  ̌ = 3 Gy) is equal to 5 × 5
1 + 5/3) = 66.7 Gy.

.2.  Overall  survival

ithin more  than 10-year follow-up, 96 (73.3%) out of 131
atients were still alive and 35 (26.7%) died from recurrence or

etastasis. The overall median duration of follow-up time was

2.1 (range 1.9–142) months, and was similar between gen-
ers. There were no gender differences in the death rate within
ollow-up, 27.2% (12/44) females, and 26.4% (23/87) males died.
Patients with lower clinical tumor advancement (P = 0.029),
lower grade (P = 0.000) and pTNM (P = 0.000) survived signifi-
cantly better. There was no difference in OS between genders
(log rank P = 0.771). Patients who had a break between RT
and surgery longer than 15 days survived significantly shorter
periods than those treated with a break ≤15 days (P = 0. 028)
(Fig. 1a). This was true for the male subgroup (P = 0.018, Fig. 1b)
but not for the female subgroup (P = 0.770, Fig. 1c). Patients
treated with 3–7 days break survived also better, compared to
the rest, but due to the low number of patients, P value for the
log-rank test was non-significant. Also OTT was a significant
prognostic factor in the whole patient group (P = 0.010, Fig. 2a),
and in the male subgroup (P = 0.023, Fig. 2b). For male patients
treated with a break ≤15 days, and OTT ≤23 days, the proba-
bility of OS was about 50% higher than for those treated with a
break >15 days and OTT >23 days (Figs. 1b and 2b). However, in
the female subgroup, the break size or OTT had no significant
influence on survival (Figs. 1c and 2c). Adjuvant chemother-
apy had no significant influence on patients’ survival. Only  in
patient treated with a break lower than 15 days, CHT improved
OS for about 5–7%, irrespective of patient gender.

In univariate analysis, a break between RT and surgery
shorter than 15 days and OTT ≤23 days were factors affecting
overall survival. These parameters, however, had less impact
on the recurrence and metastasis rates. Recurrence-free
survival was non-significantly higher (P = 0.066) for patients
treated with a break shorter than 15 days and OTT ≤23 days
(P = 0.099), irrespective of patients’ sex. Patients treated with
a break longer than 15 days and OTT >23 days had a non-
significantly lower level of metastasis-free survival than those
treated with a shorter break (P = 0.269) and OTT ≤23 days
(P = 0.498).

5.  Discussion

The presented results were based on a group of 131 patients
treated with SCRT with a break before surgery ranging from
3 to 53 days. We  showed that, besides the well known nega-
tive clinicopathological prognostic factors, such as high tumor
grade and pTNM, a break between RT and surgery longer

than >15 days and OTT longer than 23 days were negative
prognostic factors for patients’ overall survival. This is not sur-
prising, because both these parameters are related, as in OTT
break before surgery is included. We  indicated gender-related

dx.doi.org/10.1016/j.rpor.2016.01.004
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Fig. 1 – Influence of interval between radiotherapy (RT) and surgery (break ≤ 15 days) on overall survival of whole group (a),
male (b), and female subgroup (c) of rectal cancer patients.
difference in OS based on a break length and OTT. Male
patients receiving treatment with a short break (≤15 days)
showed significantly higher (about 50%) 10-year OS than those
treated with a break >15 days. Despite a higher tumor grade
indicated in patients treated with a short break, they have
a higher OS. However, the difference in survival was not
observed in women.

BED10 calculated by us (without time factor) was equal to
37.5 Gy. Actually, hypofractionated SCRT (5 × 5 Gy) regimen is
biologically equivalent to a conventionally fractionated dose of
31.2 Gy for tumor. This dose is lower than suggested by Petters-
son et al.3 for curative treatment (equivalent dose 25 × 2 Gy,
BED10 = 60 Gy, formula (1)). Therefore, the 5 × 5 Gy schedule

represents a relatively low BED10 dose which should be used
for locally advanced disease and with short break (3–7 days)
treatments rather than large disease volumes and a long inter-
val before surgery.2
BED10 was the same for all patients as RT schedule was the
same for each patient. SCRT with a large daily fractionation
(5 × 5 Gy) should not be affected by repopulation, if surgery
occurs about a week after RT. However, if a long break before
surgery is applied, it could raise some concerns regarding
lowering the effectiveness of prescribed dose and the prob-
ability of developing local recurrence and metastases, and
negative influence on patients’ survival. The hazard of accel-
erated tumor clonogen repopulation during radiotherapy is a
well known phenomenon,4 and in the case of rectal cancer,
it was observed from 28 days after hypofractionated RT as a
consequence of cell depopulation.12

Suwinski et al.13 showed that subclinical pelvic deposits

of rectal cancer grow rapidly during preoperative radiation
therapy and stated that low doses only offer a clinically rele-
vant reduction in risk of pelvic relapses, if the overall radiation
treatment time is short.

dx.doi.org/10.1016/j.rpor.2016.01.004
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Fig. 2 – The relationship between OTT and overall survival for all (a), male (b), and female subgroup (c) of rectal cancer
patients. Cut-off point, mean OTT of 23 days.
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The Swedish Rectal Cancer Trial14 demonstrated that SCRT
ith surgery within a week after RT reduced the risk of

ocal recurrences by half in the treatment of curative rec-
al cancer patients. We  show, however, that if the interval
etween RT and surgery is longer, this has a negative impact
n patients’ survival and the incidence of local recurrences
nd metastases. Therefore, unnecessary breaks in treatment
hould be avoided, or if unavoidable, should be compen-
ated for by increased treatment intensity after the break.5

his is important, because recurrence time distributions after
urgery resemble those after radiotherapy, which suggests
hat tumor cells residual after surgery also accelerate their
rowth rate.15

In our patients’ group, gender-related differences in tumor
epopulation,12 pathological tumor response6 and present

ignificance of break in the treatment and OTT were indi-
ated. It may be that the tumor biology or/and tumor
icroenvironment in male patients is responsible for this dif-

erence. Whether female gender is associated with improved
survival in rectal cancer remains under investigation.
Although epidemiologic studies suggest that women  present
a more  advanced stage of disease, female gender is a predictor
for improved survival in a number of studies.16,17 Therefore,
identifying favorable factors for survival, such as short treat-
ment time in the male subgroup, characterized by better
prognosis is particularly important.

6.  Conclusions

Break between RT and surgery longer than 15 days, or
OTT longer than 23 days are negative prognostic factors for
overall survival for all, and particularly male rectal cancer
patients’.
Conflict  of  interest

None declared.

dx.doi.org/10.1016/j.rpor.2016.01.004


d rad

r
1

1

1

1

1

1

1

180  reports of practical oncology an

Financial  disclosure

This work was supported by grant of the State Committee for
Scientific Research No. PBZ-KBN-091/P05/2003.

 e  f  e  r  e  n  c  e  s

1. Morino M, Risio M, Bach S, et al. Early rectal cancer: the
European Association for Endoscopic Surgery (EAES) clinical
consensus conference. Surg Endosc 2015;29:755–73.

2. Valentini V, Glimelius B, Haustermans K, et al. EURECCA
consensus conference highlights about rectal cancer clinical
management: the radiation oncologist’s expert review.
Radiother Oncol 2014;110:195–8.

3. Pettersson D, Cedermark B, Holm T, et al. Interim analysis of
the Stockholm III trial of preoperative radiotherapy regimens
for rectal cancer. Br J Surg 2010;97:580–7.

4. Withers HR, Taylor JMG, Maciejewski B. The hazard of
accelerated tumor clonogen repopulation during
radiotherapy. Acta Oncol 1988;27:131–46.

5. Withers HR. Treatment-induced accelerated human tumor
growth. Sem Radiat Oncol 1993;3:135–43.

6. Gasinska A, Adamczyk A, Niemiec J, Biesaga B, Darasz Z,
Skolyszewski J. Gender-related differences in pathological
and  clinical tumor response based on immunohistochemical
proteins expression in rectal cancer patients treated with

short course of preoperative radiotherapy. J Gastrointest Surg
2014;18:1306–18.

7. Gasinska A, Skolyszewski J, Popiela T, et al.
Bromodeoxyuridine labeling index as an indicator of early

1

iotherapy 2 1 ( 2 0 1 6 ) 174–180

tumor response to preoperative radiotherapy in patients with
rectal cancer. J Gastrointest Surg 2007;11:520–8.

8. World Health Organization. International histological
classification of tumours. In: Jass JR, Sobin LH, editors.
Histological typing of intestinal tumours. Berlin: Springer; 1989.

9. American Joint Commission On Cancer. AJCC cancer staging
manual.  5th ed. Philadelphia: Lippincott-Raven Publishers;
1997.

0. Fowler JF. The linear-quadratic formula and progress in
fractionated radiotherapy. Br J Radiol 1989;62:679–94.

1. Kaplan EL, Meier P. Non-parametric estimation for
incomplete observations. J Am Stat Assoc 1956;53:457–81.

2. Gasinska A, Richter P, Darasz Z, et al. Gender-related
differences in repopulation and early tumor response to
preoperative radiotherapy in rectal cancer patients. J
Gastrointest Surg 2011;15:1568–76.

3. Suwinski R, Taylor JMG, Withers HR. Rapid growth of
microscopic rectal cancer as a determinant of response to
preoperative radiation therapy. Int J Radiat Oncol Biol Phys
1998;42:943–51.

4. Folkesson J, Birgisson H, Pahlman L, Cedermark B, Glimelius
B,  Gunnarsson U. Swedish Rectal Cancer Trial: long lasting
benefits from radiotherapy on survival and local recurrence
rate. J Clin Oncol 2005;23:5644–50.

5. Demicheli R, Retsky MW, Hrushesky WJM, Baum M, Gukas ID.
The effects of surgery on tumor growth: a century of
investigations. Ann Oncol 2008;19:1821–8.

6. Wichmann MW, Muller C, Hornung HM, Lau-Werner U,
Schildberg FW, the Colorectal Cancer Study Group. Gender
differences in long-term survival of patients with colorectal

cancer. Br J Surg 2001;88:1092–8.

7. Hendifar A, Yang D, Lenz F, et al. Gender disparities in
metastatic colorectal cancer survival. Clin Cancer Res
2009;15:6091–7.

dx.doi.org/10.1016/j.rpor.2016.01.004
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0090
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0095
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0100
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0105
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0110
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0115
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0120
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0125
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0130
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0135
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0140
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0145
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0150
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0155
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0160
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0165
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170
http://refhub.elsevier.com/S1507-1367(16)00021-3/sbref0170

	Gender-related significance of time interval between radiotherapy and surgery in hypofractionated preoperative radiotherap...
	1 Background
	2 Aim
	3 Materials and methods
	3.1 Patients
	3.2 BED calculations
	3.2.1 Defining parameters chosen

	3.3 Statistical methods

	4 Results
	4.1 BED calculations
	4.2 Overall survival

	5 Discussion
	6 Conclusions
	Conflict of interest
	Financial disclosure
	References


