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Aim:  To  evaluate  the  target  dose  coverage  for lung  stereotactic  body  radiotherapy  (SBRT)  using  helical
tomotherapy  (HT)  with  the  internal  tumor  volume  (ITV) margin  settings  adjusted  according  to  the  degree
of tumor  motion.
Background:  Lung  SBRT  with  HT  may  cause  a dosimetric  error  when  the target  motion  is  large.
Materials  and methods:  Two lung  SBRT  plans  were  created  using  a tomotherapy  planning  station.  Using
these  original  plans,  five  plans  with  different  ITV  margins  (4.0–20.0  mm for  superior-inferior  [SI]  dimen-
sion)  were  generated.  To  evaluate  the  effects  of  respiratory  motion  on  HT,  an original  dynamic  motion
phantom  was  developed.  The  respiratory  wave  of a healthy  volunteer  was used  for  dynamic  motion  as
the  typical  tumor  respiratory  motion.  Five  patterns  of  motion  amplitude  that  corresponded  to  five  ITV
margin  sizes  and  three  breathing  cycles  of  7, 14,  and  28  breaths  per  minute  were  used.  We  evaluated  the
target dose  change  between  a static  delivery  and  a  dynamic  delivery  with  each  motion  pattern.
Results:  The  target  dose  difference  increased  as  the  tumor  size  decreased  and as  the tumor  motion

increased.  Although  a target  dose  difference  of  <5  % was  observed  at ≤10  mm  of  tumor  motion  for  each
condition,  a  maximum  difference  of  -9.94  % ± 7.10  % was  observed  in cases  of small  tumors  with  20  mm
of  tumor  motion  under  slow  respiration.
Conclusions:  Minimizing  respiratory  movement  is  recommended  as  much  as possible  for  lung  SBRT  with
HT, especially  for cases  involving  small  tumors.

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

Several previous clinical trials that used stereotactic body radio-
herapy (SBRT) to treat non-small cell lung cancer (NSCLC) have
emonstrated high local control with limited toxicity and outcomes
omparable to surgery.1,2 With regard to treatment techniques,
ost clinical studies traditionally assessed the effectiveness of

-dimensional conformal radiotherapy (3DCRT), while intensity
odulated radiation therapy (IMRT) and volumetric modulated arc
herapy (VMAT) are still being refined. Although some reports show
hat VMAT and IMRT, including helical tomotherapy (HT), provide

 better dose distribution than 3DCRT, which helps in sparing crit-
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ical structures,3,4 an interplay effect between respiration-induced
tumor motion and multi-leaf collimator (MLC) motion may  affect
the accuracy of the VMAT dose prescription.5–9 Furthermore, the
accuracy of delivery using VMAT is affected not only through
patient movement during treatment but also through MLC  posi-
tioning errors and the limited accuracy of MLC  modeling in the
treatment planning system.10 In short, the techniques of intensity
modulation involving IMRT, VMAT, and HT have multiple layers
of uncertainties in the treatment process when compared to the
3DCRT technique.

Weyh et al., showed that HT has a better dose distribution
as compared to seven-field coplanar IMRT and two-arc copla-
nar RapidArc, reducing maximum rib dose, as well as improving

dose conformity and uniformity.11 However, another major issue
remains; there are no motion management systems currently
available. Therefore, many institutions use a delivery technique
that involves free breathing, abdominal pressure,12 and shallow

erved.
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reaths13 to treat the thoracic region. Furthermore, a treatment
lanner needs to pay attention to physical planning parameters,
uch as the modulation factor (MF), which is defined as the longest
eaf opening time divided by the average of all non-zero leaf open-
ng times14 and the jaw size (a large jaw size is more robust than

 small one because the penumbra region is compensated by the
arget dose (15)). However, two studies have shown uncertainties
n relation to SBRT using an HT machine for lung cancer.12,15

To characterize SBRT in the treatment of lung cancer using an HT
achine, we  evaluated the target dose coverage using an original

ynamic motion phantom with the internal target volume (ITV)
argin settings adjusted according to the degree of tumor motion.

. Materials and methods

.1. Treatment plan

Two treatment plans of NSCLC patients who  were treated with
lekta Synergy (Elekta AB, Stockholm, Sweden) were retrospec-
ively used. All treatments were performed by a breath-holding

echnique using Abches, which is a respiratory indicator used for
espiratory motion management.16,17 For the planning CT, the
ettings for image acquisition were 120 kV of the tube voltage
nd 250 mA  of the tube current with a slice thickness of 2.0 mm.

ig. 1. An original dynamic motion phantom (a) comprised a Delta4 detector, a wood pl
 dynamic motion drive unit modified from a Dynamic Thoracic Phantom. The phantom
espiratory waves, and the red line shows upper and lower (zero) lines. The �X refers to 

ere  used: (i) 7, (ii) 14, and (iii) 28 breaths per minute (BPM).
 and Radiotherapy 25 (2020) 200–205 201

The clinical target volume (CTV) was  defined as the gross tumor
volume (GTV), and the planning target volume (PTV) margin was
3 mm  in all directions. Case 1 had a CTV of 3.8 cm in diameter and
case 2 had a CTV of 1.8 cm in diameter.

In this study, from the two original plans, five plans with dif-
ferent ITV margins (4.0, 6.0, 8.0, 10.0, and 20.0 mm for superior
dimension) were generated. Then, we modified these plans for the
HT plan with TomoHD (Accuray, Sunnyvale, CA). First, all contours
and CT images from the original plans were transferred into the
Tomotherapy Planning Station ver. 5.1.0.2. (Accuray, Sunnyvale,
CA). Then, plans for HT were created from each original plan with
a dynamic jaw mode using a modulation factor (MF) of 2.0 and 1.8
for case 1 and case 2, respectively. The MF  is used during the opti-
mization process and is defined as the relation of the maximum leaf
opening time to the average leaf opening time, but only the times
greater than zero are averaged, reducing its value results in shorten-
ing the duration of daily treatments. However, this may  adversely
affect the dose distribution. Further details about the MF  were men-
tioned in some previous studies.18,19 Furthermore, other factors of
treatment planning were also tuned because there are some con-

20
straints to perform SBRT in HT. For each plan, a field width (FW)
of 2.51 cm and a pitch factor (PF) of 0.143 cm were used. Although
the size of FW was  conventionally used in our institute, the PF was
smaller than the clinical condition (the default value was 0.287 cm)

ate to support the detector, four wheels to move the wood plate with Delta4, and
 was moved by human respiratory waves shown in (b). The blue line shows the

the amplitude (mm) of each respiratory motion. Three patterns of breathing speed
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o deliver high dose within the specs of the HT machine. The dose
alculation grid size was set as “fine” for all cases. Dose prescrip-
ion was 55 Gy/4 Fr to cover 95 % of the PTV, and dose constraints on
rgans at risk corresponded with those stated in the Japan Clinical
ncology Group Study JCOG1408 (J-SBRT trial).21

.2. Respiratory motion dosimetry with dynamic motion
hantom

To evaluate the respiratory motion effects on HT, an original
ynamic motion phantom was developed, as shown in Fig. 1(a).
he phantom consisted of a Delta4 detector (ScandiDos, Uppsala,
weden), a dynamic motion drive unit that was  modified from

 Dynamic Thoracic Phantom (CIRS, Virginia, USA), a wood plate
o support Delta4, and four wheels to move the wood plate with
elta4. Our system only allowed for superior-inferior (SI) motion;
owever, the latest HexaMotion platform (ScandiDos, Uppsala,
weden) allows for 6-dimensional (6-D) motion.22 As a measure of
ypical respiratory motion, the respiratory wave of a healthy vol-
nteer acquired from Abches was used. Five patterns of the motion
mplitude that corresponded to five ITV margin sizes and three
reathing cycles of 7, 14, and 28 breaths per minute (BPM) were
sed, as shown in Fig. 1(b).

.3. Dose profile and dose volume histogram analysis

The target dose changes between static and dynamic deliver-
es with the same motion for each ITV plan were evaluated. All
hantom setups were the same for both static and dynamic deliver-

es, but the latter were performed with three different BPM values.
urthermore, to evaluate the variation of dose changes during treat-
ent fractions, the dynamic delivery was repeated four times for

ll conditions. In total, 120 measurements of the dynamic delivery
2 cases × 5 amplitudes × 3 BPM × 4 repetitions) were performed

n this study.

The change in GTV dose (D98 %, D50 %, and D2 %) calculated from a
ose volume histogram (DVH) was evaluated. The DVH was  recon-
tructed from Delta4 measurement data using Delta4 software.

ig. 2. The original two treatment plans (left figure) and delivered superior-inferior (SI) d
nd  (b) shows case 2 in which the tumor diameter was  1.8 cm.  SI dose profile compariso
verage  values for small tumor motion (4 mm)  and large tumor motion (20 mm),  respect
 and Radiotherapy 25 (2020) 200–205

Furthermore, global gamma  analysis was performed between the
static and dynamic deliveries with a criterion of 3 %/3 mm (10 %
low dose threshold [TH]).

3. Results

For the treatment parameters of case 1, average values for
the gantry period, couch speed, couch travel, and duration were
43.1 ± 3.3 s, 0.008 ± 0.001 cm/s, 7.1 ± 0.6 cm,  and 855.0 ± 31.7 s,
respectively. For those of case 2, in the same manner, the aver-
age values were 33.3 ± 3.6 s, 0.011 ± 0.001 cm/s, 5.6 ± 0.6 cm,  and
513.5 ± 44.9 s, respectively.

Fig. 2 shows the SI dose profile comparisons between static and
dynamic deliveries for small and large tumor motion (4 mm  and
20 mm in the SI direction). For cases 1 and 2, the dose profiles of
the dynamic deliveries were negatively shifted in relation to the
static deliveries and the gradient of the penumbra region increased,
although there were no differences between the three breathing
cycles. Comparing cases 1 and 2, the latter had a larger difference
in the tumor region.

Fig. 3 shows the gamma  passing rate (3 %/3 mm,  TH = 10 %)
between the static and dynamic deliveries for each tumor motion.
The gamma  passing rate of the large tumor was  better than that of
the small tumor, and it decreased as the tumor motion increased
for each case.

Fig. 4 shows the fractional average DVH of the GTV for small
and large tumor motion. The dose difference between static and
dynamic deliveries was  larger as the tumor motion increased. All
dose indices of GTV are summarized in Table 1. For each condition,
D98 % was more affected than the others (the greatest difference was
−9.94% ± 7.10% in case 2 with 20 mm tumor motion under 7 BPM).
However, a difference of <5 % was observed with tumor motion of
≤10 mm for each condition.
4. Discussion

Radiotherapy techniques for lung SBRT are continuously diver-
sifying as new concepts and techniques are developed. Planning

ose profiles (right figure). (a) shows case 1 in which the tumor diameter was  3.8 cm,
ns between static and dynamic deliveries for all BPMs are shown as the four times
ively. The central red region in each figure indicates the tumor position.
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Fig. 3. Gamma passing rate (3 %/3 mm,  10 % threshold) between static and dynamic deliveries for each tumor motion. (a) Case 1 and (b) case 2. Three bars of breathing speed
are  shown as the four times average value and deviation value in each graph, and the mean value of them is also shown as a polyline.

Table 1
GTV (D98 %, D50 %, and D2 %) changes between static and dynamic deliveries for each tumor motion and breathing speed.

GTV dose change between static and dynamic deliveries [%]

Case 1 (ϕ = 3.8 cm)  Case 2 (ϕ = 1.8 cm)

Tumor motion [mm]  Breathing speed [BPM] GTV D98 % GTV D50 % GTV D2 % GTV D98 % GTV D50 % GTV D2 %

4 7 −0.58 ± 0.69 −0.61 ± 0.35 −0.93 ± 0.42 −1.97 ± 2.71 −1.22 ± 0.95 −0.39 ± 0.28
14  −0.47 ± 0.00 −0.41 ± 0.00 −0.37 ± 0.00 −0.77 ± 0.36 −1.02 ± 0.20 −0.19 ± 0.19
28  −0.47 ± 0.00 −0.41 ± 0.00 −0.19 ± 0.19 −0.44 ± 0.82 −0.71 ± 0.18 −0.10 ± 0.17

6  7 0.33 ± 0.19 0.40 ± 0.28 0.37 ± 0.00 −3.71 ± 1.58 −3.14 ± 2.74 −1.19 ± 0.65
14  −0.78 ± 1.24 −0.70 ± 1.11 −0.55 ± 0.92 −2.48 ± 2.04 −2.51 ± 3.15 −0.92 ± 0.55
28  −0.78 ± 1.11 −0.20 ± 0.60 0.18 ± 0.32 −0.74 ± 0.74 0.00 ± 0.51 −0.46 ± 0.16

8  7 3.77 ± 0.38 1.12 ± 0.18 0.09 ± 0.16 −1.16 ± 0.52 −1.96 ± 0.54 −1.74 ± 0.30
14  2.40 ± 0.88 0.51 ± 0.34 0.00 ± 0.27 −1.63 ± 0.23 −2.07 ± 0.29 −1.65 ± 0.18
28  2.97 ± 0.51 0.31 ± 0.34 −0.38 ± 0.00 −2.33 ± 0.57 −2.58 ± 0.68 −2.11 ± 0.91

10  7 −0.47 ± 0.20 −0.53 ± 0.00 −0.41 ± 0.16 −1.25 ± 0.25 −0.11 ± 0.38 −0.98 ± 0.20
14  −0.11 ± 0.00 0.27 ± 0.45 0.20 ± 0.27 4.13 ± 8.59 4.66 ± 6.57 0.20 ± 1.72
28  −0.52 ± 0.32 −0.22 ± 0.18 0.22 ± 0.26 −0.50 ± 2.03 0.80 ± 2.46 −0.59 ± 1.06

20  7 −2.59 ± 0.53 −1.80 ± 0.35 −0.74 ± 0.31 −9.94 ± 7.10 −7.51 ± 4.63 −3.18 ± 1.73
14  −3.17 ± 0.88 −1.91 ± 0.43 −1.93 ± 0.00 −3.90 ± 5.48 −3.31 ± 2.92 −2.00 ± 0.47
28  −1.40 ± 0.36 −1.10 ± 0.17 −0.84 ± 0.31 −3.39 ± 5.04 −2.64 ± 2.80 −1.73 ± 0.45

BPM, breaths per minute; GTV, gross tumor volume.
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ig. 4. Dose volume histogram (DVH) of gross tumor volume (GTV) for case 1 (a) and
nferior (SI) tumor motion are 4 mm and 20 mm for left and right figure, respectivel

otion increased.

tudies comparing various techniques have resulted in IMRT tech-
iques, including VMAT and HT, that can spare lungs and other
rgans at risk with reasonable treatment time.11,23,24 However,
ome studies have shown uncertainties concerning SBRT when
sing an HT machine for lung cancer. Kanagaki et al. performed
lm dosimetry under static and moving conditions using HT15

nd showed that owing to the size of the penumbra, the 2.47 cm
aw plans provided an adequate coverage for smaller amplitudes
f motion. They concluded that HT is a safe technique for the
reatment of a moving target. However, they did not evaluate
his under real clinical conditions using ITV margins according
o the tumor motion. Moreover, they used a 2D DVH created
rom film measurements to evaluate the dosimetric effect of
he target’s motion, which is considered insufficient to evalu-
te error under moving conditions. Therefore, we  evaluated the
arget dose coverage using ITV margins according to the tumor

otion for lung SBRT with HT delivery using a DVH obtained from
D measurements.

A previous study reported that the disagreement between
lanned and delivered doses could be neglected for maximal
mplitudes below 4 mm,  while the amplitudes above 5 mm and

 mm lead to significant changes in IMRT and 3DCRT dose dis-
ribution, respectively.25 Although it is difficult to compare our
esults with theirs because of the difference of the phantom,
etector, and motion modeling, their results were similar to
ur study. Namely, the condition with 4 mm of motion showed
etter agreement between static and dynamic doses than con-

itions with larger motions. However, if the target volume was
maller, the agreement was worse. Therefore, especially for small
umor volumes, we recommend that tumor motion should be lim-
 2 (b). Each curve is shown as four times average value. The magnitudes of superior-
 dose difference between static and dynamic deliveries became larger as the tumor

ited as much as possible for lung SBRT using currently available
HT.

One of the limitations in this study was that the dynamic sim-
ulation was performed in one direction (SI direction only). Some
previous clinical studies have shown that lung tumors move in
three dimensions. One of the limitations in this study was  that the
dynamic simulation was performed in one direction (SI direction
only). Some previous clinical studies have shown that lung tumors
move in three dimensions.26–28 The reason for selecting only the
SI direction in this study was that movement in this direction was
likely to be larger than that in the other directions,29 making our
result easier to interpret. However, focusing on three-dimensional
motion would be more ideal for a dynamic phantom study, so fur-
ther research is needed using e.g. the latest 6D motion phantom.22

The other limitation was that the phantom was homogeneous
while lung cancer in real patients would include inhomogeneous
regions. In the future, these dose effects should be evaluated using
a heterogeneous phantom. In addition, the uncertainty of 3D dose
reconstruction using Delta4 software was  not evaluated suffi-
ciently, and its accuracy needs to be evaluated in the future. Finally,
we only reported on two  cases and three breathing patterns. More
cases, including non-SBRT cases, should be evaluated with various
respiratory patterns such as baseline shift, drift, and breath-holding
in future studies.

In our study, we  evaluated the target dose coverage under res-
piratory motion for an older HT system. However, tumor tracking
systems have recently been introduced on new HT systems.30,31
Therefore, the agreement between the static and dynamic deliv-
ered dose could be improved over our current result by using these
newer systems, so further studies are warranted.
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. Conclusions

We  evaluated the target dose coverage of lung SBRT via HT using
 dynamic motion phantom. We  found that the target dose dif-
erence increased as tumor motion increased, while a target dose
ifference of <5 % was observed with a tumor motion of ≤10 mm
or each condition. We  recommend minimizing respiratory move-

ent as much as possible for lung SBRT via HT, particularly in cases
f small tumors.

onflict of interest

None declared.

inancial disclosure

None declared.

eferences

1. Onishi H, Shirato H, Nagata Y, et al. Stereotactic body radiotherapy (SBRT)
for  operable stage I non-small-cell lung cancer: can SBRT be comparable to
surgery? Int J Radiat Oncol Biol Phys. 2011;81(5):1352–1358.

2. Nagata Y, Takayama K, Matsuo Y, et al. Clinical outcomes of a phase I/II
study of 48 Gy of stereotactic body radiotherapy in 4 fractions for primary
lung cancer using a stereotactic body frame. Int J Radiat Oncol Biol Phys.
2005;63(5):1427–1431.

3. Ong CL, Verbakel WF,  Cuijpers JP, et al. Stereotactic radiotherapy for peripheral
lung tumors: a comparison of volumetric modulated arc therapy with 3 other
delivery techniques. Radiother Oncol. 2010;97(3):437–442.

4. Zhang GG, Ku L, Dilling TJ, et al. Volumetric modulated arc planning for
lung stereotactic body radiotherapy using conventional and unflattened
photon beams: a dosimetric comparison with 3D technique. Radiat Oncol.
2011;6(1):152.

5. Riley C, Yang Y, Li T, et al. Dosimetric evaluation of the interplay effect in
respiratory-gated RapidArc radiation therapy. Med Phys. 2014;41(1):011715.

6. Rao M, Wu J, Cao D, et al. Dosimetric impact of breathing motion in lung stereo-
tactic body radiotherapy treatment using intensity modulated radiotherapy
and volumetric modulated arc therapy [corrected]. Int J Radiat Oncol Biol Phys.
2012;83(2):e251–6.

7. Ong CL, Dahele M,  Slotman BJ, et al. Dosimetric impact of the interplay effect
during stereotactic lung radiation therapy delivery using flattening filter-free
beams and volumetric modulated arc therapy. Int J Radiat Oncol Biol Phys.
2013;86(4):743–748.

8. Ceberg S, Ceberg C, Falk M,  et al. Evaluation of breathing interplay effects during
VMAT by using 3D gel measurements. J Phys Conf Ser. 2013;444:012098.

9. Stambaugh C, Nelms BE, Dilling T, et al. Experimentally studied dynamic dose
interplay does not meaningfully affect target dose in VMAT SBRT lung treat-
ments. Med  Phys. 2013;40(9):091710.
10. Cai J, Malhotra HK, Orton CG. Point/Counterpoint. A 3D-conformal technique is
better than IMRT or VMAT for lung SBRT. Med  Phys. 2014;41(4):040601.

11. Weyh A, Konski A, Nalichowski A, et al. Lung SBRT: dosimetric and deliv-
ery comparison of RapidArc, TomoTherapy, and IMRT. J Appl Clin Med Phys.
2013;14(4):3–13.
 and Radiotherapy 25 (2020) 200–205 205

12. Mavroidis P, Shi C, Plataniotis GA, et al. Comparison of the helical tomother-
apy against the multileaf collimator-based intensity-modulated radiotherapy
and 3D conformal radiation modalities in lung cancer radiotherapy. Br J Radiol.
2011;84(998):161–172.

13. Aibe N, Yamazaki H, Nakamura S, et al. Outcome and toxicity of stereotac-
tic body radiotherapy with helical tomotherapy for inoperable lung tumor:
analysis of Grade 5 radiation pneumonitis. J Radiat Res. 2014;55(3):575–582.

14. Langen KM,  Papanikolaou N, Balog J, et al. QA for helical tomotherapy: report
of  the AAPM Task Group 148 a. Med  Phys. 2010;37(9):4817–4853.

15. Kanagaki B, Read PW,  Molloy JA, et al. A motion phantom study on helical
tomotherapy: the dosimetric impacts of delivery technique and motion. Phys
Med Biol. 2007;52(1):243–255.

16. Onishi H, Kawakami H, Marino K, et al. A simple respiratory indicator for irradi-
ation during voluntary breath holding: a one-touch device without electronic
materials. Radiology.  2010;255(3):917–923.

17. Saito M,  Sano N, Ueda K, et al. Technical note: evaluation of the latency and the
beam characteristics of a respiratory gating system using an Elekta linear accel-
erator and a respiratory indicator device, Abches. Med  Phys. 2018;45(1):74–80.

18. Piotrowski T, Czajka E, Bak B, et al. Tomotherapy: implications on daily work-
load  and scheduling patients based on three years’ institutional experience.
Technol Cancer Res Treat. 2014;13(3):233–242.

19. Sen A, West MK.  Commissioning experience and quality assurance of helical
tomotherapy machines. J Med  Phys/Association of Medical Physicists of India.
2009;34(4):194.

20. Soisson ET, Hoban PW,  Kammeyer T, et al. A technique for stereotac-
tic  radiosurgery treatment planning with helical tomotherapy. Med  Dosim.
2011;36(1):46–56.

21. Kimura T, Nagata Y, Eba J, et al. A randomized Phase III trial of comparing two  dose-
fractionations stereotactic body radiotherapy (SBRT) for medically inoperable Stage
IA non-small cell lung cancer or small lung lesions clinically diagnosed as primary
lung cancer: Japan Clinical Oncology Group Study JCOG1408 (J-SBRT trial). Oxford
University Press; 2017.

22. Sasaki M, Nakamura M,  Mukumoto N, et al. Dosimetric impact of translational
and rotational setup errors for spine stereotactic body radiotherapy: a phantom
study. Med Dosim.  2017.

23. Cattaneo GM,  Dell’oca I, Broggi S, et al. Treatment planning comparison
between conformal radiotherapy and helical tomotherapy in the case of locally
advanced-stage NSCLC. Radiother Oncol. 2008;88(3):310–318.

24. Kim JY, Kay CS, Kim YS, et al. Helical tomotherapy for simultaneous mul-
titarget radiotherapy for pulmonary metastasis. Int J Radiat Oncol Biol Phys.
2009;75(3):703–710.

25. Adamczyk M, Adamczyk S, Piotrowski T. Modelling the effects of lung cancer
motion due to respiration. Nukleonika. 2018;63(4):95–103.

26. Schwarz M,  Cattaneo GM,  Marrazzo L. Geometrical and dosimetrical uncer-
tainties in hypofractionated radiotherapy of the lung: a review. Phys Med.
2017;36:126–139.

27. Lin H, Lu H, Shu L, et al. Dosimetric study of a respiratory gating technique based
on four-dimensional computed tomography in non-small-cell lung cancer. J
Radiat Res. 2014;55(3):583–588.

28. Adamczyk M,  Piotrowski T. Respiratory motion and its compensation possibil-
ities in the modern external beam radiotherapy of lung cancer. Nowotw J Oncol.
2017;67(5):292–296.

29. Keall PJ, Mageras GS, Balter JM,  et al. The management of respiratory
motion in radiation oncology report of AAPM Task Group 76 a. Med  Phys.
2006;33(10):3874–3900.
30. Schnarr E, Beneke M,  Casey D, et al. Feasibility of real-time motion management
with helical tomotherapy. Med  Phys. 2018;45(4):1329–1337.

31. Price A, Chen J, Chao E, et al. Compensation of intrafractional motion for lung
stereotactic body radiotherapy (SBRT) on helical TomoTherapy. Biomed Phys
Eng  Express. 2019;5(2).

http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0005
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0010
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0015
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0020
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0025
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0030
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0035
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0040
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0045
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0050
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0055
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0060
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0065
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0070
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0075
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0080
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0085
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0090
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0095
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0100
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0105
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0110
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0115
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0120
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0125
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0130
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0135
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0140
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0145
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0150
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155
http://refhub.elsevier.com/S1507-1367(20)30005-5/sbref0155

	Evaluation of the target dose coverage of stereotactic body radiotherapy for lung cancer using helical tomotherapy: A dyna...
	1 Introduction
	2 Materials and methods
	2.1 Treatment plan
	2.2 Respiratory motion dosimetry with dynamic motion phantom
	2.3 Dose profile and dose volume histogram analysis

	3 Results
	4 Discussion
	5 Conclusions
	Conflict of interest
	Financial disclosure
	References


