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bstract

he purpose of this study was to compare the condylar positional changes after bilateral sagittal split ramus osteotomy (BSSRO) in patients
ith mandibular retrusion and those with mandibular prognathism. We also studied the correlation between the degree of matching of the

ondyle and fossa, and condylar displacement. Thirty patients with mandibular retrusion (n = 11) or mandibular prognathism (n = 19) who
nderwent BSSRO were included. The condylar position was assessed from spiral computed tomographic (CT) scans taken preoperatively,
uring the first postoperative week, and at least 6 months postoperatively. All data were measured by MIMICS 17.0 and analyzed by Student’s

 test and Pearson’s correlation analysis. The size of the condyles of patients with mandibular retrusion was significantly less than those of
atients with mandibular prognathism (491.5 (172.8) compared with 823.2 (212.0) mm3). The size of the glenoid fossa in those with mandibular
etrusion (599.6 (110.4) mm3) and those with prognathism (597.6 (151.6) mm3) did not seem to differ. Postoperatively the condyles moved
utwards, backwards, and downwards in both groups of patients. Correlation analysis between the condyle:fossa volume ratio and the condylar
ositional changes showed that a large condyle:fossa volume ratio correlated with the smaller positional changes in the condyle. The condylar
osition changed immediately after mandibular advancement and setback, and persisted in the long term. Larger condyles tended to have

ewer positional changes.

 2019 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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agittal split ramus osteotomy (SSRO) has often been used

o treat mandibular retrusion (Class II) and mandibular prog-
athism (Class III), and its considerable advantages include
he better bony interface between cut segments and the
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asier implementation of rigid fixation that minimises the
eed for intermaxillary fixation.1 Although SSRO has many
dvantages, the change in condylar position is still of con-
ern to many surgeons because it changes the position of
he mandible, which leads to variations in the joint space.

ovement of the distal fragment, tension in the surrounding
uscles, the method of fixation, and the surgeon’s opera-

ive experience, all affect the postoperative position of the
ondyle.2

Several studies have reported changes in the condylar posi-
ion after mandibular sagittal split osteotomy.3–7 It has been

hown that the condyles displace inferiorly, posteriorly and
aterally in patients with skeletal class III,4,5 and inferiorly,
nteriorly, and laterally in patients with skeletal class II.3,6

blished by Elsevier Ltd. All rights reserved.
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Fig. 1. The process of fitting the model of the condyle.
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hese reported condylar displacements have varied among
ublished studies. However, to our knowledge there has been
o systemic comparative research that compares changes in
he condylar position after SSRO between Class III and Class
I patients. The underlying mechanisms of condylar move-
ent in different types of mandibular deformity need to be

lucidated.
The condyle and the glenoid fossa are the main com-

onents of the temporomandibular joint (TMJ), which are
nterdependent and mutually restrictive. Previous studies
ave suggested that a large condyle leads to a more stable
ostoperative occlusion, particularly in patients with class
II disease.8–11

The hypothesis of this study was that this may be related to
he matching degree of the size between the glenoid fossa and
he condylar head and this is referred to as the c̈ondyle:fossa

atching degreeïn this paper.
We have attempted to introduce a concept of condyle:fossa

atching degree based on the size of the condyle and the
lenoid fossa, and analysed the difference in changes to
he condylar displacement after BSSRO in patients with

andibular retrusion and mandibular prognathism. We have
lso investigated the correlation between this new concept
nd the condylar positional changes that may affect postop-
rative stability after BSSRO.

atients  and  methods

atients

he study involved 30 consecutive patients who had had
ingle-jaw operations (BSSRO) by the same surgeon from
014 - 2017 in the West China Hospital of Stomatology,
ichuan Province, China.

The inclusion criteria were: patients with skeletal Class III
r Class II malocclusion with no severe mandibular asymme-
ry (the distance of the median line of maxillary incisors apart
rom mandibular incisors was less than 3 mm), cleft, cranio-
acial syndrome, or trauma; and patients treated with single
aw BSSRO.

The patients were divided into two groups, those with
andibular retrusion (n = 11) and those with prognathism

n = 19). All patients had cephalometric radiographs and
piral computed tomography (CT) (in the rest position) pre-
peratively (T1); repeat spiral CT one week postoperatively
T2); and again at the completion of orthodontics (T3, at least
ix months postoperatively).

uantitative  analysis

T data were processed by MIMICS 17.0 software (Mate-
ialise). All of the images in the Digital Imaging and

ommunication in Medicine (DICOM) files were transferred

o MIMICS software and analysed by the same assessor.
he “CT Bone Segmentation” mode segments mandible and

u
t
c

axilla, and is used to calculate mandibular and maxillary
-dimensional models.

It is essential to adjust the position of jaw model in a coro-
al position, a sagittal position, and a horizontal position.
e measured the angle of the Frankfort horizontal plane that

eviates from the horizontal line in both the sagittal and coro-
al positions. In the horizontal position we chose one of the
ections that crosses the foramen magnum, then connected
he centre of the foramen magnum to the frontal point of the
asal septum, and measured the angle between it and the mid-
ine. Based on these angles, we finally repositioned the skull
n a three-dimensional direction.

Three points were used to calculate the condylar position,
ncluding the medial pole, the external pole, and the upper
ole of the condylar head (the projecting point on the inside,
utside, and top on the model of the condyle). Nasion was
sed as the reference point in the coordinate system (x = 0,

 = 0, z = 0) so that the condylar positions were comparable
mong patients. To compare the change in the condylar posi-
ion in the same patient before and after operation, we fitted
he preoperative and postoperative models of the skull by “N
oints Registration” in Materialise 3-matic Research soft-
are. After that, the points of the medial, external, and upper
oles of the condyle were marked on bilateral condyles, and
heir coordinates recorded (Fig.1).

To compare the volume of the glenoid fossa among
atients, a plane at 5 mm below the top of the glenoid
ossa parallel to the FH plane was made, and the volume
f the glenoid fossa above this plane was calculated. The
ondyle:fossa matching degree was calculated as the ratio of
he condylar volume surrounded by glenoid fossa to the vol-
me of the glenoid fossa. The measurements of the size of
he condyle for different patients were also the volume of the
ondyle surrounded by glenoid fossa.
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ig. 2. Size of the condylar head and of the glenoid fossa in patients with
andibular retrusion and prognathism.

tatistical  analysis

he coordinate transformation of the position of the
ondyle was calculated using Excel-Microsoft. The IBM
PSS Statistics for Windows software (version 22 IBM
orp) was used for statistical analysis. The single-sample,

ndependent-sample t test and ANOVA were used to assess
he significance of differences in the positional changes,
ize of the condyle head, and size of the articular fossa
n both groups. The data are shown as mean (SD). We
sed Pearson’s correlation coefficient to evaluate the sig-
ificance of positional changes of the condyle according
o the condyle:fossa matching degree. Differences were
onsidered significant if the probability was less than
.05.

esults

he mean (range) age of the patients was 23 (18-30) years.
he mandibular retrusion group consisted of two male and
ine female patients (mean (SD) age 24 (3) (range 21-30)
ears), and the mandibular prognathism group consisted of
ine male and 10 female patients (mean (SD) age 23 (3)
range 18-28) years). There were no significant differences
n patients’ ages.

The size of the condyle in the patients with mandibu-
ar retrusion was significantly smaller than that of those of
andibular prognathism (p < 0.01), but comparison of the

lenoid fossa size showed no apparent difference (Fig. 2).
Postoperatively the condylar positions moved outwards,

ackwards, and downwards on both mandibular retrusion
nd mandibular prognathism. The distances of the three
oints of the condyle were recorded respectively, and we then
ombined the positional changes of these three points. The
ositional changes from T1 to T2 were significantly different
p<0.05) (Table 1).
By comparing the positional change between the two
roups of patients, we found that there was a significant
ifference in the positional change of the condyle in antero-

b
m
o

ig. 3. Correlations between positional changes with condyle: fossa match-
ng degree.

osterior (y axis) and upper-lower directions (z axis) between
hem (p < 0.05) (Table 2).

When we compared the positional changes in the condyle
uring T1-T2 and T1-T3, the p value was greater than 0.05,
nd showed that the condylar positions were stable over a
ong period of observation postoperatively (Table 3).

Correlation analysis of the changes in the position of the
ondyle and the condyle:fossa matching degree showed that
he positional changes in the anteroposterior (y axis) and
uperoinferior (z axis) directions had negative correlations
ith the condyle:fossa matching degree, which means that

he higher matching degree leads to less change in the posi-
ion of the condyle. The Pearson correlation value was from
.4 - 0.6, so the correlation between positional change and
he articular matching degree was moderate (Fig. 3).

iscussion

he aim of this retrospective study was to evaluate the corre-
ation between the condyle:fossa matching degree and the
hange in the position of the condyle after BSSRO, and
ompare differences in the positions of the condyle between
atients with mandibular retrusion and prognathism. The
hanges in position before and after BSSRO have been
eported in previous studies. Ueki et al12 noted changes in
he temporomandibular joint space after mandibular advance-

ent and setback with Le Fort I osteotomy by comparing
reoperative CT and CT at one year postoperatively. How-
ver, we know of no study that directly compared the condylar
osition in three dimensions after BSSRO between patients
ith mandibular retrusion and prognathism.
The position of the condyle in the glenoid fossa is not fixed,
ut varies during life. It has been reported that the condyle
oves when head posture changes.13 The force from the

peration will displace the condyle even more. By measur-
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Table 1
Vectors of surgical change between preoperative and postoperative computed tomographic images at the condylar head. Data are mean (SD).

Mandibular retrusion Mandibular prognathism

Positional change (T1-T2) p value Positional change (T1-T2) p value

External
pole

Left x 1.158 (1.616)* 0.039 0.857 (1.849) 0.058
y 0.901 (1.704) 0.110 −0.517 (1.659) 0.191
z 0.465 (1.964) 0.451 −0.568 (1.313) 0.076

Right x −1.210 (1.383)* 0.016 −0.332 (1.443) 0.328
y 1.396 (1.626)* 0.017 0.010 (0.936) 0.964
z 0.115 (1.196) 0.757 −0.645 (1.246)* 0.037

Upper
pole

Left x 1.066 (1.947) 0.099 1.274 (2.037)* 0.014
y 1.301 (1.393)* 0.011 0.226 (1.533) 0.529
z −0.097 (1.892) 0.868 −0.747 (1.405)* 0.032

Right x 0.867 (1.713) 0.124 −0.526 (1.535) 0.152
y −0.160 (1.623) 0.750 0.719 (1.050)** 0.008
z 1.063 (2.557) 0.198 −0.604 (1.443) 0.085

Medial
pole

Left x 1.030 (2.018) 0.121 1.381 (2.012)** 0.008
y 1.119 (1.485)* 0.031 1.123 (1.583)** 0.006
z −0.254 (2.271) 0.718 −0.765 (1.521)* 0.042

Right x −0.960 (1.699) 0.090 −0.925 (1.802)* 0.038
y 1.268 (1.734)* 0.036 1.272 (0.993)** 0.000
z −0.330 (1.575) 0.502 −0.537 (1.269) 0.081

Total

Left x 1.085 (1.810)** 0.002 1.171 (1.946)** 0.000
y 1.107 (1.493)** 0.000 0.277 (1.704) 0.224
z 0.038 (2.009) 0.914 −0.694 (1.393)** 0.000

Right x −1.051 (1.549)** 0.000 −0.595 (1.591)** 0.007
y 1.424 (1.559)** 0.000 0.667 (1.106)** 0.000
z −1.216 (1.380) 0.376 −0.595 (1.299)** 0.001

X is a component of the vector in the lateral (+) and medial (-) directions, Y in anterior (-) and posterior (+) directions and Z in upper (+) and lower (-) directions.
∗ p < 0.05.

∗∗ p < 0.01.

Table 2
Comparison of mean (SD) positional changes between Class II and Class III.

Mandibular retrusion Mandibular prognathism p value

Total
change

x −0.017 (1.988) 0.288 (1.979) 0.378
y 1.265 (1.523) 0.472 (1.444) 0.001
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z −0.089 (

t is not possible to distinguish between the left and right condyles.

ng positional coordinates before operation (T1), within one
eek of operation (T2), and at the completion of orthodontic

reatment (T3, at least six months postoperatively), we found
hat the positional changes from T1 to T2 were significant.
owever, the positional changes from T2 to T3 tend to be

table. This suggests that the condyle is repositioned imme-
iately after BSSRO, and that this position remains for six
onths or even longer. Kim et al14 found that the condy-

ar position in the glenoid fossa moved from the anterior to
he central position, and tended to return slightly towards
he original position after the mandibular setback with Le
ort I osteotomy. We found that the condyles of patients with
andibular retrusion were kept in the posterior and upper

osition after mandibular advancement, whereas the condyles
ere kept in their natural position after mandibular setback
n patients with mandibular prognathism. The effective max-
llomandibular fixation might be the reason that the condyles
tay in a stable position for more than six months.

t
t
a

−0.644 (1.342) 0.017

In patients with mandibular prognathism, the condyle
oves outwards, backwards, and downwards by one week

fter BSSRO, which is consistent with previous studies.4,5

n a mandibular advancement operation, the condyle moved
utwards, backwards, and downwards, which conflicts with
revious reports.3,4,6 These discrepancies may be caused by
ifferent methods of measurement, and the variation among
he cases.

In BSSRO, the mandible is divided into three parts: the dis-
al fragment and two proximal fragments that connect with
he condyles. When the bony segments are fixed, the condyle
ill move, which will increase risks of relapse and disor-
ers of the TMJ. The study of the positions of the condyle
efore and after operation is important for surgeons to locate
he condyle precisely. Previous studies have advocated that

he type of operation, method of fixation, distance and direc-
ion of jaw movement, and muscular traction, might possibly
ffect the position of the condyle.15–18 In addition, the articu-
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Table 3
Mean (SD) positional changes for short-term and long-term postoperative observations.

Short-term observation (after
one week)

Long-term observation after
six months or more

p value

External pole

left x 0.431 (1.071) 0.429 (1.151) 0.609
y 0.912 (1.626) −0.025 (1.198) 0.294
z 0.473 (1.628) 0.073 (1.176) 0.744

right x −0.537 (1.221) 0.133 (0.751) 0.162
y 0.636 (1.305) 0.188 (1.168) 0.701
z −0.068 (1.673) −0.137 (2.179) 0.474

Upper pole

left x 0.894 (1.358) −0.404 (1.429) 0.255
y 1.248 (1.446) 0.245 (1.108) 0.439
z −0.011 (1.444) −0.672 (1.145) 0.499

right x −0.910 (1.461) −0.434 (1.031) 0.548
y 1.120 (1.528) 0.042 (1.818) 0.289
z 0.019 (1.676) −0.645 (1.707) 0.935

Medial pole

left x 0.450 (1.257) 0.231 (1.728) 0.504
y 1.697 (1.418) 0.188 (1.168) 0.156
z −0.111 (1.744) −0.846 (1.739) 0.543

right x −0.858 (1.665) 0.282 (0.878) 0.084
) 
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y 1.369 (1.081
z −0.213 (1.4

ar structure may also be important for calculating the position
f the condyle. The structure of the TMJ governs whether the
ondyle could sufficiently and stably move in the condylar
ossa.

Current studies about TMJ have mainly focussed on the
osition and shape of the condyle and the glenoid fossa,
ather than their sizes. The condyle:fossa matching degree
s a new point of interest. Arnett and Gottesman8 indicated
hat the large size of the condyle improves the articular
tability when the occlusion is changed, as a result of the
lose contact between condyle and glenoid fossa, particu-
arly for most of Class III patients. Cohlmia et al19 found

 more anterior condyle position in Class III patients than
lass I, and no difference in condylar position between Class

 and Class II. However, Kikuchi et al20 indicated that a
atient with a Class II skeletal pattern would have a condyle
hat was positioned more anteriorly than that of a Class
II patient. Katsavrias and Halazonetis11 concluded that the
ondyle was more elongated and inclined forwards, and the
ossa was wider and shallower, in patients with Class III
han Class II, and the condyle was closer to the fossa verti-
ally. The closer distance between fossa and condyle explains
hat the condyle moves less in the fossa in the Class III
roup, which is consistent with our results. Mandibular retru-
ion of a patient’s condylar volume is significantly smaller
han that of those patients with mandibular prognathism, but
he volumes of their glenoid fossas are similar. After being
ivided by condylar volume, therefore, the condyle:fossa
atching degree in patients with mandibular retrusion is

ignificantly smaller than that in patients with mandibular
rognathism.

It can also be confirmed that the condyle:fossa matching

egree has a negative correlation with positional varia-
ion, which suggests that the smaller condyles and similar
lenoid fossas in patients with mandibular retrusion, cause

C

W

0.404 (1.722) 0.220
−0.733 (1.618) 0.814

 smaller condyle:fossa matching degree and more condy-
ar displacement. The comparison of condylar positional
hange between patients with mandibular retrusion and prog-
athism shows that the displacement of the condyle in
atients with mandibular retrusion is larger than that of
atients with mandibular prognathism in an anteroposte-
ior horizontal direction. The lower condyle:fossa matching
egree could be the reason that the condylar position in
atients with mandibular retrusion changed more postopera-
ively.

The structure and size of the condyle and TMJ are only
he anatomical basis of condylar motion. The external force
s also important. In mandibular advancement surgery the
istal fragment of the mandible is moved anteriorly, then
he muscles around the osteotomy line (suprahyoid muscles
nd descending muscles) are tensed, so that the condyles in
he proximal fragment are moved more by muscles in the
MJ when bony sections are fixed. Previous studies have
oncluded that tension in paramandibular connective tissue
as implicated as one of the aetiological factors that provide

he potential for skeletal relapse after surgical advancement
f the mandible.21 This is similar to our result. In mandibular
etback surgery, the muscles are not tensed so the condyles
ove less.
This study suggests that stability may be related to the

ize of the condyle, and that because condyles are smaller in
atients with mandibular retrusion, they will have a less sta-
le postoperative position. This should be considered when
roviding postoperative stabilisation.
onflict  of  interest

e have no conflicts of interest.



f Oral 

E

O
a

R

1

1

1

1

1

1

1

1

1

1

2

Q. Yin, R. Bi, B. Abotaleb et al. / British Journal o

thics  statement/confirmation  of  patients’  permission

ur study was based on spiral computed tomographic images,
nd all patients gave their signed informed consent.

eferences

1. Wolford LM. The sagittal split ramus osteotomy as the preferred
treatment for mandibular prognathism. J Oral Maxillofac Surg
2000;58:310–2.

2. Kim YJ, Oh KM, Hong JS, et al. Do patients treated with bimaxil-
lary surgery have more stable condylar positions than those who have
undergone single-jaw surgery? J Oral Maxillofac Surg 2012;70:2143–52.

3. Tabrizi R, Shahidi S, Emad B, et al. Evaluation of condylar position after
orthognathic surgery for treatment of Class II vertical maxillary excess
and mandibular deficiency by using conebeam computed tomography. J
Dent (Shiraz) 2016;17:318–25.

4. He W, Xie XY, Wang X, et al. Effect of segmental Le FortI osteotomy
and bilateral sagittal split ramus osteotomy on the condyle position in
skeletal class III malocclusion patients. Beijing Da Xue Xue Bao Yi Xue
Ban 2015;47:829–33.

5. Wang T, Han JJ, Oh HK, et al. Comparision of orthodontics-first and
surgery-first approach in positional changes of the condyle after mandibu-
lar setback surgery using three-dimensional analysis. J Oral Maxillofac
Surg 2016;74:2487–96.

6. Motta AT, Cevidanes LH, Carvalho FA, et al. Three-dimensional assess-
ment of mandibular advancement 1 year of follow up. J Oral Maxillofac
Surg 2011;69:1447–57.

7. Kim YJ, Lee Y, Chun YS. Condylar positional changes up to 12 months
after bimaxillary surgery for skeletal Class III malocclusions. J Oral
Maxillofac Surg 2014;72:145–56.

8. Arnett GW, Gottesman L. Progressive mandibular retrusion idio-

pathic condylar resorption. Part I. Am J Orthod Dentofacial Orthop
1996;110:8–15.

9. Tecco S, Saccucci M, Nucera R, et al. Condylar volume and surface in
Caucasian young adult subjects. BMC Med Imaging 2010;10:28.

2

and Maxillofacial Surgery 57 (2019) 1086–1091 1091

0. Enlow DH, editor. Facial growth. 3rd ed Philadelphia: Saunders; 1990.
p. 90–8.

1. Katsavrias EG, Halazonetis DJ. Condyle and fossa shape in Class II
and Class III skeletal patterns: a morphometric tomographic study. Am J
Orthod Dentofacial Orthop 2005;128:337–46.

2. Ueki K, Moroi A, Tsutsui T, et al. Time-course change in temporo-
mandibular joint space after advancement and setback mandibular
osteotomy with Le Fort I osteotomy. J Craniomaxillofac Surg
2018;46:679–87.

3. Ohmure H, Miyawaki S, Nagata J, et al. Influence of forward head posture
on condylar position. J Oral Rehabil 2008;35:795–800.

4. Kim YI, Jung YH, Cho BH, et al. Cone-beam computerized tomography
evaluation of condylar changes and stability following two-jaw surgery:
Le Fort I osteotomy and mandibular setback surgery with rigid fixation.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2011;111:681–7.

5. Roh YC, Shin SH, Kim SS, et al. Skeletal stability and condy-
lar position related to fixation method following mandibular setback
with bilateral sagittal split ramus osteotomy. J Craniomaxillofac Surg
2014;42:1958–63.

6. Lee JH, Kim SM, Lee BK, et al. 3D vector analysis of mandibular condyle
stability in mandibular setback surgery with bicortical bioabsorbable
screw fixation. J Craniomaxillofac Surg 2014;42:e105–10.

7. Ueki K, Hashiba Y, Marukawa K, et al. The effects of changing posi-
tion and angle of the proximal segment after intraoral vertical ramus
osteotomy. Int J Oral Maxillofac Surg 2009;38:1041–7.

8. Hara S, Mitsugi M, Kanno T, et al. Clinical approach for mandibular
advancement by intraoral vertical ramus osteotomy with endoscopically
assisted intraoral fixation of an L-shaped compact lock plate. J Craniofac
Surg 2013;24:545–7.

9. Cohlmia JT, Ghosh J, Sinha PK, et al. Tomographic assessment of
temporomandibular joints in patients with malocclusion. Angle Orthod
1996;66:27–35.

0. Kikuchi K, Takeuchi S, Tanaka E, et al. Association between condylar
position, joint morphology and craniofacial morphology in orthodon-

tic patients without temporomandibular joint disorders. J Oral Rehabil
2003;30:1070–5.

1. Epker BN, Wessberg GA. Mechanisms of early skeletal relapse following
surgical advancement of the mandible. Br J Oral Surg 1982;20:175–82.

http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30392-4/sbref0105

	Changes in the position of the condyle after bilateral sagittal split ramus osteotomy in patients with mandibular retrusio...
	Introduction
	Patients and methods
	Patients
	Quantitative analysis
	Statistical analysis

	Results
	Discussion
	Conflict of interest
	Ethics statement/confirmation of patients permission
	References


