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a  b  s  t  r  a  c  t

Background:  Cyclops  syndrome  after  anterior  cruciate  ligament  (ACL)  reconstruction  is  due  to a  fibrous
nodule  that  develops  in  the anterior  part  of the  intercondylar  notch  and  prevents  full  knee  extension.
The  primary  objective  of this  systematic  literature  review  was  to  evaluate  the  incidence  of  symptomatic
cyclops  lesion  after  ACL  reconstruction.  The  secondary  objective  was  to  identify  risk  factors  for cyclops
syndrome.
Hypothesis:  Cyclops  syndrome  is common  after  ACL  reconstruction  and  has several  risk  factors  reported
in  the  literature.
Methods:  A  systematic  literature  review  was performed  by  searching  the  PubMed,  Medline,  CINAHL,
Cochrane,  and  Embase  databases  with  the key terms  ‘cyclops’  and  ‘ACL  reconstruction’.  The  data  thus
retrieved  were  evaluated  independently  by  two investigators.  All  articles  in  English or  French  that
reported  the  incidence  and  risk  factors  of cyclops  syndrome  after  ACL  reconstruction  were  included.
Results:  The  search  retrieved  the  titles and  abstracts  of 79  articles,  of which  20  were  selected  to  be
read  in  full;  among  these,  10 were  included  in  the study.  The  incidence  of  symptomatic  cyclops  lesion
ranged  from  1.9%  to 10.9%.  Identified  risk  factors  were  as  follows:  pre-operatively,  knee  inflammation
and/or  motion  restriction  at  the time  of ACL  reconstruction;  intra-operatively,  narrow  intercondylar
notch  and excessively  anterior  position  of  the tibial  tunnel;  and  post-operatively,  persistent  hamstring

muscle  spasm.
Discussion:  Development  of  a  cyclops  lesion  is common  after  ACL  reconstruction,  occurs  early,  and  may
require  further  surgery.  The  knowledge  of the  risk  factors  provided  by this  study  may  improve  the  ability
to devise  effective  preventive  measures.
Level  of evidence:  II, systematic  literature  review.

©  2019  Elsevier  Masson  SAS.  All  rights  reserved.
. Introduction

Reconstruction of the anterior cruciate ligament (ACL) is a
ommonly performed procedure that produces reliable and repro-

ucible outcomes [1–3]. Although the post-operative complication
ate is low, loss of knee extension may  require revision surgery
4–7]. Cyclops syndrome was first described in 1990 by Jackson and
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Schaefer as loss of full knee extension due to the development of a
fibrous nodule at the base of the ACL [8–10]. Early impingement of
the nodule on the roof of the intercondylar notch limits knee exten-
sion [9]. Repeated microtrauma perpetuates the fibrotic process
responsible for nodule formation, resulting in painful extension
loss [9–11]. Early revision surgery is required to prevent the devel-
opment of degenerative lesions in the short term [12,13]. Cyclops

syndrome has been reported in patients who  did not undergo ACL
reconstruction [10,14,15]. Fibrous tissue at the tibial attachment
of the reconstructed ACL is often visible by magnetic resonance
imaging (MRI) but is not associated with clinical symptoms [16,17].

https://doi.org/10.1016/j.otsr.2019.07.007
http://www.sciencedirect.com/science/journal/18770568
http://www.elsevier.com
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Fig. 1. PRISM

The diagnosis of cyclops syndrome rests on the post-operative
linical and MRI  findings [18,19]. Early revision surgery is effective
n restoring motion range in the absence of osteoarthritis [12].

The primary objective of this systematic literature review was
o evaluate the incidence of symptomatic cyclops lesion after ACL
econstruction. The secondary objective was to identify risk factors
or cyclops syndrome. The working hypothesis was that cyclops
yndrome is common after ACL reconstruction and has several risk
actors reported in the literature.

. Material and Methods

The study followed recommendations for systematic litera-
ure reviews and meta-analyses [20,21]. The study objectives,

ethodology, and criteria for including and excluding articles were
etermined before data collection. The PubMed, Medline, CINAHL,
ochrane, and Embase databases were searched in July and August
018 using two MeSH indexing terms, ‘cyclops’ and ‘ACL recon-
truction’. As cyclops syndrome was first described in 1990 [7], no
ajor studies on the topic were published before this date. Conse-

uently, indexing terms such as ‘arthrofibrosis’ and ‘stiffness’ did
ot retrieve additional articles.

Articles were included if they supplied information on the
ncidence and risk factors of cyclops syndrome after ACL recon-
truction. Information was recorded on the diagnostic tools used to
etermine the incidence of cyclops syndrome (e.g., physical exam-

nation, imaging studies, arthroscopy, or several tools combined).
he other inclusion criteria were as follows: article in English or
rench, abstract available online, patients aged 18 years or older,
utograft or allograft ACL reconstruction, and clinical trial or cohort
tudy. No time limits were applied. Studies were excluded if they
nvolved patients with injuries to multiple ligaments or concomi-
ant bone lesions, more than one ACL reconstruction procedure, or

rocedures on the bone in addition to the ACL reconstruction. In
ddition, cadaver studies and case reports were excluded.

Two of us (TN and AH), working independently of each other,
elected articles based on the titles and abstracts. Disagreements
w diagram.

were resolved by consensus. After an extensive review of the arti-
cles, a second selection procedure was applied to ensure that no
major articles had been missed. The following data were extracted
from each selected article: demographics, incidence of cyclops syn-
drome, risk factors for cyclops syndrome, time to symptom onset,
and level of evidence.

The methodological quality of the articles was assessed by the
same two  investigators (TN, AH), who independently applied the
Cochrane risk-of-bias tool based on the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA [20]) state-
ment. Heterogeneity was evaluated qualitatively by comparing
study designs, study populations, types of ACL reconstruction, out-
comes, and blinding. Homogeneity testing was not performed.

3. Results

3.1. Article selection

Of the 79 initially retrieved articles (Fig. 1), 20 were selected
based on the title and abstract. Of these, 9 were included in the
study, together with an additional study identified by manually
checking the reference lists of selected articles. Table 1 lists the
10 included articles. Publication dates ranged from 1995 to 2017.
There was no overlap in study populations. The level of evidence
was II for two  articles, III for two  articles, and IV for six articles. The
diagnosis of cyclops syndrome was  established by arthroscopy only
in 3 studies, physical examination only in 3 studies, imaging studies
only in 1 study, physical examination and arthroscopy combined in
2 studies, and physical examination and imaging studies combined
in 1 study.

The results of the study quality assessment according to PRISMA
are reported in the electronic appendix.
3.2. Incidence

The incidence of symptomatic cyclops syndrome ranged from
1.9% to 10.2% after single-bundle reconstruction [18,21–23] and
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Table 1
Selected studies and incidence of cyclops syndrome diagnosed by physical examination, arthroscopy, and/or magnetic resonance imaging.

Authors Year of publication Study design Primary objective Patients, n Follow-up
(months)

Level of
evidence

Incidence of cyclops syndrome

Clinical Arthroscopic MRI

Delincé [26] 1998 Descriptive Characteristics of the
lesions

65 14-35 IV - 35.4% -

Muellner [30] 1999 Prospective Outcomes of ACL
reconstruction

119 5.9-9.5 II - 17.6% -

Ahn  [5] 2007 Retrospective Identification of good
prognostic factors

208 21.2 IV - 21.5% -

Wang  [17] 2009 Therapeutic case series Histological study 311 13.3 IV 1.9% 14.5% -
Sonnery-Cottet [24] 2010 Therapeutic case series Characteristics of

double-bundle ACL
reconstruction

387 12 IV 3.6% - -

Gohil  [18] 2014 RCT Clinical and MRI
evaluation of the
lesions

48 12 II 10.2% - 46.8%

Fujii  [25] 2015 Case-control Lesions and
intercondylar notch
size

55 45.6 IV 10.9% 27.3% -

Pinto  [28] 2017 Case-control Cyclops syndrome and
hamstring spasm

45 6 III 2.1% - -

Sanders [22] 2017 Historical cohort Incidence, risk factors,
and outcomes

1841 123.6 III 2% - -

Facchetti [8] 2017 Descriptive MRI  findings 113 24 IV - - 33% (after 2
years)

ACL: anterior cruciate ligament; MRI: magnetic resonance imaging; RCT: randomised controlled trial.
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rom 3.6% to 10.9% after double-bundle reconstruction [24,25]. The
ncidence of cyclops lesions visible arthroscopically as a fibrous
odule in the intercondylar notch ranged from 15.0% to 35.0%
5,24,26] and the incidence of cyclops lesions seen by MRI  from
3.0% to 46.8% [8,18].

.3. Risk factors

.3.1. Intrinsic risk factors
A 2.6-fold increase in the risk of cyclops syndrome in young

emales was found in two studies [22,25]. In contrast, another study
ound no risk increase in young females but noted a higher risk of
adiological cyclops lesions in patients with low body mass index
alues (P = 0.002) [8]. The rate of surgical revision to treat cyclops
yndrome was 6.3% in patients whose ACL reconstruction was per-
ormed within 48 h after the injury compared to 2.5% when the
rocedure was done after resolution of the inflammatory response;
owever, this difference was not statistically significant [27].

No associations with the development of cyclops syndrome
ere found for age [7,22,25,28], level of sports activities [28], or
resence of bone bruising [28].

.3.2. Surgical factors
The risk of cyclops syndrome was 5.3 times higher after sur-

ical ACL reconstruction than after non-operative treatment [22].
mong intra-operative factors, a narrow intercondylar notch was
ssociated with a higher risk of cyclops syndrome (P = 0.01) [25].
atanabe et al. [29] suggested that anterior positioning of the

ibial tunnel might increase the risk, but this possibility was not
upported by studies by Fujii et al. [25] and Muellner et al. [30].

hen double-bundle reconstruction was performed, the use of a
uadricipital tendon autograft was associated with a higher risk
ompared to the risk of a hamstring tendon autograft [24]. None of
he studies compared the incidence of cyclops syndrome between
atients managed by single-bundle versus double-bundle recon-
truction.

Sanders et al. reported a 6.7-fold increase in the risk of cyclops
yndrome when the ACL reconstruction was performed more than

 weeks after the injury [22]. Others, however, did not replicate this
nding [17,28].

The following factors were not associated with the occurrence
f cyclops syndrome: arthroscopy or open surgery for the ACL
econstruction [26], use of patellar tendon or hamstring tendon
rafts [5,17,22,28], preservation of the residual ACL fibres [18],
oncomitant meniscal repair [22,25], or concomitant antero-lateral
econstruction [28].

.3.3. Post-operative factors
During the immediate post-operative period, loss of active knee

xtension and stunning of the quadriceps were associated with a
igher risk of cyclops syndrome [24]. Pinto et al. reported that ham-
tring spasm 3 to 6 weeks after surgery was a risk factor for cyclops
yndrome: hamstring spasm was present in 58% of the 45 patients
ho required revision surgery for cyclops syndrome compared to

nly 24% of the controls (P < 0.001) [28]. The time from surgery to
he initiation of post-operative rehabilitation was not associated
ith the risk of cyclops syndrome [17,25].

. Discussion

The incidence of symptomatic cyclops lesion after ACL recon-
truction ranged from 1.9% to 10.9% and remained stable over time

Table 1). This systematic literature review helped to identify sev-
ral specific risk factors including knee inflammation and knee
tiffness before surgery, a narrow intercondylar notch and exces-
ively anterior tibial tunnel position, and hamstring spasm after
urgery & Research 105 (2019) 1401–1405

surgery. Knowledge of these risk factors may  help to decrease the
risk of cyclops syndrome [31].

Factors that were not associated with the occurrence of cyclops
syndrome included age [22,28], level of sports activities [28], bone
bruising [28], use of arthroscopy or open surgery [26], use of patel-
lar or hamstring graft material [5,17,22,28], preservation of residual
ACL fibres [18], concomitant meniscal repair [22,25], concomitant
antero-lateral ligament reconstruction [28], and time from surgery
to the initiation of rehabilitation therapy [17,25].

The best treatment of cyclops syndrome is the institution of
preventive measures that decrease the incidence and impact of
the condition. When revision surgery to perform anterior release
is required, the range-of-motion outcomes are disappointing [32].
Revision surgery must be performed within 1 year after ACL recon-
struction and must be followed by an appropriate rehabilitation
programme [11,33].

Among pre-operative factors, the time from injury to surgery
does not seem associated with the risk of cyclops syndrome [8]. In
contrast, knee inflammation (oedema, effusion) and knee stiffness
are risk factors [12,34].

During surgery, preventive measures include anatomical graft
positioning, evaluation for anterior dislocation of the ACL stump
that might be overlooked, notch reconstruction if needed, the use
of gradually increasing drill bit diameters to create the tunnels, and
routine removal of bone and cartilage fragments, notably at the
tibial ACL insertion [26].

Proximally, hypertrophic scarring of the synovial membrane or
ligament suspending the Hoffa fat pad to the roof of the notch
should be sought by arthroscopic inspection at the end of the pro-
cedure, with the knee extended. Inverted cyclops lesions have been
described and require careful attention to the roof of the notch
during surgery [35,36]. A narrow notch and excessively anterior
position of the tibial tunnel were also identified as risk factors
[25,37]. The risk was not associated with the type of graft mate-
rial (patellar vs. hamstring tendons) or preservation of the residual
ACL fibres [17,38–41].

After surgery, hamstring spasm and stunning of the quadriceps
were associated with a higher risk of cyclops syndrome [24,28].

One of the limitations of this study is the low level of evidence
provided by the selected articles. Furthermore, cyclops syndrome
is defined as loss of knee extension combined with imaging study
evidence of a fibrous nodule in the intercondylar notch [8,18]. Sole
reliance on arthroscopy tends to overestimate the incidence of
cyclops syndrome, and MRI  has a high false-positive rate [16,17].

5. Conclusion

The incidence of symptomatic cyclops syndrome ranged from
1.9% to 10.9%. The following risk factors were identified: before
surgery, knee inflammation and knee motion range restriction at
the time of surgery; during surgery, a narrow intercondylar notch
and excessively anterior tibial tunnel; and after surgery, persis-
tent hamstring spasm. Knowledge of these risk factors allows the
development of preventive measures.

Disclosure of interest

The authors declare that they have no competing interest.
Funding

None.



logy: S

A

A

e

A

t

R

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[
of  the morphological variations of the meniscus: a cadaver study. Knee Surg
T. Noailles et al. / Orthopaedics & Traumato

uthors’ contributions

TN and AH selected the articles.
All authors contributed to create and validate the manuscript.

cknowledgements

We thank Yannick Minvielle and Isabelle Chapelle-Marcillac for
ditorial assistance.

ppendix A. Supplementary data

Supplementary data associated with this article can be found, in
he online version, at https://doi.org/10.1016/j.otsr.2019.07.007.

eferences

[1] Mundi R, Bhandari M.  Cochrane in CORR (®): double-bundle versus single-
bundle reconstruction for anterior cruciate ligament rupture in adults (Review).
Clin  Orthop Relat Res 2016;474:1099–101.

[2] Colombet P, Dejour D, Panisset JC, Siebold R. The French Arthroscopy Society
Current concept of partial anterior cruciate ligament ruptures. Orthop Trauma-
tol Surg Res 2010;96(Suppl):S109–18.

[3] Löcherbach C, Zayni R, Chambat P, Sonnery-Cottet B. Biologically enhanced ACL
reconstruction. Orthop Traumatol Surg Res 2010;96:810–5.

[4] Abat F, Gelber PE, Erquicia JI, Pelfort X, Tey M,  Monllau JC. Promising short-term
results following selective bundle reconstruction in partial anterior cruciate
ligament tears. Knee 2013;20:332–8.

[5] Ahn JH, Yoo JC, Yang HS, Kim JH, Wang JH. Second-look arthroscopic findings
of  208 patients after ACL reconstruction. Knee Surg Sports Traumatol Arthrosc
2007;15:242–8.

[6] Salzler MJ, Lin A, Miller CD, Herold S, Irrgang JJ, Harner CD. Complications after
arthroscopic knee surgery. Am J Sports Med  2014;42:292–6.

[7] Tan SH, Lau BP, Khin LW,  Lingaraj K. The importance of patient sex in the out-
comes of anterior cruciate ligament reconstructions: a systematic review and
meta-analysis. Am J Sports Med  2016;44:242–54.

[8] Facchetti L, Schwaiger BJ, Gersing AS, Guimaraes JB, Nardo L, Majumdar S,
et  al. Cyclops lesions detected by MRI  are frequent findings after ACL surgi-
cal reconstruction but do not impact clinical outcome over 2 years. Eur Radiol
2017;27:3499–508.

[9] Jackson DW,  Schaefer RK. Cyclops syndrome: loss of extension following intra-
articular anterior cruciate ligament reconstruction. Arthroscopy 1990;6:171–8.

10] Runyan BR, Bancroft LW,  Peterson JJ, Kransdorf MJ,  Berquist TH, Ortiguera CJ.
Cyclops lesions that occur in the absence of prior anterior ligament reconstruc-
tion. Radiographics 2007;27:e26.

11] Delcogliano A, Franzese S, Branca A, Magi M,  Fabbriciani C. Light and scan elec-
tron microscopic analysis of cyclops syndrome: etiopathogenic hypothesis and
technical solutions. Knee Surg Sports Traumatol Arthrosc 1996;4:194–9.

12] Mayr HO, Brandt CM,  Weig T, Koehne M,  Bernstein A, Suedkamp NP, et al. Long-
term results of arthroscopic arthrolysis for arthrofibrosis after anterior cruciate
ligament reconstruction. Arthroscopy 2017;33:408–14.

13] Samaan MA,  Facchetti L, Pedoia V, Tanaka MS,  Link TM,  Souza RB, et al.
Cyclops lesions are associated with altered gait patterns and medial knee
joint cartilage degeneration at 1 year after ACL-reconstruction. J Orthop Res
2017;35:2275–81.

14] Irisawa H, Takahashi M,  Hosokawa T, Nagano A. Cyclops syndrome occurring
after chronic partial rupture of the anterior cruciate ligament without surgical
reconstruction. Knee Surg Sports Traumatol Arthrosc 2007;15:144–6.

15] Tonin M,  Saciri V, Veselko M,  Rotter A. Progressive loss of knee extension after
injury. Cyclops syndrome due to a lesion of the anterior cruciate ligament. Am
J  Sports Med  2001;29:545–9.

16] Ahn JH, Wang JH, Lee YS, Kim JG, Kang JH, Koh KH. Anterior cruciate liga-

ment reconstruction using remnant preservation and a femoral tensioning
technique: clinical and magnetic resonance imaging results. Arthroscopy
2011;27:1079–89.

17] Wang J, Ao Y. Analysis of different kinds of cyclops lesions with or without
extension loss. Arthroscopy 2009;25:626–31.

[

urgery & Research 105 (2019) 1401–1405 1405

18] Gohil S, Falconer TM,  Breidahl W,  Annear PO. Serial MRI  and clinical assessment
of  cyclops lesions. Knee Surg Sports Traumatol Arthrosc 2014;22:1090–6.

19] McMahon PJ, Dettling JR, Yocum LA, Glousman RE. The cyclops lesion: a cause
of  diminished knee extension after rupture of the anterior cruciate ligament.
Arthroscopy 1999;15:757–61.

20] Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for sys-
tematic reviews and meta-analyses: the PRISMA statement. PLoS Med  2009;6
[e1000097].

21] Wright RW,  Brand RA, Dunn W,  Spindler KP. How to write a systematic review.
Clin Orthop Relat Res 2007;455:23–9.

22] Sanders TL, Kremers HM,  Bryan AJ, Kremers WK,  Stuart MJ,  Krych AJ. Proce-
dural intervention for arthrofibrosis after ACL reconstruction: trends over two
decades. Knee Surg Sports Traumatol Arthrosc 2017;25:532–7.

23] Sonnery-Cottet B, Panisset JC, Colombet P, Cucurulo T, Graveleau N, Hulet C,
et  al., Partial ACL. reconstruction with preservation of the posterolateral bundle.
Orthop Traumatol Surg Res 2012;98(Suppl):S165–70.

24] Sonnery-Cottet B, Lavoie F, Ogassawara R, Kasmaoui H, Scussiato RG, Kid-
der JF, et al. Clinical and operative characteristics of cyclops syndrome
after double-bundle anterior cruciate ligament reconstruction. Arthroscopy
2010;26:1483–8.

25] Fujii M,  Furumatsu T, Miyazawa S, Okada Y, Tanaka T, Ozaki T, et al. Intercondy-
lar  notch size influences cyclops formation after anterior cruciate ligament
reconstruction. Knee Surg Sports Traumatol Arthrosc 2015;23:1092–9.

26] Delincé P, Krallis P, Descamps PY, Fabeck L, Hardy D. Different aspects of the
cyclops lesion following anterior cruciate ligament reconstruction: a multifac-
torial etiopathogenesis. Arthroscopy 1998;14:869–76.

27] Herbst E, Hoser C, Gföller P, Hepperger C, Abermann E, Neumayer K, et al. Impact
of  surgical timing on the outcome of anterior cruciate ligament reconstruction.
Knee Surg Sports Traumatol Arthrosc 2017;25:569–77.

28] Pinto FG, Thaunat M,  Daggett M,  Kajetanek C, Marques T, Guimares T, et al.
Hamstring contracture after ACL reconstruction is associated with an increased
risk  of cyclops syndrome. Orthop J Sports Med  2017;5, 2325967116684121.

29] Watanabe BM,  Howell SM. Arthroscopic findings associated with roof impinge-
ment of an anterior cruciate ligament graft. Am J Sports Med  1995;23:616–25.

30] Muellner T, Kdolsky R, Grossschmidt K, Schabus R, Kwasny O, Plenk Jr H.  Cyclops
and cyclopoid formation after anterior cruciate ligament reconstruction: clin-
ical  and histomorphological differences. Knee Surg Sports Traumatol Arthrosc
1999;7:284–9.

31] Noyes FR, Berrios-Torres S, Barber-Westin SD, Heckmann TP. Prevention of per-
manent arthrofibrosis after anterior cruciate ligament reconstruction alone or
combined with associated procedures: a prospective study in 443 knees. Knee
Surg Sports Traumatol Arthrosc 2000;8:196–206.

32] Said S, Christainsen SE, Faunoe P, Lund B, Lind M.  Outcome of surgical treat-
ment of arthrofibrosis following ligament reconstruction. Knee Surg Sports
Traumatol Arthrosc 2011;19:1704–8.

33] Eckenrode BJ. An algorithmic approach to rehabilitation following arthroscopic
surgery for arthrofibrosis of the knee. Physiother Theory Pract 2018;34:66–74.

34] Mayr HO, Weig TG, Plitz W.  Arthrofibrosis following ACL reconstruction–
reasons and outcome. Arch Orthop Trauma Surg 2004;124:518–22.

35] Kambhampati S, Ware H, Inverted cyclops lesion after anterior cruciate liga-
ment reconstruction, Ann R. Coll Surg Engl 2012;94:e99–100.

36] Rubin LE, Yeh PC, Medvecky MJ.  Extension loss secondary to femoral-sided
inverted cyclops lesion after anterior cruciate ligament reconstruction. J Knee
Surg 2009;22:360–3.

37] Ahn JH, Lee SH, Choi SH, Lim TK. Magnetic resonance imaging evaluation of
anterior cruciate ligament reconstruction using quadrupled hamstring tendon
autografts: comparison of remnant bundle preservation and standard tech-
nique. Am J Sports Med  2010;38(9):1768–77.

38] Cha J, Choi SH, Kwon JW,  Lee SH, Ahn JH. Analysis of cyclops lesions after
different anterior cruciate ligament reconstructions: a comparison of the
single-bundle and remnant bundle preservation techniques. Skeletal Radiol
2012;41(8):997–1002.

39] Hu J, Qu J, Xu D, Zhang T, Zhou J, Lu H. Clinical outcomes of remnant preserv-
ing  augmentation in anterior cruciate ligament reconstruction: a systematic
review. Knee Surg Sports Traumatol Arthrosc 2014;22(9):1976–85.

40] Ryu K, Iriuchishima T, Oshida M,  Saito A, Kato Y, Tokuhashi Y, et al. Evaluation
Sports Traumatol Arthrosc 2015;23:15–9.
41] Tie K, Chen L, Hu D, Wang H. The difference in clinical outcome of single-

bundle anterior cruciate ligament reconstructions with and without remnant
preservation: a meta-analysis. Knee 2016;23:566–74.

http://dx.doi.org/10.1016/j.otsr.2019.07.007
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0005
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0010
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0015
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0020
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0025
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0030
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0035
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0040
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0045
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0050
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0055
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0060
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0065
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0070
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0075
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0080
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0085
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0090
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0095
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0100
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0105
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0110
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0115
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0120
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0125
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0130
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0135
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0140
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0145
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0150
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0155
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0160
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0165
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0170
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0175
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30219-1/sbref0205

	Incidence and risk factors for cyclops syndrome after anterior cruciate ligament reconstruction: A systematic literature r...
	1 Introduction
	2 Material and Methods
	3 Results
	3.1 Article selection
	3.2 Incidence
	3.3 Risk factors
	3.3.1 Intrinsic risk factors
	3.3.2 Surgical factors
	3.3.3 Post-operative factors


	4 Discussion
	5 Conclusion
	Disclosure of interest
	Funding
	Authors’ contributions
	Acknowledgements
	Appendix A Supplementary data
	References


