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Background:  Precise  implant  alignment  is a  crucial  prognostic  factor  in  total  knee  arthroplasty  (TKA).
Portable  navigation  systems  (PN-TKA)  were  reported  to be  better  than  the conventional  technique  (CON-
TKA).  We  hypothesized  that  PN-TKA  offered  greater  radiologic  precision  than  CON-TKA  in  mechanically
aligning  components.  We  investigated  whether  (1)  it improved  global  mechanical  alignment,  and  (2)
optimized  component  placement  with  respect  to the  tibial  and  femoral  mechanical  axes.
Patients  and methods:  A  systematic  literature  review  compared  PN-TKA  versus  CON-TKA.  PubMed,  Web
of Science  and  Cochrane  Library  search  retrieved  ten  studies.  Their  data  were  pooled  using RevMan
5.3.  Odds  ratios  (OR)  for dichotomous  data  were  calculated  with  95% confidence  intervals  (CIs)  for  each
outcome.  Statistical  heterogeneity  was assessed  as I2 using  a  standard  �2 test.  I2 >  50%  denoted  significant
heterogeneity  requiring  a  random  effects  model;  otherwise,  a  fixed  effects  model  was  applied.
Results:  There  were  significantly  fewer  outliers  for mechanical  axis (I2 =  24%,  OR =  0.62,  95%  CI =  0.42–0.91,
p  = 0.02)  and  coronal  femoral  component  angle  (I2 = 58%, OR = 0.31,  95%  CI  =  0.13–0.73,  p  = 0.007)  using  PN-
TKA;  however,  no  significant  difference  was  observed  for  coronal  tibial  component  angle  outliers  (I2 =  0%,

OR =  0.66,  95%  CI = 0.38–1.15,  p = 0.14).
Discussion:  Although  PN-TKA  appeared  to  improve  global  alignment,  it  had  no  effect  on coronal  tibial
alignment,  which  is a key  factor  in  predicting  the  long-term  success  of  component  fixation.  There  thus
appeared  to be no  definite  advantage  of PN-TKA  over  CON-TKA.
Level  of evidence:  III.

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

In total knee arthroplasty (TKA), precise implant alignment is a
rucial prognostic factor in terms of wear and subsequent loosening
1–7]. Methods of aligning TKA components involve intramedullary
nd extramedullary alignment guides, although they have lim-
ted accuracy [8]. Therefore, computer-assisted surgery (CAS) has
een introduced to improve precision [9–17] and reduce blood

oss by not invading the intramedullary canal [18–20]. However,
t has several limitations, such as high initial start-up costs, addi-

ional incisions and complications related to pin insertion, and the
eed for large consoles for registration and alignment feedback.
n accelerometer-based portable navigation (PN-TKA) device aims

∗ Corresponding author.
E-mail address: tshigepon@yahoo.co.jp (T. Shigemura).

https://doi.org/10.1016/j.otsr.2019.03.006
877-0568/© 2019 Elsevier Masson SAS. All rights reserved.
to achieve the same accuracy as CAS while using a smaller hand-
held surgical instrument. However, it is unclear whether precision
is improved: one prospective randomized controlled trial (RCT)
reported that outliers in the lower limb mechanical axis (MA),
coronal femoral component angle (CFA) and coronal tibial com-
ponent angle (CTA) were not significantly different from these of
the conventional technique (CON-TKA) [21], whereas another RCT
reported significantly fewer outliers using PN-TKA [22]. Therefore,
we conducted a systematic review and meta-analysis compar-
ing PN-TKA with CON-TKA. We  hypothesized that PN-TKA offered
greater radiological precision than CON-TKA in mechanically align-
ing components. We  investigated whether:
• it improved global mechanical alignment, and;
• optimized component placement with respect to the tibial and

femoral mechanical axes.

https://doi.org/10.1016/j.otsr.2019.03.006
http://www.sciencedirect.com/science/journal/18770568
http://www.elsevier.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.otsr.2019.03.006&domain=pdf
mailto:tshigepon@yahoo.co.jp
https://doi.org/10.1016/j.otsr.2019.03.006
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Fig. 1. Flowchart of literature screening. CAS: compu

. Materials and methods

The Preferred Reporting Items for Systematic Reviews and
eta-Analyses statement [23] was followed, as described in a pre-

iously published protocol at PROSPERO (CRD42018105474). In
uly 2018, we systematically searched PubMed, Web  of Science
nd the Cochrane Library for relevant articles, using the follow-
ng search strings: (“knee arthroplasty” or “knee replacement”)

nd (“assisted” or “navigated” or “navigation”) and (“hand-held” or
handheld” or “accelerometer” or “portable”). We  further checked
he reference lists of the retrieved articles so as to include addi-
ional studies. Selection involved randomized or non-randomized
sisted surgery; PSI: patient specific instrumentation.

prospective or retrospective comparative studies focusing on dif-
ferences between PN-TKA and CON-TKA. Studies were required
to report radiological parameters, as our primary endpoint was
the number of outliers in lower limb mechanical alignment (MA),
and our secondary endpoints were outliers in femoral component
alignment (CFA) and tibial component alignment (CTA). The lower
limb MA  was defined by the angle between the mechanical axes of
the femur and tibia [24]; CFA was the angle between the inferior

bicondylar line and the mechanical axis of the femur; and CTA was
the angle formed by the base plate and the mechanical axis of the
tibia. Outliers were defined as being outside a 3◦ interval around
the neutral value.
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Fig. 2. Methodological quality of the included studies, with an evaluation of bias (+: low risk of bias; −: high risk of bias; ?: unclear risk of bias).

Table 1
Characteristics of the selected studies.

Authors Year Country Study design Portable navigation group

Cases
(knees)

Gender
(M/F)

Age
(years)

BMI
(kg/m2)

Side
(L/R)

Device of
navigation

Nam et al. [25] 2014 US RCT 47 (47) 18/29 67.1 ± 7.5 31.1 ± 5.9 28/19 KA
Thiengwittayaporn
et  al. [22]

2016 TH RCT 40 (40) 8/32 68.0 ± 8.0 26.6 ± 3.7 18/22 IA

Gharaibeh et al. [21] 2017 AU RCT 89 (89) 34/55 69.2 ± 8.7 29.2 ± 4.8 44/45 KA
Fujimoto et al. [26] 2017 JP RCS 48 (48) N/A N/A N/A N/A KA2
Ikawa  et al. [27] 2017 JP RCT 121 (121) 15/106 74.0 ± 6.8 26.1 ± 3.7 N/A KA2
Ueyama et al. [28] 2017 JP RCS 67 (67) 8/59 76.9 ± 4.8 26 ± 3.8 N/A KA2
Matsumoto et al. [29] 2018 JP PCS 46 (50) 11/39 74.7 (49–90) 25.4

(17.1–39.3)
N/A KA2

Goh  et al. [30] 2018 SG PCS 38 (38) 10/28 63.9 ± 7.4 28.9 ± 5.7 19/19 IA
Kinney et al. [31] 2018 US RCT 24 (25) 12/13 66.4 ± 2.3 30.4 ± 1.2 N/A IA
Moo  et al. [32] 2018 SG RCS 30 (30) 10/20 67 (59, 76)a 26.2 (23.4,

30.3)a
13/17 IA

Authors Year Country Study design Conventional group

Cases(knees) Gender(M/F) Age (years) BMI  (kg/m2) Side(L/R) Device of navigation

Nam et al. [25] 2014 US RCT 47 (47) 20/27 66.1 ± 10.1 31.2 ± 5.6 26/21 Femur; IM, tibia; EM
Thiengwittayaporn et al. [22] 2016 TH RCT 40/40 6/34 65.9 ± 6.3 26.2 ± 3.2 18/22 Femur; IM, tibia; EM
Gharaibeh et al. [21] 2017 AU RCT 90 (90) 39/50 69 ± 8.3 29.6 ± 5.4 33/57 Femur; IM, tibia; IM
Fujimoto et al. [26] 2017 JP RCS 47 (47) 5/42 N/A N/A N/A Femur; IM, tibia; EM
Ikawa  et al. [27] 2017 JP RCT 120 (120) 19/101 74.1 ± 6.8 26.8 ± 4.1 N/A Femur; IM, tibia; EM
Ueyama et al. [28] 2017 JP RCS 75 (75) 14/61 78.1 ± 5.1 25.1 ± 4.4 N/A Femur; IM, tibia; EM
Matsumoto et al. [29] 2018 JP PCS 41 (50) 13/37 73.1 (36–86) 26.4 (17.3–37.7) N/A Femur; IM, tibia; EM
Goh  et al. [30] 2018 SG PCS 76 (76) 20/56 66.4 ± 7.3 27.6 ± 5.4 37/39 N/A
Kinney et al. [31] 2018 US RCT 23 (25) 9/16 65.0 ± 2.0 31.1 ± 1.2 N/A Femur; IM, tibia; EM
Moo  et al. [32] 2018 SG RCS 30 (30) 12/18 64 (59, 73) 27.5 (23.1, 29.8)a 14/16 Femur; IM, tibia; EM

U ized c
s  extram

d
B
(
6

S: United States; TH: Thailand; AU: Australia; JP: Japan; SG: Singapore; RCT: random
tudy;  BMI: body mass index; KA: KneeAlign; IA: iASSIST; IM:  intramedullary; EM:

a Values are expressed as medians, with interquartile range in brackets.

Following a preliminary review of 127 articles, we  excluded 41

uplicate studies, and 55 more after scanning titles and Abstracts.
y screening their full text, 21 articles were further excluded
Fig. 1), leaving finally 10 studies, with 555 knees in the PN-TKA and
00 in the CON-TKA group [21,22,25–32] (Table 1). In the PN-TKA
ontrolled trial; RCS: retrospective comparative study; PCS: prospective comparative
edullary.

group, six studies [21,25–29] used KneeAlign (KA; OrthoAlign Inc.,

Aliso Viejo, CA, USA) and 4 studies [22,30–32] used the iASSISTTM

Knee System (IA; Zimmer, Warsaw, IN, USA).
Two  of the present authors independently assessed the quality

of the included studies, and any disagreement between them was
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Fig. 3. Risk of bias. Each risk of bias item is presented as the percentage across all the included studies, which indicates the proportion of different levels of risk of bias for
each  item.

Fig. 4. Lower limb MA  outliers: forest plot. MA:  mechanical axis; M-H: Mantel-Haenszel method; CI: confidence intervals; df: degrees of freedom; PN: accelerometer-based
portable navigation; CON: conventional; KA: KneeAlign; IA: iASSIST.
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Table  2
Newcastle-Ottawa Scale for the included studies.

Authors Selection Comparability Outcome

Fujimoto et al. [26] XX XX X
Ueyama et al. [28] XX XX X
Matsumoto et al. [29] XX XX X
Goh  et al. [30] XX XX XX
Moo  et al. [32] XX XX X
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ig. 5. CFA outliers: forest plot. CFA: coronal femoral component alignment; M
ccelerometer-based portable navigation; CON: conventional; KA: KneeAlign; IA: iA

esolved through discussion. Five studies [21,22,25,27,31] were
ssessed using the Cochrane Collaboration’s tool (Fig. 2). Judge-
ents on each risk of bias item are presented as percentages across

ll included studies (Fig. 3). The Newcastle-Ottawa Scale (NOS) was
sed to assess the eligibility of the other five studies [26,28–30,32].
ll the articles were scored according to the three sections of the
OS: selection, comparability and outcome (Table 2).

.1. Statistical analysis

Data were pooled using RevMan software (version 5.3, Cochrane
ollaboration, Oxford, UK). The p-values < 0.05 were considered sig-

ificant. We  calculated the odds ratios (OR) for dichotomous data
ith 95% confidence intervals (CIs) for each outcome. Statistical
eterogeneity was assessed as I2 using a standard �2 test. I2 > 50%
enoted significant heterogeneity, and a random effects model was
antel-Haenszel method; CI: confidence interval; df: degrees of freedom; PN:
.

then applied to the meta-analysis; otherwise, a fixed effects model
was applied. Publication bias was estimated by observing asymme-
try in a funnel plot. In addition, sensitivity analysis was performed.
To explore clinical heterogeneity between the trials, subgroup anal-
yses based on the type of navigation system were conducted.

3. Results

Seven articles (722 knees) [21,22,25,26,29,30,32] reported the
number of MA  outliers, with no significant heterogeneity (I2 = 24%).
Pooled data showed that the number of MA  outliers was  signif-
icantly smaller in the PN-TKA group than in the CON-TKA group

(OR = 0.62, 95% CI = 0.42–0.91, p = 0.02; Fig. 4). A subgroup analysis
of the four studies (468 knees) [21,25,26,29] using KA in the PN-
TKA group found no significant difference in MA  outliers (OR = 0.68,
95% CI = 0.42–1.10, p = 0.11; Fig. 4); the three studies (254 knees)
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tliers: funnel plot.
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Fig. 7. CTA outliers: forest plot. CTA: coronal tibial component alignment; M-H:

Sensitivity analysis omitting non-RCTs revealed a similar
Fig. 6. CFA ou

22,30,32] using IA also showed no significant difference in MA out-
iers compared to CON-TKA (OR = 0.54, 95% CI = 0.28–1.02, p = 0.06;
ig. 4).

Nine articles (1,061 knees) [21,22,26–32] reported the num-
er of CFA outliers, with significant heterogeneity (I2 = 58%).
ooled data showed that the number of CFA outliers was signifi-
antly smaller in the PN-TKA group (OR = 0.31, 95% CI = 0.13–0.73,

 = 0.007; Fig. 5). A subgroup analysis of the five studies (757 knees)
21,26–29] using KA in the PN-TKA group found that there was  no
ignificant difference in CFA outliers (OR = 0.32, 95% CI = 0.08–1.31,

 = 0.11; Fig. 5), while subgroup analysis of the 4 studies (304 knees)
22,30–32] using IA showed fewer CFA outliers in the PN-TKA group
OR = 0.29, 95% CI = 0.10–0.88, p = 0.03; Fig. 5). A funnel plot for CFA
utliers showed asymmetry, indicating publication bias (Fig. 6),
lthough only nine studies were included in the funnel plot.

Eight articles (820 knees) [21,22,26,28–32] reported the number
f CTA outliers, with no significant heterogeneity (I2 = 0%). Pooled
ata showed that there was no significant difference in the number
f CTA outliers between the groups (OR = 0.66, 95% CI = 0.38–1.15,

 = 0.14; Fig. 7). Subgroup analysis of the four studies (516 knees)
21,26,28,29] using KA in the PN-TKA group found no significant dif-
erence in the number of CTA outliers (OR = 0.68, 95% CI = 0.28–1.65,

 = 0.40; Fig. 6); subgroup analysis of the four studies (304 knees)

22,30–32] using IA in the PN-TKA group also showed no signifi-
ant difference in CTA outliers compared to CON-TKA (OR = 0.65,
5% CI = 0.32–1.31, p = 0.23; Fig. 7).
Mantel-Haenszel method; CI: confidence interval; df: degrees of freedom; PN:
accelerometer-based portable navigation; CON: conventional; KA: KneeAlign; IA:
iASSIST.
trend for all items. Most studies used standing anteroposterior
radiographs, except one [21] that used non-weighted CT helical
scan. Omitting this study, results remains unchanged.
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. Discussion

The present meta-analysis showed that lower limb MA and CFA
utliers were significantly fewer in the PN-TKA group than in the
ON-TKA group, whereas there was no significant difference for
TA outliers.

The better results of PN-TKA concerning CFA outliers may  be
xplained by better detection of the biomechanical center of the hip
28,32], although Fujimoto et al. [26] reported technical issues due
o hip adduction during registration. In contrast, detection of the
nkle center remains imprecise and surgeon-dependent whatever
he method [28,32].

This may  be a limitation of PN-TKA if tibial malalignment is
onsidered as a factor of poor long-term survival [1,33–35].

The present study had several limitations.
Firstly, significant heterogeneity was observed for CFA outliers

I2 = 58%), possibly because of differences in surgeons’ skills, types
f cut guide used in the CON-TKA group, navigation devices and
atient characteristics. Subgroup analysis according to type of nav-

gation device did not reduce heterogeneity.
Secondly, the small number of randomized studies weakened

he analysis.
Thirdly, because of insufficient data, we could not analyze

agittal alignment, patient-reported outcomes, clinical scores,
omplication rates, reoperation rates, costs or long-term survival.
herefore, further studies are needed.

Fourthly, numerical data could not be exploited because of dif-
erences in definition of MA,  CFA and CTA.

. Conclusion

Within the limits of the present study, PN appeared to improve
emoral component alignment but not tibial component alignment.

isclosure of interest

The authors declare that they have no competing interest.

unding

No funding was received for this study.

ontributions

Shigemura: study design, drafting of manuscript.
Murata and Yamamoto: acquisition of data.
Mizuki and Toki: analysis and interpretation of data.
Wada: critical revision.

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.2019.03.006.

eferences

[1] Ritter MA,  Faris PM,  Keating EM,  Meding JB. Postoperative alignment of total
knee replacement. Its effect on survival. Clin Orthop Relat Res 1994;299:153–6.

[2] Jeffery RS, Morris RW,  Denham RA. Coronal alignment after total knee replace-
ment. J Bone Joint Surg Br 1991;73:709–14.

[3] Moreland JR. Mechanisms of failure in total knee arthroplasty. Clin Orthop Relat
Res  1988;226:49–64.
[4] Townley CO. The anatomic total knee resurfacing arthroplasty. Clin Orthop
Relat Res 1985;192:82–96.

[5] Cates HE, Ritter MA,  Keating EM,  Faris PM.  Intramedullary versus
extramedullary femoral alignment systems in total knee replacement. Clin
Orthop Relat Res 1993;286:32–9.

[

y: Surgery & Research 105 (2019) 619–626 625

[6] Massin P. How does total knee replacement technique influence polyethylene
wear? Orthop Traumatol Surg Res 2017;103:S21–7 [Review].

[7] Moubarak H, Brilhault J. Contribution of patient-specific cutting guides to
lower limb alignment for total knee arthroplasty. Orthop Traumatol Surg Res
2014;100:S239–42.

[8] Kim SJ, MacDonald M,  Hernandez J, Wixson RL. Computer assisted naviga-
tion in total knee arthroplasty: improved coronal alignment. J Arthroplasty
2005;20:123–31.

[9] Moon YW,  Han JH, Lee KH, Jang SW,  Seo JG. Clinical outcome of IM-guided total
knee arthroplasty with inappropriate femoral resection in coronal plane. Knee
Surg Relat Res 2013;25:19–24.

10] Rosenberger RE, Hoser C, Quirbach S, Attal R, Hennerbichler A, Fink C. Improved
accuracy of component alignment with the implementation of image-free
navigation in total knee arthroplasty. Knee Surg Sports Traumatol Arthrosc
2008;16:249–57.

11] Decking R, Markmann Y, Fuchs J, Puhl W,  Scharf HP. Leg axis after computer-
navigated total knee arthroplasty: a prospective randomized trial comparing
computer-navigated and manual implantation. J Arthroplasty 2005;20:282–8.

12] Weng YJ, Hsu RW,  Hsu WH.  Comparison of computer-assisted navigation and
conventional instrumentation for bilateral total knee arthroplasty. J Arthro-
plasty 2009;24:668–73.

13] Zhang GQ, Chen JY, Chai W,  Liu M,  Wang Y. Comparison between computer-
assisted-navigation and conventional total knee arthroplasties in patients
undergoing simultaneous bilateral procedures: a randomized clinical trial. J
Bone Joint Surg Am 2011;93:1190–6.

14] Bové JC. Computer-assisted total knee arthroplasty: does the tibial component
remain at malposition risk? Orthop Traumatol Surg Res 2010;96:536–42.

15] Kobayashi H, Akamatsu Y, Kumagai K, Kusayama Y, Aratake M,  Saito T. Influence
of  coronal bowing on the lower alignment and the positioning of component
in navigation and conventional total knee arthroplasty. Orthop Traumatol Surg
Res  2017;103:251–6.

16] Suero EM,  Lueke U, Stuebig T, Hawi N, Krettek C, Liodakis E. Computer nav-
igation for total knee arthroplasty achieves better postoperative alignment
compared to conventional and patient-specific instrumentation in a low-
volume setting. Orthop Traumatol Surg Res 2018;104:971–5.

17] Saragaglia D, Picard F, Chaussard C, Montbarbon E, Leitner F, Cinquin P.
Computer-assisted knee arthroplasty: comparison with a conventional pro-
cedure. Results of 50 cases in a prospective randomized study. Rev Chir Orthop
Reparatrice Appar Mot  2001;87:18–28 [In French].

18] Hinarejos P, Corrales M,  Matamalas A, Bisbe E, Cáceres E. Computer-assisted
surgery can reduce blood loss after total knee arthroplasty. Knee Surg Sports
Traumatol Arthrosc 2009;17:356–60.

19] Schnurr C, Csécsei G, Eysel P, König DP. The effect of computer navigation on
blood loss and transfusion rate in TKA. Orthopedics 2010;33:474.

20] Mohanlal PK, Sandiford N, Skinner JA, Samsani S. Comparison of blood loss
between computer assisted and conventional total knee arthroplasty. Indian J
Orthop 2013;47:63–6.

21] Gharaibeh MA,  Solayar GN, Harris IA, Chen DB, MacDessi SJ. Accelerometer-
based, portable navigation (KneeAlign) vs conventional instrumentation for
total knee arthroplasty: a prospective randomized comparative trial. J Arthro-
plasty 2017;32:777–82.

22] Thiengwittayaporn S, Fusakul Y, Kangkano N, Jarupongprapa C, Charoen-
phandhu N. Hand-held navigation may  improve accuracy in minimally invasive
total knee arthroplasty: a prospective randomized controlled trial. Int Orthop
2016;40:51–7.

23] Moher D, Liberati A, Tetzlaff J, Altman DG. PRISMA Group. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement. J Clin
Epidemiol 2009;62:1006–12.

24] Rivière C, Iranpour F, Auvinet E, Howell S, Vendittoli PA, Cobb J, et al. Alignment
options for total knee arthroplasty: a systematic review. Orthop Traumatol Surg
Res 2017;103:1047–56 [Review].

25] Nam D, Cody EA, Nguyen JT, Figgie MP,  Mayman DJ. Extramedullary guides
versus portable, accelerometer-based navigation for tibial alignment in total
knee arthroplasty: a randomized, controlled trial: winner of the 2013 HAP PAUL
award. J Arthroplasty 2014;29:288–94.

26] Fujimoto E, Sasashige Y, Nakata K, Yokota G, Omoto T, Ochi M.  Technical
considerations and accuracy improvement of accelerometer-based portable
computer navigation for performing distal femoral resection in total knee
arthroplasty. J Arthroplasty 2017;32:53–60.

27] Ikawa T, Takemura S, Kim M,  Takaoka K, Minoda Y, Kadoya Y. Usefulness of
an accelerometer-based portable navigation system in total knee arthroplasty.
Bone Joint J 2017;99:1047–52.

28] Ueyama H, Matsui Y, Minoda Y, Matsuura M,  Nakamura H. Using accelerometer-
based portable navigation to perform accurate total knee arthroplasty bone
resection in asian patients. Orthopedics 2017;40:e465–72.

29] Matsumoto K, Ogawa H, Fukuta M,  Mori N, Akiyama H. Comparative study
for  alignment of extramedullary guides versus portable accelerometer-based
navigation in total knee arthroplasty. J Knee Surg 2018;31:92–8.

30] Goh GS, Liow MHL, Tay DK, Lo NN, Yeo SJ, Tan MH.  Accelerometer-based
and computer-assisted navigation in total knee arthroplasty: a reduction in
mechanical axis outliers does not lead to improvement in functional outcomes

or quality of life when compared to conventional total knee arthroplasty. J
Arthroplasty 2018;33:379–85.

31] Kinney MC,  Cidambi KR, Severns DL, Gonzales FB. Comparison of the iAssist
Handheld Guidance System to Conventional Instruments for mechanical axis
restoration in total knee arthroplasty. J Arthroplasty 2018;33:61–6.

http://dx.doi.org/10.1016/j.otsr.2019.03.006
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0180
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0185
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0190
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0195
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0200
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0205
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0210
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0215
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0220
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0225
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0230
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0235
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0240
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0245
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0250
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0255
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0260
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0265
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0270
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0275
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0280
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0285
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0290
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0295
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0300
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0305
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0310
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0315
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0320
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0325
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0330


6 atolog

[

[

[

26 T. Shigemura et al. / Orthopaedics & Traum

32] Moo  IH, Chen JYQ, Chau DHH, Tan SW,  Lau ACK, Teo YS. Similar radiological

results with accelerometer-based navigation versus conventional technique in
total knee arthroplasty. J Orthop Surg (Hong Kong) 2018;26:1–7.

33] Berend ME,  Ritter MA,  Meding JB, Faris PM,  Keating EM,  Redelman R, et al.
Tibial component failure mechanisms in total knee arthroplasty. Clin Orthop
Relat Res 2004;428:26–34.

[

y: Surgery & Research 105 (2019) 619–626

34] Kim YH, Park JW,  Kim JS, Park SD. The relationship between the survival of total

knee arthroplasty and postoperative coronal, sagittal and rotational alignment
of  knee prosthesis. Int Orthop 2014;38:379–85.

35] Magnussen RA, Weppe F, Demey G, Servien E, Lustig S. Residual varus alignment
does not compromise results of TKAs in patients with preoperative varus. Clin
Orthop Relat Res 2011;469:3443–50.

http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0335
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0340
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0345
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350
http://refhub.elsevier.com/S1877-0568(19)30113-6/sbref0350

	No definite advantage of a portable accelerometer-based navigation system over conventional technique in total knee arthro...
	1 Introduction
	2 Materials and methods
	2.1 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	Disclosure of interest
	Funding
	Contributions
	Appendix A Supplementary data
	References


