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Objectives:  To investigate  the prevalence  of the ultrasound  findings  indicative  of  monosodium  urate  crys-
tal deposits  at the  hip  joint  in patients  with  gout  and to explore  the  association  between  the  ultrasound
findings  and  the  clinical  and  serological  features.
Methods: Bilateral  ultrasound  assessment  of the  hip  joint  was  carried  out  in  40  consecutive  patients  with
gout,  diagnosed  according  to  the  latest  Gout  American  College  of  Rheumatology/European  League  Against
Rheumatism  classification  criteria,  and  25 disease  controls.  Ultrasound  evidence  of crystal  deposits  was
obtained  using  the  Outcome  Measures  in  Rheumatology  definitions:  hip  intra-articular  aggregates  and/or
tophi, and  “double  contour”  sign  over  the  hyaline  cartilage  of the femoral  head.
Results: The  ultrasound  examination  revealed  crystal  deposits  in at least  one  hip  in 17  out  of 40  patients
(42.5%)  with  gout, and  in  2 out  of  25 disease  controls  (8.0%)  (P =  0.0029).  Aggregates,  tophi,  and  “double
contour”  sign  were found  in  at least one  hip  in  13 (32.5%),  6 (15.0%)  and  6  (15.0%)  out  of  40  patients  with

gout,  respectively.  A  moderate  association  between  disease  duration  (P =  0.004,  Rpb  =  0.442),  number  of
gouty  “attacks”  in  the previous  year  (P  = 0.029,  Rpb  =  0.346),  presence  of subcutaneous  tophi  (P  =  0.037,
V  = 0.330)  and ultrasound  crystal  deposits  was  found.
Conclusion:  Our  results  indicate  that  detecting  monosodium  urate  crystals  by ultrasound  is  common  at
hip joint  in patients  with  gout.

©  2019  Société  franç aise  de  rhumatologie.  Published  by  Elsevier  Masson  SAS.  All rights  reserved.
. Introduction

Gout is a crystal arthropathy characterized by monosodium
rate (MSU) crystal deposition in joints and surrounding soft tis-
ues [1].

The gold standard for the diagnosis of gout is the identification
f MSU  crystals in the synovial fluid analysis [2]. Over the few last
ears, ultrasound (US) has proven to be a fast, safe and accurate
maging technique in the detection of MSU  crystal deposits, inflam-

atory and structural changes both at joint and tendon levels [3,4].

he US “double contour” (DC) sign has been included in the latest
out American College of Rheumatology (ACR)/European League
gainst Rheumatism (EULAR) classification criteria [5].

∗ Corresponding author at: Clinica Reumatologica, Università Politecnica delle
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Gout affects mainly the peripheral joints of the lower limb,
especially the first metatarsophalangeal (MTP) joint, ankle and
knee [6]. However, no joint is exempt, including the rare
involvement of spine, pubic symphysis and sacroiliac joints
[7–10].

Hip involvement in patients with gout is considered uncom-
mon  and it has been described only in a few case reports
[11–19].

In a recent preliminary US study, our group found a consider-
able burden of MSU  crystal deposits at the hip joint in a group of
patients with gout, raising the hypothesis that hip involvement in
gout might be underestimated [20].

The objectives of this study were to investigate the prevalence
of the US findings indicative of MSU  crystal deposits (aggregates,

tophi and DC sign) at the hip joint in patients with gout, in
comparison with a group of disease controls, and to explore the
association between the US findings and the clinical and serological
features.
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. Methods

.1. Patients

Consecutive patients with gout, diagnosed according to the 2015
CR/EULAR classification criteria [5], and age/body mass index

BMI)/sex-matched controls, diagnosed with other rheumatic
iseases according to the international diagnostic/classification cri-
eria, were enrolled [21–25].

All the patients were recruited from the outpatient clinic of the
Clinica Reumatologica” of the “Carlo Urbani” Hospital, Jesi, Ancona,
taly.

The required inclusion criteria for patients with gout were either
 positive synovial fluid analysis for MSU  crystals and/or pres-
nce of subcutaneous tophi at the physical examination. Exclusion
riteria for patients with gout and disease controls were: prior
iagnosis of other crystal related arthropathies, such as calcium
yrophosphate deposition disease, previous surgical procedures
nd/or pronounced injures of the hip, and hip synovitis at the time
f the evaluation. Patients with hip synovitis at the time of the eval-
ation were excluded as the presence of joint effusion may  generate
n image of pseudo “double contour” enhancing the echogenicity
f the cartilage superficial margin. Disease controls with hyper-
ricemia and/or with family history of gout were excluded.

Local ethics committee approval was not obtained as all patients
nderwent clinical and US examination per our local protocols. All
atients gave their informed consent before entry into the study
or the anonymous analysis of the data. No specific funding was
eceived from any bodies in the public, commercial of not-for-profit
ectors to carry out the work described in this manuscript.

.2. Clinical examination

A clinically experienced rheumatologist collected the demo-
raphic (age, gender, height and weight), clinical (family history
f gout, disease duration, number of gouty “attacks” in the pre-
ious year, previous episodes of hip inflammatory involvement)
nd laboratory (synovial fluid analysis, serum urate level, C-
eactive protein and erythrocyte sedimentation rate) data of all
atients. Comorbidities (congestive heart failure, chronic kidney
isease, dyslipidemia, hypertension, type II diabetes and metabolic
yndrome) and use of medications (urate-lowering treatments,
olchicine and diuretics) were also investigated. Previous episodes
f gouty “attacks”, including those involving the hip, were identi-
ed according to the definitions for the symptomatic and “typical”
pisodes provided in the ACREULAR classification criteria for gout
5]. The BMI  was calculated for each patient. The same rheumatol-
gist also performed the physical examination mainly aimed at the
etection of subcutaneous tophi.

.3. Ultrasound examination

Each patient underwent a bilateral hip US exam. The hip US
xam was carried out by a rheumatologist with seven years of
xperience in musculoskeletal US (A.D.M.), blind to patients’ clin-
cal data, using a My  Lab Twice US machine (Esaote S.p.A. Genoa,
taly), working with a linear (3–13 MHz) or, when necessary, a con-
ex probe (2–7 MHz). The lower frequency probe (2–7 MHz) was
sed to assess overweight and obese patients in which higher fre-
uency probes were not appropriate to examine deep structures,
uch as the hip.
During the US exam, the patients were placed on the examina-
ion bed lying in supine position with the lower limb in external
otation (heels together, toes apart). The hip joint was scanned
ith both longitudinal and transverse views [26]. The following
pine 86 (2019) 633–636

abnormalities were investigated: hip intra-articular tophi and/or
aggregates, DC sign over the hyaline cartilage of the femoral head.

According to the Outcome Measure in Rheumatology definitions
[27], the US elementary lesions of gout were identified as follows:

• aggregates: “highly reflective heterogeneous hyperechoic foci
that may  generate posterior acoustic shadow”;

• tophi: “a circumscribed, inhomogeneous, hyperechoic and/or
hypoechoic aggregation (which may  or may  not generate pos-
terior acoustic shadow), which may  be surrounded by a small
anechoic rim”;

• DC sign: “abnormal hyperechoic band over the superficial margin
of the articular hyaline cartilage, which may be either irregular
or regular, continuous, or intermittent”.

2.4. Statistical analysis

Results are reported as mean ± standard deviation (SD)
for quantitative variables. Results for qualitative variables are
expressed as frequency and corresponding percentage.

The correlation between the US findings and the clinical and
serological variables was  assessed. Chi-square test and Cramer’s V
were used to correlate the US findings with the categorical and/or
ordinal variables (gender, previous episodes of hip synovitis, pres-
ence of subcutaneous tophi and synovial fluid analysis positive for
MSU  crystals). Point-biserial correlation (Rpb) was  used to evaluate
the correlation between the US findings and the quantitative vari-
ables (age, BMI, disease duration, serum urate levels and number of
gouty “attacks” in the previous year). P-value was set at < 0.05 for
significance.

Statistical analysis was performed using SPSS (Statistical Pack-
age for Social Sciences) software (version 24.0 for Mac, Chicago,
Illinois, USA).

3. Results

Eighty hips, in 40 patients with gout, and 50 hips, in 25 disease
controls, were evaluated.

Forty-nine patients (29 patients with gout and 20 disease con-
trols) were assessed using a linear probe whereas the remaining 16
patients (11 patients with gout and 5 disease controls) were stud-
ied using a convex probe. The group of disease controls was made
up of 7 patients with rheumatoid arthritis, 6 patients with psori-
atic arthritis, 5 patients with hip osteoarthritis (OA), 5 patients with
ankylosing spondylitis and 2 patients with rheumatic polymyalgia.

Table 1 illustrates the main demographic, clinical and serologic
features of the patients with gout and disease controls.

Table 2 illustrates the prevalence and distribution of the US  find-
ings indicating MSU  crystal deposits at the hip joint in patients with
gout and disease controls.

In patients with gout, aggregates were identified as isolated
findings in 11 out of 13 hips (84.6%) and in association with tophi
and/or DC sign in the remaining 2 hips (15.4%). Tophi were detected
as isolated findings in 4 out of 7 hips (57.1%) and in association with
aggregates and/or DC sign in the remaining 3 hips (42.9%). DC sign
was detected as isolated findings in 4 out of 7 hips (57.1%) and in
association with aggregates and/or tophi in the remaining 3 hips
(42.9%).

There was a moderate association between the US findings and
the disease duration (P = 0.004, Rpb = 0.442), the number of gouty

“attacks” in the previous year (P = 0.029, Rpb = 0.346) and the pres-
ence of subcutaneous tophi (P = 0.037, V = 0.330). No correlation was
found between the US findings and the other variables that had
been considered.
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Table  1
Demographic, clinical and serological data of the patients with gout and disease controls.

Gout Gout with hip US MSU deposits Gout without hip US MSU deposits Controls

Male/Female 39/1 17/0 22/1 23/2
Age  (years) 67.0 ± 12.5 68.9 ± 9.5 65.5 ± 14.4 59.7 ± 13.1
Disease  duration (years) 10.5 ± 10.1 15.6 ± 9.1 6.7 ± 9.2 8.8 ± 13.5
BMI  (kg/m2) 27.7 ± 5.0 28.2 ± 3.6 27.3 ± 5.9 28.6 ± 3.5
Subcutaneous tophi 16 (40.0%) 10 (58.8%) 6 (26.1%) 0
History of hip inflammatory involvement 11 (27.5%) 5 (29.4%) 6 (26.1%) 8 (32.0%)
Family  history of gout 20 (50.0%) 10 (58.8%) 10 (43.5%) 0
Gouty  “attacks” in the previous year 28 (70.0%) 15 (88.2%) 13 (56.5%) –
Number of gouty “attacks” in the previous year 2.4 ± 2.9 3.5 ± 3.4 1.5 ± 2.2 –
Laboratory data
Serum urate level (mg/dL) 6.3 ± 1.7 6.0 ± 1.4 6.5 ± 1.9 5.4 ± 1.1
ESR  (mm/h) 22.2 ± 14.6 23.9 ± 15.3 21.5 ± 14.2 24.3 ± 13.8
CRP  (mg/dL) 1.2 ± 1.1 1.2 ± 1.1 1.1 ± 1.1 1.4 ± 1.6
MSU  crystals in the synovial fluid analysis 31 (77.5%) 11 (64.7%) 20 (87.0%) –
Therapy
Urate-lowering drugs 35 (87.5%) 15 (88.2%) 20 (87.0%) 0
Colchicine 22 (55.0%) 9 (52.9%) 13 (56.5%) 0
Diuretics 9 (22.5%) 4 (23.5%) 5 (21.7%) 4 (16.0%)
Comorbidity
Metabolic syndrome 16 (40.0%) 6 (35.3%) 10 (43.4%) 4 (16.0%)
Type  II diabetes 11 (27.5%) 5 (29.4%) 6 (26.1%) 3 (12.0%)
Hypertension 17 (42.5%) 7 (41.1%) 10 (43.5%) 7 (28.0%)
Hypercholesterolemia 16 (40.0%) 6 (35.3%) 10 (43.5%) 8 (32.0%)
Congestive heart failure 6 (15.0%) 3 (17.7%) 3 (13.0%) 3 (12.0%)
Chronic  kidney disease 6 (15.0%) 2 (11.8%) 4 (17.4%) 2 (8.0%)

BMI: body mass index; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; MSU: monosodium urate; US: ultrasound.

Table 2
Prevalence and distribution of the US findings indicative of MSU  crystal deposits at the hip joint in patients with gout and disease controls.

US findings indicative of MSU  crystal deposits Patients Hips

Gout Controls P-value Gout Controls P-value

In at least one hip 17 (42.5%) 2 (8.0%) 0.0029 22 (27.5%) 2 (4.0%) 0.0008
Aggregates 13 (32.5%) 2 (8.0%) 0.0226 13 (16.3%) 2 (4.0%) 0.0334
Tophi 6 (15.0%) 0 0.0421 7 (8.8%) 0 0.0315
DC  sign 6 (15.0%) 0 0.0421 7 (8.8%) 0 0.0315

In  both hips 5 (12.5%) 0 0.0658 – – –

MSU: monosodium urate; DC: double contour; US: ultrasound.
Percentages refer to the total number of patients (gout = 40 patients, disease controls = 25 patients) and hips (gout = 80 hips, disease controls = 50 hips), respectively.

F ith g
a regate
r

f
t
w
(

g

4

f
o
p
p

ig. 1. US findings indicative of MSU  crystal deposits at the hip joint in patients w
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One or more US findings indicative of MSU  crystal deposits were
ound in 5 out of the 16 hips reported as previously involved in
he patient’s medical history (31.3%) and in 14 out of the 64 hips
ithout a clinical history of previous inflammatory involvement

21.9%).
Representative US patterns of hip involvement in patients with

out are shown in Fig. 1.

. Discussion

Most of the US studies that evaluated patients with gout are

ocused on the knee and first MTP  joint [4,28–30]. To the best of
ur knowledge, this is the first imaging study that explored the
revalence of MSU  crystal deposits at the hip joint in a group of
atients with gout.
out. A. The US transverse scan of the hip shows an intra-articular tophus (curved
 (arrows) and the DC over the hyaline cartilage of the femoral head (arrowheads),

The prevalence of US crystal deposits was  significantly higher in
patients with gout than in disease controls: 17 out of 40 patients
with gout vs 2 out of 25 disease controls (P = 0.0029).

Hip involvement is considered uncommon in gout and may raise
diagnostic challenge. We found MSU  crystal deposits in 42.5% of
the patients including those without a previous medical history
of hip inflammatory involvement. Aggregates were the most com-
mon US findings detected, followed by tophi and DC sign of the
femoral head’s cartilage, with a prevalence ranging from 32.5% to
15.0% and to 15.0%, respectively. The detection of “subclinical” crys-
tal deposits in anatomic areas uncommonly involved in gout, such

as the hip, is relevant from a clinical point of view as it provides a
more comprehensive assessment of the disease burden.

Until now, hip involvement in patients with gout has been
described only by a few case reports [11–19]. A case of inaugural
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ttack at the hip in a patient with gout was documented by
aboiko et al. [12]. Hip tophaceous gout has been reported in
ssociation with hip OA [13] and also as a cause of hip fracture
14]. Several case reports described hip involvement in patients
ith gout developed after hip arthroplasty [15–17].

In our study, a significant association between the US findings
nd disease duration, number of gouty “attacks” in the previous
ear and presence of subcutaneous tophi was found. This result is
n line with what had been shown in many of the above-mentioned
ase reports, where hip inflammatory symptoms were described in
ubjects with chronic tophaceous gout, polyarticular involvement
r long-standing disease [14,18,19].

In conclusion, we believe that the hip should be included among
he joints to explore by US in patients with suspected gout for a
ailored patient’s management approach. The prevalence of MSU
rystal deposits at the hip joint in patients with gout appears to be
igher than expected, suggesting that hip involvement in patients
ith gout may  be not as rare as generally perceived.

isclosure of interest

Andrea Di Matteo has received speaking fees from Grünenthal.
milio Filippucci has received speaking fees from AbbVie, Bristol-
yers Squibb, Celgene, Roche and Union Chimique Belge Pharma.

austo Salaffi has received speaking fees from Roche, AbbVie, Eli
illy, Janssen and Merck Sharp and Dohme Italia. Walter Grassi has
eceived speaking fees from AbbVie, Celgene, Grünenthal, Pfizer
nd Union Chimique Belge Pharma.

The other authors declare that they have no competing interest.

eferences

[1] Kuo CF, Grainge MJ,  Zhang W,  et al. Global epidemiology of gout: prevalence,
incidence and risk factors. Nat Rev Rheumatol 2015;11:649–62.

[2] Pascual E, Sivera F, Andrés M.  Synovial fluid analysis for crystals. Curr Opin
Rheumatol 2011;23:161–9.

[3] Naredo E, Uson J, Jimenez Palop M,  et al. Ultrasound-detected musculoskeletal
urate crystal deposition: which joints and what findings should be assessed for
diagnosing gout? Ann Rheum Dis 2014;73:1522–8.

[4] Ogdie A, Taylor WJ,  Weatherall M,  et al. Imaging modalities for the classifica-
tion of gout: systematic literature review and meta-analysis. Ann Rheum Dis
2015;74:1868–74.

[5] Neogi T, Jansen TLTA, Dalbeth N, et al. 2015 Gout classification criteria: an
american college of rheumatology/european league against rheumatism col-
laborative initiative. Arthritis Rheumatol 2015;67:2557–68.
[6] Hochberg MC,  Silman A, Smolen J, et al. Rheumatology 6◦ed, 2. Philadelphia:
Mosby-Elsevier; 2015.

[7] Cardoso FN, Omoumi P, Wieers G, et al. Spinal and sacroiliac gouty arthri-
tis: report of a case and review of the literature. Acta Radiol Short Reports
2014;3:1–5.

[

pine 86 (2019) 633–636

[8] Konatalapalli RM,  Demarco PJ, Jelinek JS, et al. Gout in the Axial Skeleton. J
Rheumatol 2009;36:609–13.

[9] Chew N, Cho J. Dual-energy CT for the diagnosis of sacroiliac and spinal gout.
Joint Bone Spine 2018, http://dx.doi.org/10.1016/j.jbspin.2018.10.005.

10] Gardner H, McQueen F. Tophaceous gout of the pubic symphysis: an unusual
cause of groin pain. Ann Rheum Dis 2004;63:767–8.

11] Parhami N, Feng H. Gout in the hip joint. Arthritis Rheum 1993;36:10–26.
12] Daboiko JC, Ouali B, Ouattara B. Use of ultrasound guidance in an inaugural

acute gout of the hip joint. J Clin Rheumatol 2011;17:94–5.
13] Lagier R. Case report 591: Osteoarthrosis (OA) of hip associated with micro-

scopic gouty tophi. Skeletal Radiol 1990;19:69–72.
14] Bates TA, Renner JB, Jonas BL. Pathologic fracture of the hip due to severe gouty

arthritis. J Rheumatol 2006;33:1889–90.
15] Ortman BL, Pack LL. Aseptic loosening of a total hip prosthesis secondary to

tophaceous gout. A case report. J Bone Joint Surg Am 1987;69:1096–9.
16] Hahnel J, Ramaswamy R, Grainger A, et al. Gout Arthropathy following hip

arthroplasty: a need for routine aspiration microscopy? a review of the litera-
ture and case report. Geriatr Orthop Surg Rehabil 2010;1:36–7.

17] Healey JH, Dines D, Hershon S. Painful synovitis secondary to gout in the area
of  a prosthetic hip joint: a case report. J Bone Joint Surg Am 1984;66:610–1.

18] Huet T, Ottaviani S, Coustet B, et al. Hip gout arthritis revealed by sonography.
J  Ultrasound Med  2016;35:1828–9.

19] Tekaya R, Tekaya A, Saidane O, et al. Tophaceous hip gouty arthritis revealing
asymptomatic axial gout. Egypt Rheumatol 2018;40:209–12.

20] Di Matteo A, Filippucci E, Cipolletta E, et al. Hip involvement in
patients with gout: results of an ultrasound study. Arthritis Rheumatol
2018;70 (https://acrabstracts.org/abstract/hip-involvement-in-patients-with-
gout-results-of-an-ultrasound-study/. Accessed January 11, 2019).

21] Aletaha D, Neogi T, Silman AJ, et al. 2010 Rheumatoid arthritis classifica-
tion criteria: an American College of Rheumatology/European League Against
Rheumatism collaborative initiative. Arthritis Rheum 2010;62:2569–81.

22] Taylor W,  Gladman D, Helliwell P, et al. Classification criteria for psoriatic arthri-
tis: development of new criteria from a large international study. Arthritis
Rheum 2006;54:2665–73.

23] Altman R, Alarcón G, Appelrouth D, et al. The American College of Rheumatology
criteria for the classification and reporting of osteoarthritis of the hip. Arthritis
Rheum 1991;34:505–14.

24] Rudwaleit M,  van der Heijde D, Landewé R, et al. The Assessment of
SpondyloArthritis International Society classification criteria for periph-
eral spondyloarthritis and for spondyloarthritis in general. Ann Rheum Dis
2011;70:25–31.

25] Dasgupta B, Cimmino MA,  Maradit-Kremers H, et al. 2012 provisional clas-
sification criteria for polymyalgia rheumatica: a European League Against
Rheumatism/American College of Rheumatology collaborative initiative. Ann
Rheum Dis 2012;(71):484–92.

26] Möller I, Janta I, Backhaus M,  et al. The 2017 EULAR standardised procedures
for ultrasound imaging in rheumatology. Ann Rheum Dis 2017;(76):1974–9.

27] Gutierrez M,  Schmidt WA,  Thiele RG, et al. International Consensus for ultra-
sound lesions in gout: results of Delphi process and web-reliability exercise.
Rheumatology (Oxford) 2015;54:1797–805.

28] Chowalloor PV, Siew TK, Keen HI. Imaging in gout: a review of the recent
developments. Ther Adv Musculoskelet Dis 2014;6:131–43.

29] Zhang Q, Gao F, Sun W,  et al. The diagnostic performance of musculoskele-
30] Di Matteo A, Filippucci E, Cipolletta E, et al. The popliteal groove region: a new
target for the detection of monosodium urate crystal deposits in patients with
gout. An ultrasound study. Joint Bone Spine 2019;86:89–94.

http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0010
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0015
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0020
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0025
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0030
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0035
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0040
dx.doi.org/10.1016/j.jbspin.2018.10.005
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0050
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0055
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0060
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0065
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0070
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0075
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0080
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0085
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0090
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0095
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0100
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0105
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0110
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0115
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0120
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0125
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0130
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0135
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0140
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0145
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150
http://refhub.elsevier.com/S1297-319X(19)30030-2/sbref0150

	Ultrasound and clinical features of hip involvement in patients with gout
	1 Introduction
	2 Methods
	2.1 Patients
	2.2 Clinical examination
	2.3 Ultrasound examination
	2.4 Statistical analysis

	3 Results
	4 Discussion
	Disclosure of interest
	References


