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Purpose: Giant cell tumor of tendon sheath (GCTTS), formerly known as pigmented villonodular synovitis
(PVNS), is a benign, locally aggressive, proliferative disorder of the synovium involving a joint, bursa, or
tendon sheath. Treatment of GCTTS involves early surgical resection to limit articular destruction and the
risk of recurrence. Synovectomy remains the treatment of choice for GCTTS, but without clear consensus
to make an open or arthroscopic synovectomy and no certainty on the responsibility of surgery in the
evolution towards the degenerative osteoarthritis. The aim of this study was to evaluate the long-term
clinical outcomes and the rate of recurrence of open or arthroscopic excision of GCTTS of the four most
frequently involved joints: the shoulder, hip, knee and ankle.
Methods: We performed a systematic review of literature in September 2015. The keywords were “vil-
lonodular synovitis” AND “surgical treatment”. The two authors analyzed 413 articles, according to title
and abstract. Forty articles were selected, read entirely and references were analyzed.
Results: Thirty-three articles were selected.
Conclusion: Our review of literature showed that arthroscopic excision is effective for localized type of
GCTTS for all four joints. In diffuse type GCTTS, the efficacy of arthroscopic synovectomy has only been
shown for the knee joint. In the other joints, early diagnosis can improve clinical outcomes, but we cannot
certify that surgical treatment avoids osteoarthritis degradation.
Study design: Review of literature, level of evidence IV.
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proliferative tumour may result in massive joint destruction mak-
ing early and total surgical synovectomy highly important. Either
open or arthroscopic surgery can be performed [5]. The main risk
is recurrence and articular destruction [6,7], which can require
non-conservative surgical management [8,9]. Diffuse forms recur
more frequently than localized forms [10]. Numerous studies have
been performed on this subject, but there is no consensus. In dif-
fuse forms, the usual surgical treatment is open total synovectomy
[10], while arthroscopic synovectomy is usually indicated in local-
ized forms [11]. A systematic review of the literature performed in
the knee [12] did not show any difference in clinical outcome and
reported fewer complications with arthroscopic synovectomy for
diffuse GCTTS.

The goal of this systematic review of the literature was to ana-

1. Introduction

Pigmented villonodular synovitis (PVNS) or Giant cell tumor of
tendon sheath (GCTTS) is a rare benign tumour [1] of uncertain
etiology that was first described in 1882 by Chassaignac. It is char-
acterized by synovial proliferation of a joint, a tendon sheath or
a bursa in young patients. Intraarticular GCTTS affects most fre-
quently knee joint, but may also proliferate within the hip, ankle
and shoulder. Descriptions of other locations are rare, in partic-
ular in hand with extra articular locations [2,3]. Localized forms
are often nodular and involve the joints, bursa and tendon sheaths,
while diffuse forms are mainly intraarticular [4]. This benign, highly
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lyze the clinical outcomes and the rate of recurrence following open
and arthroscopic synovectomy. This bibliographic search was per-
formed for the 4 most frequently involved joints: the shoulder, hip,
knee and ankle.
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2. Materials and methods

This systematic review is structured according to the recom-
mendations in the literature [13] and was drafted based on the
“PRISMA checklist” for systematic reviews of the literature and
metaanalyses [14].

2.1. Selection criteria

Inclusion criteria were all articles that reported the clinical out-
come and the rate of recurrence of surgical treatment of GCTTS
involving the shoulder, hip, knee or ankle. The following preselec-
tion criteria were chosen:

e all patients who were at least 18 years old;

¢ in whom GCTTS was the primary indication for surgery;

e for whom it was the first surgical intervention on the involved
joint;

e with at least one year of postoperative follow-up;

e with a clinical and radiological evaluation at the final follow-up.

Selected studies were:

¢ not limited by the date of publication;
e written in French or in English;
e with an abstract available online.

In case of disagreement on the selection of an article, a consen-
sus was reached after discussion between the two authors (TN and
FG). The articles reporting series with adjuvant treatment [15-20]
and series with a follow-up less than 1 year to determine the rate of
recurrence [21] were excluded. Articles that did not fulfil our selec-
tion criteria were also excluded (epidemiological study, histological
study, letters, technical notes, case reports without a review of the
literature or with an unclear methodology).

2.2. Research strategy

In September 2015, a bibliographic search was performed in
PubMed, Medline, CINAHL, Cochrane and Embase databases, with
no time limit. MesH Keywords were “villonodular synovitis» AND
“surgical treatment». Two of the authors (TN and FG) indepen-
dently selected the articles that responded to the question. The
initial selection was based on reading the abstracts. The selected
articles were then read entirely and the bibliographic references of
each article were analyzed to confirm that no major article on the
subject was excluded during the initial MeSH keyword search. The
scientific quality of the selected articles was evaluated according
to the level of evidence of each [22]. A total of 413 articles were
examined. Fig. 1 summarizes the article selection process.

3. Results

Forty articles were selected and read. Seven articles were
excluded due to weak methodology (size of the population, het-
erogeneous diseases, unclear clinical evaluation, surgical treatment
not described or limited information compared to previously
selected studies) [23-30]. One article was selected for the hip and
ankle. Table 1 summarizes the distribution of the studies in rela-
tion to the involved joint and the number of operated patients. In
case of a review of the literature associated with the description of
a clinical case, the cases were only counted once.

413 articles
examined

‘ Based on the title of the abstract

40selected articles(printed out
and read) for a follow-up of 1

Tarticles

earwith a clinical score and
y excluded

rate of recurrence

33 articles analyzed

Fig. 1. Selection of articles by two authors.

3.1. Shoulder joint

There are very few studies in the literature on the management
of GCTTS in the shoulder. In 1999, only 25 cases had been described
in the English language literature [31] managed by open synovec-
tomy in all cases. Muller et al. [31] performed a systematic review
of the literature and a description of one case of localized GCTTS.
Mahieu et al. [32] reported two cases of diffuse GCTTS treated by
arthroscopic synovectomy. The preoperative diagnosis was difficult
and arthroscopic excision of the lesions resulted in a satisfactory
clinical outcome without recurrence.

Good clinical results were obtained with arthroscopic synovec-
tomy for diffuse GCTTS (2years and 8 months of follow-up) as
long as total synovectomy was performed (articular and subacro-
mial space) [33]. According to Gumina et al. [34], diffuse GCTTS
of the shoulder is frequently associated with a full thickness rota-
tor cuff tear. Arthroscopic synovectomy and subacromial space
debridement were performed in the 9 cases. The clinical outcome
at the final follow-up (Constant score [35] and subjective shoul-
der value) were lower than in the control group without synovitis
or osteoarthritis (arthroscopic debridement for irreparable rotator
cuff tear alone). The poor clinical outcomes were found to be due
to the presence of osteoarthritis secondary to GCTTS. In 5 cases, the
association of arthroscopic synovectomy and rotator cuff tear repair
resulted in a satisfactory clinical outcome without recurrence and
no osteoarthritis at 22 months of follow-up [36].

According to Johansson et al. [37], open synovectomy is neces-
sary to obtain complete resection.

Table 1
Distribution of the studies selected depending on the involved joint.
Number of Number of
studies patients
Glenohumeral joint 6 46
“Shoulder”
Coxofemoral joint 7 114
“Hip”
Tibiofemoral joint 15 1245
“Knee»
Tibiotalar joint 6 43
“Ankle”
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3.2. Hip joint

Ma et al. [38] described 12 cases of diffuse hip GCTTS with man-
agement by open synovectomy alone in 2 cases and synovectomy
associated with total hip arthroplasty in 10 cases because of bone
loss.

Open synovectomy alone was performed if the articular car-
tilage was preserved [39]. Vastel et al. [40] reported open
synovectomy with surgical dislocation of the hip in all cases of
diffuse GCTTS (16 cases) and associated total hip arthroplasty in
50% of the cases. There was recurrence in one patient following
synovectomy combined with arthroplasty. At 16 years of follow-up
osteoarthritis had developed in the 8 cases treated by synovectomy
alone.

Gonzales Della Valle et al. [41] described 5 cases of diffuse
GCTTS of the hip. One case was treated by synovectomy alone with
recurrence at 9years of follow-up requiring total hip arthroplasty,
and 4 cases was treated by synovectomy and arthroplasty without
recurrence at 13 years of follow-up. In an associated review of the
literature, they described 55 cases that were treated by either open
synovectomy (47%) or synovectomy combined with arthroplasty.
Ten cases of recurrence were described (9 in the synovectomy alone
group).

For Byrd et al. [42], arthroscopic synovectomy provides satis-
factory results at 2 years of follow-up for both localized (3 cases)
or diffuse (10 cases) of GCTTS. The rate of recurrence was similar
between the two groups.

According to Descamps et al. [43], conservative treatment (open
synovectomy) is only possible in diffuse GCTTS of the hip if an
early diagnosis is obtained. A diagnosis by clinical and radiological
evaluation was difficult to determine with two diagnostic errors
in 2 cases of diffuse GCTTS in the study by Rydholm et al. [44]
and delayed management resulting in severe osteoarthritic deterio-
ration contraindicating conservative treatment. Synovectomy was
combined with total hip arthroplasty.

Open synovectomy was performed with the same surgical
approach by all authors and two authors surgically dislocated the
hip.

3.3. Knee joint

In a review of the literature (10 studies), Rodriguez-Merchan
et al. [45] did not find any significant difference between
open and arthroscopic synovectomy for recurrence (26.7% ver-
sus 24.6% respectively), postoperative complications (5.7% versus
3.2% respectively) or the development of osteoarthritis (20% versus
17.1% respectively). In an analysis of 60 studies, Auregan et al. [12]
showed that there was a significantly lower rate of postoperative
complications with arthroscopic compared to open synovectomy
(0% versus 19.3% respectively). There was no significant difference
in local recurrence (22.6% for open surgery; 16.1% for arthroscopy).

There was no recurrence of localized GCTTS treated arthroscop-
ically at the final follow-up (3 to 6years) according to 4 authors
[11,46-48] with significantly improved clinical functional scores
[47]. Auregan et al. [5] reported a significant improvement in clin-
ical outcome at 7 years of follow-up in 21 cases of arthroscopic
synovectomy (14 nodular and 7 diffuse forms), and two cases of
recurrence at 2 and 5 years of follow-up in the diffuse group.

The rate of recurrence following arthroscopic synovectomy was
14% at 3.5 years of follow-up according to Zvijac et al. (12 cases of
diffuse and 2 cases of localized GCTTS) [49] and 57% at 7 years for
Jain et al. (diffuse cases) [48].

Colmanetal.[50] reported arate of recurrence of 9% in 103 cases
of diffuse GCTTS treated by arthroscopic synovectomy combined
with open posterior synovectomy, compared to 62% with arthro-
scopic anterior and posterior synovectomy. Mollon et al. [51] also

found a low rate of recurrence with combined synovectomy (open
and arthroscopic) for both diffuse and localized GCTTS.

The clinical outcome of partial arthroscopic synovectomy for
diffuse GCTTS was not as good, with a higher rate of recurrence
than with total arthroscopic synovectomy [52]. Ogilvie-Harris et al.
[53] reported similar results with 1/11 cases of recurrence in dif-
fuse GCTTS treated by total arthroscopic synovectomy and 5/9 with
progressive osteoarthritis treated by partial arthroscopic synovec-
tomy.

According to Gu et al. [54], recurrence was more frequent fol-
lowing open synovectomy (4/20) than arthroscopic synovectomy
(1/21) and the clinical outcome was better (Lysholm and IKDC
scores [55]) in patients with non-invasive surgery. There was no
preoperative difference between the two groups (diffuse GCTTS in
most cases). In the study by Nakahara et al. [56], recurrence was
observed following open synovectomy (diffuse or localized),in 2/17
cases with postoperative stiffness and secondary osteoarthritis in
4/17 cases at 6 years of follow-up. Flandry et al. [57] reported 2/25
cases of recurrent diffuse GCTTS treated by open synovectomy at
5 years of follow-up with postoperative articular adhesions as the
main complication in 8 cases.

3.4. Ankle joint

In the study by Ma et al. [38], open synovectomy was performed
in 3 cases (one nodular and 2 diffuse forms) and arthroplasty in
1 case of diffuse form with no recurrence at the final follow-up.
Sung et al. [58] described 10 cases of GCTTS (7 diffuse, 3 local-
ized) and reported recurrence in 40% a mean 6 months after open
synovectomy.

In the series by Stevenson et al. [59], clinical results were good
(AOFAS score 92)in 11 cases of diffuse GCTTS of the ankle at 5 years
of follow-up and were comparable between open and arthroscopic
tibiotalar synovectomy. There was no recurrence.

For Korim et al. [60], most cases of localized GCTTS (22 cases) are
found in the forefoot, while diffuse GCTTS (6 cases) is located in the
tibiotalar joint with osteoarthritis at presentation in 50% of cases.
The clinical outcome following treatment is better for localized
GCTTS (according to the American Orthopaedic Foot and Ankle Soci-
ety [AOFAS] [61]). The rate of recurrence following open surgery
was 12.5% for diffuse GCTTS of the ankle.

An extraarticular location in the hindfoot was frequent (6/9
cases) for Sharma et al. [62]. Friscia et al. [63] considered open
synovectomy to be the first-line treatment.

4. Discussion

Arthroscopic synovectomy is indicated for localized GCTTS in
the 4 joints studied in this review [31,44,47,58] and for diffuse
GCTTS of the knee. At present, there are no results in the liter-
ature to validate arthroscopic treatment alone for diffuse GCTTS
of the shoulder, hip or ankle. The lack of evidence concerning the
shoulder, the hip and the ankle is a limitation of this study.

GCTTS is a rare and benign tumour characterized by prolifera-
tion of the synovial membrane [23,64]. Diffuse intraarticular forms
involve, in descending order, the knee (80% of cases), hip (10%),
ankle (5 to 7%), wrist (2 to 3%), shoulder (2%) and elbow (1 to 2%),
but all the joints can be affected. Early diagnosis makes it possi-
ble to provide appropriate surgical management before the onset
of osteoarthritic degeneration [6] and to reduce recurrence. Recur-
rence is more frequent in diffuse forms in large joints [24]. Because
of frequent recurrence, the most extensive surgical resection possi-
ble should be performed but no current element allows to say that
the natural evolution of the tumour is more degenerative than after
surgical treatment [65].
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4.1. Shoulder

The diagnosis of GCTTS should be suspected in case of uniden-
tified pain of shoulder in young patients and an MRI suggesting
malignant lesions (localized or diffuse) [31].

Results in the literature show that arthroscopy provides better
assessment of shoulder lesions and more effective synovectomy
without postoperative complications than open synovectomy [25].

Our review of the literature showed that resection of lesions
in the intraarticular and subacromial space must be possible [33].
Association with a rotator cuff tear is frequent and influences the
treatment strategy and the functional prognosis [33,36]. Arthro-
scopic synovectomy and rotator cuff tear repair is then performed
with better clinical results than synovectomy alone [36] or than
synovectomy and debridement [34]. In case of diffuse GCTTS with-
out rotator cuff injuries, the lack of high quality studies makes it
impossible to recommend open or arthroscopic synovectomy.

4.2. Hip

In case of diffuse forms, the reference treatment is open syn-
ovectomy, but the clinical outcome is not as good as in other joints
and is associated with significant morbidity (surgical hip disloca-
tion is often necessary to obtain a complete synovectomy) [40].
The comparison between natural evolutions of the disease versus
aggressive synovectomy is not evaluated in literature.

The literature suggests that new arthroscopic approaches
should help improve access to peripheral articular compartments
for successful total synovectomy, thus reducing postoperative mor-
bidity [26]. For Krebs et al. [27], hip arthroscopy can be used to
diagnose and identify lesions in early stage synovial disease. In case
of localized GCTTS, synovectomy should be performed arthroscop-
ically if the lesion is accessible and total resection is possible.

In our review of the literature, an arthroscopic biopsy was indi-
cated in the presence of joint pain of unknown etiology in young
patients to obtain a diagnosis [44]|. However, the diagnosis was
often delayed [44] so that the patient was not managed until sig-
nificant osteoarthritic deterioration had developed and total hip
arthroplasty combined with open synovectomy was required in
83% of the cases in the study by Ma et al. [38] and 50% in Vas-
tel et al. [40]. The long-term follow-up of diffuse GCTTS of the
hip joint treated by synovectomy alone shows that osteoarthri-
tis develops in 100% of the cases at 16.7 years of follow-up [40].
Recurrence is possible even after arthroplasty and synovectomy
[8,38,40]. Gonzales et al. [41], Gitelis et al. [39] and Descamps et al.
[43] recommend open synovectomy alone when articular cartilage
is preserved and synovectomy associated with total hip arthro-
plasty in case of severe osteoarthritic degeneration.

4.3. Knee

There are numerous robust articles published on the GCTTS of
the knee, which is the most frequently involved joint. The efficacies
of arthroscopic synovectomy of the knee and the low morbidity and
mortality have been validated in the literature [66,67].

There was a consensus in our review of the literature that local-
ized forms should be treated by arthroscopic synovectomy, with
a recurrence rate of nearly 0% [5,48]. Localized lesions can mimic
meniscal or another intraarticular diseases resulting in diagnostic
errors [68] and the diagnosis may only obtained during surgery
[47]. Numerous authors have emphasized the importance of high
quality MRI imaging to obtain a diagnosis, locate the lesion and
determine the surgical strategy [69]. Our review of the literature
has shown that lesions are located by order of frequency in the
lateral recessus, suprapatellar recessus, Hoffa fat pad, posterior
compartment of the knee, the femoral notch, then the lateral and

medial compartments [46,47]. Moreover, a history of injury was
identified in one third of cases [11]. An associated extraarticular
lesion is a cause of treatment failure when arthroscopy is used alone
[56].

According to our study, the rate of recurrence of diffuse GCTTS
is 4.7 [54] to 16.1% [12], following arthroscopic synovectomy and
8 [57] to 22.6% [12], following open synovectomy. Moreover, the
duration of surgery, the length of the hospital stay and the clinical
results at the final follow-up (Lysholm and IKDC scores [55]) sup-
ports the strategy of arthroscopic synovectomy [54]. Arthroscopic
synovectomy should be complete to prevent recurrence [52,53].
The use of several arthroscopic portals (at least 3) is a factor of
diagnostic and therapeutic success [52].

Colman et al. reported a recurrence rate of only 9% in case of
anterior arthroscopic synovectomy and posterior open synovec-
tomy compared to 62% for an arthroscopic treatment alone [50].

4.4. Ankle

There are multiple locations in the lower limb extremity:
talocrural joints, subtalar, mid-foot, metatarsophalangeal or inter-
phalangeal. In the literature, bone lesions were identified in 70% of
the cases [64]. Our review of the literature shows that extra articu-
lar involvement of the ankle is frequent [62]. Open synovectomy in
case of diffuse GCTTS of the ankle is the first line treatment allowing
complete excision of lesions for Friscia et al. [63].

Recurrence of diffuse GCTTS is frequent and the rate varies from
0[59]to40%[58]. The clinical outcome of diffuse GCTTS of the ankle
or foot is good following both open and arthroscopic synovectomy
[59]. Recurrence of localized GCTTS is rare and the localized GCTTS
is mostly located in the forefoot [60]. Our review of the literature
shows that open synovectomy is the reference-first line treatment
in cases of diffuse GCTTS because of frequent extra-articular lesions.
If localized lesions are accessible to arthroscopy, arthroscopic syn-
ovectomy is indicated.

5. Conclusion

Although localized forms can often be treated by arthroscopic
synovectomy, whatever the diseased joint, surgical management of
diffuse forms is more complex. The rate of recurrence depends on
whetherresection of diseased tissue is complete but we do not have
the answer of the superiority of aggressive surgical synovectomy
versus natural evolution of the disease on clinical outcomes at long-
term follow-up.

For diffuse forms, the existing literature shows the efficacy of
arthroscopic synovectomy for the knee. In case of extensive lesions
or extraarticular locations, arthroscopic and open surgery should
be combined to avoid failure.

Disclosure of interest

The authors declare that they have no competing interest.

References

[1] Myers BW, Masi AT. Pigmented villonodular synovitis and tenosynovitis: a
clinical epidemiologic study of 166 cases and literature review. Medicine (Bal-
timore) 1980;59:223-38.

[2] Aimoni C, Ciorba A, Cappiello L, Giuriato R, Denes SA, Galie M. Pigmented
villonodular synovitis of the temporomandibular joint. ] Craniofac Surg
2012;23:e168-70.

[3] Lui TH. Arthroscopic treatment of pigmented villonodular synovitis of the prox-
imal tibiofibular joint. Knee Surg Sports Traumatol Arthrosc 2015;23:2278-82,
http://dx.doi.org/10.1007/s00167-014-3031-4 [Epub 2014 May 1. PMID:

24788187].



http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0350
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0355
dx.doi.org/10.1007/s00167-014-3031-4

T. Nodailles et al. / Orthopaedics & Traumatology: Surgery & Research 103 (2017) 809-814 813

[4] Martin RC 2nd, Osborne DL, Edwards M], Wrightson W, McMasters KM. Giant
cell tumor of tendon sheath, tenosynovial giant cell tumor, and pigmented vil-
lonodular synovitis: defining the presentation, surgical therapy and recurrence.
Oncol Rep 2000;7:413-9.

[5] Auregan JC, Bohu Y, Lefevre N, Klouche S, Naouri JF, Herman S, et al. Primary
arthroscopic synovectomy for pigmented villo-nodular synovitis of the knee:
recurrence rate and functional outcomes after a mean follow-up of seven years.
Orthop Traumatol Surg Res 2013;99:937-43.

[6] Scott PM. Bone lesions in pigmented villonodular synovitis. ] Bone Joint Surg
Br 1968;50:306-11.

[7] Stiehl JB, Hackbarth DA. Recurrent pigmented villonodular synovitis of the
hip joint. Case report and review of the literature. ] Arthroplasty 1991;Suppl.
6:585-90.

[8] Yoo ]JJ, Kwon YS, Koo KH, Yoon KS, Min BW, Kim HJ. Cementless total hip
arthroplasty performed in patients with pigmented villonodular synovitis. ]
Arthroplasty 2010;25:552-7.

[9] Hamlin BR, Duffy GP, Trousdale RT, Morrey BF. Total knee arthroplasty in
patients who have pigmented villonodular synovitis. ] Bone Joint Surg Am
1998;80:76-82.

[10] Sharma V, Cheng EY. Outcomes after excision of pigmented villonodular syn-
ovitis of the knee. Clin Orthop Relat Res 2009;467:2852-8.

[11] Kim SJ, Shin SJ, Choi NH, Choo ET. Arthroscopic treatment for local-
ized pigmented villonodular synovitis of the knee. Clin Orthop Relat Res
2000;(379):224-30.

[12] Auregan ]JC, Klouche S, Bohu Y, Lefevre N, Herman S, Hardy P. Treatment of
pigmented villonodular synovitis of the knee. Arthroscopy 2014;30:1327-41.

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

[14] Moher D, Liberati A, Tetzlaff ], Altman DG, Group P. Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA statement. Plos Med
2009;6:e1000097.

[15] Schnirring-Judge M, Lin B. Pigmented villonodular synovitis of the ankle-
radiation therapy as a primary treatment to reduce recurrence: a case report
with 8-year follow-up. ] Foot Ankle Surg 2011;50:108-16.

[16] Blanco CE, Leon HO, Guthrie TB. Combined partial arthroscopic synovectomy
and radiation therapy for diffuse pigmented villonodular synovitis of the knee.
Arthroscopy 2001;17:527-31.

[17] de Carvalho Jr LH, Soares LF, Goncalves MB, Temponi EF, de Melo Silva Jr O.
Long-term success in the treatment of diffuse pigmented villonodular syn-
ovitis of the knee with subtotal synovectomy and radiotherapy. Arthroscopy
2012;28:1271-4.

[18] Park G,Kim YS, Kim JH, Lee SW, Song SY, Choi EK, et al. Low-dose external beam
radiotherapy as a postoperative treatment for patients with diffuse pigmented
villonodular synovitis of the knee: 4 recurrences in 23 patients followed for
mean 9years. Acta Orthop 2012;83:256-60.

[19] Bickels ], Isaakov ], Kollender Y, Meller I. Unacceptable complications following
intra-articular injection of yttrium 90 in the ankle joint for diffuse pigmented
villonodular synovitis. ] Bone Joint Surg Am 2008;90:326-8.

[20] Brien EW, Sacoman DM, Mirra JM. Pigmented villonodular synovitis of the foot
and ankle. Foot Ankle Int 2004;25:908-13.

[21] Mulier T, Victor ], Van Den Bergh ], Fabry G. Diffuse pigmented villonodular
synovitis of the shoulder. A case report & review of literature. Acta Orthop Belg
1992;58:93-6.

[22] Wright ]G, Swiontkowski MF, Heckman ]D. Introducing levels of evidence to
the journal. ] Bone Joint Surg Am 2003;85-A:1-3.

[23] BotezP, Sirbu PD, Grierosu C, Mihailescu D, Savin L, Scarlat MM. Adult multifocal
pigmented villonodular synovitis—clinical review. Int Orthop 2013;37:729-33.

[24] Chiari C, Pirich C, Brannath W, Kotz R, Trieb K. What affects the recurrence and
clinical outcome of pigmented villonodular synovitis? Clin Orthop Relat Res
2006;450:172-8.

[25] Bynum CK, Tasto]. Arthroscopic treatment of synovial disorders in the shoulder,
elbow, and ankle. ] Knee Surg 2002;15:57-9.

[26] Lee S, Haro MS, Riff A, Bush-Joseph CA, Nho SJ. Arthroscopic technique for
the treatment of pigmented villonodular synovitis of the hip. Arthrosc Tech
2015;4:e41-6.

[27] Krebs VE. The role of hip arthroscopy in the treatment of synovial disorders
and loose bodies. Clin Orthop Relat Res 2003;(406):48-59 [Review].

[28] Cotten A, Flipo RM, Mestdahg H, Chastanet P. Diffuse pigmented villonodular
synovitis of the shoulder. Skeletal Radiol 1995;24:311-3.

[29] Cotten A, Flipo RM, Chastanet P, Desvigne-Noulet MC, Duquesnoy B, Delcambre
B. Pigmented villonodular synovitis of the hip: review of radiographic features
in 58 patients. Skeletal Radiol 1995;24:1-6.

[30] Efstathopoulos N, Karahalios GG, Agoropoulos Z, Papachristou G, Mantzilas T,
Sapkas G, et al. Pigmented villonodular synovitis of the ankle: a case report. Eur
] Orthop Surg Traumatol 1995;5:119-21.

[31] Muller LP, Bitzer M, Degreif ], Rommens PM. Pigmented villonodular synovitis
of the shoulder: review and case report. Knee Surg Sports Traumatol Arthrosc
1999;7:249-56.

[32] Mahieu X, Chaouat G, Blin JL, Frank A, Hardy P. Arthroscopic treatment of
pigmented villonodular synovitis of the shoulder. Arthroscopy 2001;17:81-7.

[33] Koh KH, Lim KS, Yoo JC. Arthroscopic treatment of pigmented villonodular
synovitis involving bilateral shoulders. Orthopedics 2010;33:442.

[34] Guminas$, Carbone S, Campagna V, Castagna A, Della Rocca C, Giannicola G. Pig-
mented villonodular synovitis of the shoulder associated with massive rotator
cufftear treated by arthroscopic synovectomy and debridement. Musculoskelet
Surg 2013;97(Suppl. 1):79-84.

[35] Yian EH, Ramappa A], Arneberg O, Gerber C. The Constant score in normal
shoulders. ] Shoulder Elbow Surg 2005;14:128-33.

[36] Chiang ER, Ma HL, Wang ST, Hung SC, Chen TH. Arthroscopic treatment for pig-
mented villonodular synovitis of the shoulder associated with massive rotator
cuff tear. Arthroscopy 2009;25:716-21.

[37] Johansson JE, Ajjoub S, Coughlin LP, Wener JA, Cruess RL. Pigmented villonodu-
lar synovitis of joints. Clin Orthop Relat Res 1982:159-66.

[38] Suomalainen P, Kannus P, Jarvela T. Double-bundle anterior cruciate ligament
reconstruction: a review of literature. Int Orthop 2013;37:227-32.

[39] Gitelis S, Heligman D, Morton T. The treatment of pigmented villonodular syn-
ovitis of the hip. A case report and literature review. Clin Orthop Relat Res
1989;(239):154-60.

[40] Vastel L, Lambert P, De Pinieux G, Charrois O, Kerboull M, Courpied JP. Surgical
treatment of pigmented villonodular synovitis of the hip. ] Bone Joint Surg Am
2005;87:1019-24.

[41] Gonzalez Della Valle A, Piccaluga F, Potter HG, Salvati EA, Pusso R. Pigmented
villonodular synovitis of the hip: 2- to 23-year follow-up study. Clin Orthop
Relat Res 2001;(388):187-99.

[42] Byrd JW, Jones KS, Maiers GP 2nd. Two to 10years’ follow-up of arthroscopic
management of pigmented villonodular synovitis in the hip: a case series.
Arthroscopy 2013;29:1783-7.

[43] Descamps F, Yasik E, Hardy D, Lafontaine M, Delince P. Pigmented villonodular
synovitis of the hip. A case report and review of the literature. Clin Rheumatol
1991;10:184-90.

[44] Rydholm U. Pigmented villonodular synovitis of the hip joint. Int Orthop
1987;11:307-10.

[45] Rodriguez-Merchan EC. Review article: open versus arthroscopic synovectomy
for pigmented villonodular synovitis of the knee. ] Orthop Surg (Hong Kong)
2014;22:406-8.

[46] Loriaut P, Djian P, Boyer T, Bonvarlet JP, Delin C, Makridis KG. Arthroscopic
treatment of localized pigmented villonodular synovitis of the knee. Knee Surg
Sports Traumatol Arthrosc 2012;20:1550-3.

[47] Dines JS, DeBerardino TM, Wells JL, Dodson CC, Shindle M, DiCarlo EF, et al.
Long-term follow-up of surgically treated localized pigmented villonodular
synovitis of the knee. Arthroscopy 2007;23:930-7.

[48] Jain JK, Vidyasagar JV, Sagar R, Patel H, Chetan ML, Bajaj A. Arthroscopic syn-
ovectomy in pigmented villonodular synovitis of the knee: clinical series and
outcome. Int Orthop 2013;37:2363-9.

[49] Zvijac JE, Lau AC, Hechtman KS, Uribe JW, Tjin ATEW. Arthroscopic treatment
of pigmented villonodular synovitis of the knee. Arthroscopy 1999;15:613-7.

[50] Colman MW, Ye ], Weiss KR, Goodman MA, McGough RL 3rd. Does combined
open and arthroscopic synovectomy for diffuse PVNS of the knee improve
recurrence rates? Clin Orthop Relat Res 2013;471:883-90.

[51] MollonB, Lee A, Busse JW, Griffin AM, Ferguson PC, Wunder JS, et al. The effect of
surgical synovectomy and radiotherapy on the rate of recurrence of pigmented
villonodular synovitis of the knee: an individual patient meta-analysis. Bone
Joint ] 2015;97-B:550-7.

[52] De Ponti A, Sansone V, Malchere M. Result of arthroscopic treatment of pig-
mented villonodular synovitis of the knee. Arthroscopy 2003;19:602-7.

[53] Ogilvie-Harris D], McLean ], Zarnett ME. Pigmented villonodular synovitis
of the knee. The results of total arthroscopic synovectomy, partial, arthro-
scopic synovectomy, and arthroscopic local excision. J Bone Joint Surg Am
1992;74:119-23.

[54] Gu HF, Zhang S], Zhao C, Chen Y, Bi Q. A comparison of open and arthroscopic
surgery for treatment of diffuse pigmented villonodular synovitis of the knee.
Knee Surg Sports Traumatol Arthrosc 2014;22:2830-6.

[55] Collins NJ, Misra D, Felson DT, Crossley KM, Roos EM. Measures of knee function:
International Knee Documentation Committee (IKDC) Subjective Knee Evalua-
tion Form, Knee Injury and Osteoarthritis Outcome Score (KOOS), Knee Injury
and Osteoarthritis Outcome Score Physical Function Short Form (KOOS-PS),
Knee Outcome Survey Activities of Daily Living Scale (KOS-ADL), Lysholm Knee
Scoring Scale, Oxford Knee Score (OKS), Western Ontario and McMaster Univer-
sities Osteoarthritis Index (WOMAC), Activity Rating Scale (ARS), and Tegner
Activity Score (TAS). Arthritis Care Res (Hoboken) 2011;63(Suppl. 11):5208-28.

[56] Nakahara H, Matsuda S, Harimaya K, Sakamoto A, Matsumoto Y, Okazaki K,
et al. Clinical results of open synovectomy for treatment of diffuse pigmented
villonodular synovitis of the knee: case series and review of literature. Knee
2012;19:684-7.

[57] Flandry FC, Hughston JC, Jacobson KE, Barrack RL, McCann SB, Kurtz DM. Sur-
gical treatment of diffuse pigmented villonodular synovitis of the knee. Clin
Orthop Relat Res 1994;(300):183-92 [PMID: 8131333].

[58] Sung KS, Ko KR. Surgical outcomes after excision of pigmented villonodular
synovitis localized to the ankle and hindfoot without adjuvant therapy. J Foot
Ankle Surg 2015;54:160-3.

[59] Stevenson JD, Jaiswal A, Gregory JJ, Mangham DC, Cribb G, Cool P. Diffuse pig-
mented villonodular synovitis (diffuse-type giant cell tumour) of the foot and
ankle. Bone Joint ] 2013;95-B:384-90.

[60] Korim MT, Clarke DR, Allen PE, Richards CJ, Ashford RU. Clinical and oncological
outcomes after surgical excision of pigmented villonodular synovitis at the foot
and ankle. Foot Ankle Surg 2014;20:130-4.

[61] Ibrahim T, Beiri A, Azzabi M, Best AJ, Taylor GJ, Menon DK. Reliability and valid-
ity of the subjective component of the American Orthopaedic Foot and Ankle
Society clinical rating scales. ] Foot Ankle Surg 2007;46:65-74.

[62] Sharma H, Jane M], Reid R. Pigmented villonodular synovitis of the foot and
ankle: forty years of experience from the Scottish bone tumor registry. ] Foot
Ankle Surg 2006;45:329-36.


http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0365
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0370
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0375
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0380
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0385
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0390
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0395
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0400
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0405
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0410
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0415
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0420
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0425
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0430
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0435
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0440
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0445
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0450
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0455
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0460
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0465
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0470
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0475
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0480
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0485
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0490
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0495
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0500
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0505
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0510
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0515
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0520
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0525
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0530
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0535
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0540
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0545
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0550
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0555
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0560
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0565
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0570
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0575
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0580
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0585
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0590
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0595
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0600
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0605
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0610
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0615
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0620
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0625
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0630
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0635
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0640
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0645
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0650
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0655

814 T. Nodailles et al. / Orthopaedics & Traumatology: Surgery & Research 103 (2017) 809-814

[63] Friscia DA. Pigmented villonodular synovitis of the ankle: a case report and
review of the literature. Foot Ankle Int 1994;15:674-8.

[64] Rao AS, Vigorita VJ. Pigmented villonodular synovitis (giant-cell tumor of the
tendon sheath and synovial membrane). A review of eighty-one cases. ] Bone
Joint Surg Am 1984;66:76-94.

[65] Byers PD, Cotton RE, Deacon OW, Lowy M, Newman PH, Sissons HA, et al. The
diagnosis and treatment of pigmented villonodular synovitis. ] Bone Joint Surg
Br 1968;50:290-305.

[66] Ogilvie-Harris D], Weisleder L. Arthroscopic synovectomy of the knee: is it
helpful? Arthroscopy 1995;11:91-5.

[67] Klein W, Jensen KU. Arthroscopic synovectomy of the knee joint:
indication, technique, and follow-up results. Arthroscopy 1988;4:
63-71.

[68] Asik M, Erlap L, Altinel L, Cetik O. Localized pigmented villonodular synovitis
of the knee. Arthroscopy 2001;17:E23.

[69] Pinaroli A, Ait SiSelmiT, Servien E, Neyret P. Surgical management of pigmented
villonodular synovitis of the knee: retrospective analysis of 28 cases. Rev Chir
Orthop Reparatrice Appar Mot 2006;92:437-47.


http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0660
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0665
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0670
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0675
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0680
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0685
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690
http://refhub.elsevier.com/S1877-0568(17)30117-2/sbref0690

	Giant cell tumor of tendon sheath: Open surgery or arthroscopic synovectomy? A systematic review of the literature
	1 Introduction
	2 Materials and methods
	2.1 Selection criteria
	2.2 Research strategy

	3 Results
	3.1 Shoulder joint
	3.2 Hip joint
	3.3 Knee joint
	3.4 Ankle joint

	4 Discussion
	4.1 Shoulder
	4.2 Hip
	4.3 Knee
	4.4 Ankle

	5 Conclusion
	Disclosure of interest
	References


