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Objective: To compare the functional results from high and low-grade isolated partial lesions

of  the supraspinatus tendon of bursal and articular types, after arthroscopic treatment.

Methods: Sixty-four patients with isolated partial lesions of the supraspinatus tendon were

evaluated. The mean length of follow-up was 76 months (range: 29–193). The mean age was

59  years (range: 36–82). The dominant side was affected in 44 patients (68.8%). There were 35

bursal lesions (54.7%) and 29 articular lesions (45.3%). We  used the Ellman classification and

characterized the lesions as low or high-grade according to whether they affected less than

or  more than 50% of the tendon thickness, respectively. Debridement was  performed in 15

patients (23.5%), repair without completing the lesion in 11 (17%) and repair after completing

the  lesion in 38 (59.5%). The functional assessments on the patients were done using the

Constant & Murley and UCLA scores.

Results: The mean Constant & Murley score among the patients with bursal lesions was

82.64 ± 6.98 (range: 59.3–99) and among those with articular lesions, 83.57 ± 7.58 (range:

66–95), while the mean UCLA score in the bursal lesions was 33.37 ± 2.85 (range: 21–35)

and in the articular lesions, 32.83 ± 2.95 (range: 22–35).

Conclusion: Videoarthroscopic treatment of partial lesions of the rotator cuff presents good

or  excellent results when the low-grade lesions are debrided and the high-grade lesions

are  completed and repaired. These results are maintained over the long term, with a high

satisfaction rate and few complications.
©  2015 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.
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Avaliação  funcional  em  longo  prazo  do  tratamento  videoartroscópico  das
lesões  parciais  do  manguito  rotador

Palavras-chave:

Ombro

Artroscopia

Manguito rotador

r  e  s  u  m  o

Objetivo: Comparar os resultados funcionais, após o tratamento artroscópico, das lesões

parciais isoladas do tendão supra-espinal dos tipos bursal e articular nos graus alto e baixo.

Métodos: Foram avaliados 64 pacientes com lesões parciais isoladas do tendão supra-espinal.

Seguimento médio de 76 meses (29 a 193). A média de idade foi de 59 anos (36 a 82). O lado

dominante foi acometido em 44 pacientes (68,8%). Observadas 35 lesões bursais (54,7%) e 29

articulares (45,3%). Usamos a classificação de Ellman e caracterizamos as lesões como baixo

e  alto grau quando acometiam menos ou mais de 50% de sua espessura, respectivamente.

Foi  feito desbridamento em 15 pacientes (23,5%), reparo sem completar a lesão em 11 (17%)

e  reparo após completar a lesão em 38 (59,5%). A avaliação clínica funcional dos pacientes

foi  feita com o uso dos escores de Constant & Murley e UCLA.

Resultados: A média dos escores de Constant dos pacientes com lesão bursal foi de

82,64 ± 6,98 (59,3 a 99) e com lesão articular foi de 83,57 ± 7,58 (66 a 95), enquanto que a

média  do UCLA nas lesões bursais foi de 33,37 ± 2,85 (21 a 35) e nas lesões articulares foi de

32,83  ± 2,95 (22 a 35).

Conclusão: O tratamento videoartroscópico das lesões parciais do manguito rotador apre-

senta resultados bons/excelentes quando as lesões de baixo grau são desbridadas e as lesões

de  alto grau são completadas e reparadas. Esses resultados se mantêm em longo prazo, com

alto  índice de satisfação e poucas complicações.

© 2015 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Todos os direitos reservados.
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ntroduction

artial lesions of the rotator cuff are a frequent cause of
ain and functional limitation of the shoulder. They can
ccur on either the articular or the bursal side, or may be

ntrasubstantial.1 The incidence of articular lesions is three
imes that of bursal lesions.2 It has been observed that the
ootprint of the supraspinatus tendon has a mean thickness of
2 mm.3 Interfingering of the fibers of the rotator cuff tendons
ccurs at this location, such that the deepest fibers present
blique orientation, while the superficial fibers are parallel to
he axis of the muscle.4

Ellman1 described a classification system for partial lesions
ased on their locations and depths, as measured during
rthroscopy. In this system, articular lesions (A) or bursal
esions (B) are described as grade I if their depth is less than

 mm,  grade II if it is between 3 and 6 mm and grade III if it
s more  than 6 mm.  Grade I and II lesions compromise up to
0% of the tendon surface (low grade), while grade III lesions
ompromise more  than 50% of the thickness (high grade).
ntrasubstantial lesions are described as (C).

Some partial lesions of the rotator cuff do not heal,
espite conservative treatment with physiotherapy and use of
nti-inflammatory drugs, and require surgical treatment.5–11

everal methods of surgical treatment have been described,
ncluding acromioplasty alone,12,13 debridement of the lesion
ith or without acromioplasty,7,14,15 transtendon repair,16–21

onversion to a complete lesion followed by repair11,22,23 and
24
ransosseous repair. There is still no consensus regarding the

est treatment for each type of lesion, but it has been shown
n the literature that debridement, with or without associated
acromioplasty, provides satisfactory results in cases of low-
grade lesions, while high-grade lesions respond better to
repair.25

The main objectives of our study were to evaluate the func-
tional results following videoarthroscopic treatment of partial
lesions of the rotator cuff and compare the types and grades
of lesions. We believed that when low-grade lesions were
debrided and high-grade lesions were repaired, the results
would remain satisfactory over the long term, with low failure
and complication rates.

Materials  and  methods

This was a retrospective study with functional evaluations
on patients who underwent videoarthroscopic treatment of
partial lesions of the rotator cuff. Between January 1995 and
December 2010, 704 patients with partial lesions of the rota-
tor cuff were operated by means of videoarthroscopy at the
Orthopedic, Belo Horizonte and Lifecenter hospitals, by the
BH Orthopedic Surgery Group.

The lesions were diagnosed by means of magnetic reso-
nance imaging (MRI) or arthro-MRI and the diagnoses were
confirmed through arthroscopy. The patients included pre-
sented partial lesions (articular or bursal) solely of the
supraspinatus tendon, with a minimum of 2 years of post-
operative follow-up. The patients had failed to respond to
conservative treatment over a period of at least 4 months
before undergoing surgery. The exclusion criteria comprised

previous surgery on the shoulder; sequelae of fractures in
the region of the shoulder or the scapular belt; presence
of glenohumeral arthrosis with advanced joint degeneration;
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Table 1 – Topography of the lesions.

N %
Supraspinatus, bursal 35 54.7
Supraspinatus, articular 29 45.3

rheumatoid arthritis; involvement in employment lawsuits;
and failure to locate the patient or insufficient documentation.

The functional evaluation was made by means of the scores
of Constant and Murley26 and the University of California
at Los Angeles (UCLA).27 The validation of Boehm28 for the
Constant score was used. In this, the quantitative values are
expressed qualitatively, as follows: excellent (91–100), good
(81–90), satisfactory (71–80), fair (61–70) or poor (<60). Using the
UCLA score, the results could be assessed as excellent (34–35),
good (28–33), fair (21–27) or poor (0–20).

Limb dominance, any association with professional and/or
leisure activities and the type and grade of the lesion were
noted. The surgical parameters taken into consideration were:
(1) technique applied (debridement, debridement in associ-
ation with repair or repair after completion of the lesion);
(2) presence of associated pathological alterations and their
concomitant treatment; and (3) whether acromioplasty was
performed.

Sixty-four patients were included (64 shoulders): 31 males
(48.4%) and 33 females (51.6%). The mean follow-up was 76
months (range: 29–193). The mean age at the time of the
surgery was 53 years (range: 26–76) and it was 59 years at the
time of the assessment (range: 36–82). The dominant side was
affected in 44 patients (68.8%) and the non-dominant in 20
(31.2%).

Partial bursal lesions were presented by 35 patients (54.7%)
and partial articular lesions by 29 (45.3%) (Table 1). In 19 cases
(29.7%), associated lesions were present.

The surgical procedures performed were as follows:
debridement in 15 patients (23.5%); repair without comple-
tion of the lesion in 11 (17%); and repair after completion of
the lesion in 38 (59.5%). The associated procedures were as
follows: acromioplasty in 61 cases (95%); total Munford in one
case (1.5%); partial Munford in two cases (3%); repair of SLAP
lesion in six cases (9.3%); and repair of Bankart lesion in one
case (1.5%) (Table 2).

The differences in the clinical characteristics (profession
and sports activity) and the functional results (Constant and
UCLA) between the groups of patients, according to the type
and grade of the lesion, were analyzed either using the
Mann–Whitney test or using the chi-square test (according
to whether the variable was quantitative or qualitative). The

nonparametric Kruskal–Wallis and Pearson tests were also
used. The research data were processed through the Statisti-
cal Package for the Social Sciences (SPSS), version 17.0. For all

Table 2 – Associated procedures.

Acromioplasty 61 (95%)
Total Munford (resection of the distal clavicle) 1 (1.5%)
Partial Munford 2 (3%)
Repair of SLAP lesion 6 (9.3%)
Bankart surgery 1 (1.5%)
1 5;5 0(2):200–205

the statistical measurements made, the statistical significance
level was set at 5%.

Surgical  technique

All the patients were operated by four surgeons (GGG, FOF, JMF
and FMLS) belonging to the Shoulder Group of the BH Lifecen-
ter Orthopedic Hospital. The patient was positioned in lateral
decubitus after administration of general anesthesia in asso-
ciation with brachial plexus block. Arthroscopic viewing was
obtained through a standard posterior portal and, if there was
a need to repair any intra-articular lesion, this was addressed
with the aid of an anterior portal located in the rotator cuff
interval. The lesion was debrided and the depth was evalu-
ated using the tip of the shaver (4.5 mm in diameter). When
this became fully immersed in the lesion, the lesion was con-
sidered to be of high grade. The articular lesions were marked
using a monofilament thread that was inserted in a needle
and passed percutaneously through the lesion.

Low-grade partial lesions were treated by means of
debridement, while high-grade lesions were completed and
then repaired using anchors. Acromioplasty was performed
when there were intraoperative signs suggestive of subacro-
mial impact, i.e. lesions due to subacromial friction, viewed
before using the shaver blade. During the postoperative period,
the patients continually used a padded abduction sling for 3
weeks and all underwent the same rehabilitation protocol,
which consisted of analgesia, rehabilitation of the range of
motion (ROM) and, finally, strengthening. The strengthening
exercises were implemented after reaching the 60th post-
operative day, provided that the passive ROM had become
normal.

Results

The mean Constant score among the patients with bursal
lesions was 82.64 ± 6.98 (range: 59.3–99) and with articular
lesions, 83.57 ± 7.58 (range: 66–95), while the mean UCLA score
for the bursal lesions was 33.37 ± 2.85 (range: 21–35) and for the
articular lesions, 32.83 ± 2.95 (range: 22–35). There was no sta-
tistically significant difference in the results according to the
type of lesion (Table 3). Using the validation of Boehm,28 we
found that the results were excellent and good in 47 patients
(73.5%), satisfactory and fair in 16 (25%) and poor in one (1.5%).
Using the UCLA categories, we found that the results were
excellent and good in 62 patients (97%) and fair and poor in
two (3%).

No significant differences in the types and grades of lesions
were observed in relation to the variables of profession and
sport. There were also no significant differences in age at the
time of the surgery, in relation to the functional results. The
statistical analysis showed that it was more  common for the
patients with low-grade lesions to undergo a debridement pro-
cedure (p < 0.05), while it was more  common for the patients
with high-grade lesions to undergo repair after completion of

the lesion independent of the location at which the tendon
was affected (Table 4).

Sixty-one patients (95.3%) were satisfied with the proce-
dure, while three (4.7%) said that they would not undergo it
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Table 3 – Results from the functional scores compared with the type of lesion.

Parameter n Bursal n Articular p-Value

Mean SD Mean SD

Constant 35 82.64 6.98 29 83.57 7.58 0.318
UCLA 35 33.37 2.85 29 32.83 2.95 0.355

The probabilities of significance (p values) refer to the Mann–Whitney test.

Table 4 – Distribution of lesions and treatments.

Variable Type of lesion and grade p-Value

Low-grade bursal High-grade bursal

n % n %

Surgery 0.000
Debridement 10 83.4% 1 4.5%
Debridement + repair 1 8.3% 3 13.6%
Repair after completion of lesion 1 8.3% 18 81.9%
Total 12 100% 22 100%

Variable Low-grade articular High-grade articular p-Value

n % n %

Surgery 0.010
Debridement 4 31% 0 0%
Debridement + repair 2 15.3% 4 23.5%
Repair after completion of lesion 7 53.7% 13 76.5%
Total 13 100% 17 100%
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The probabilities of significance (p values) refer to the chi-square tes

gain. Among these unsatisfied patients, the mean Constant
core was 68.1 ± 9.39 (range: 59.3–78) and the UCLA score was
4 ± 4.35 (21–29). No significant differences in the functional
esults were observed in relation to the presence of associ-
ted lesions that were treated concomitantly with the tendon
epair (Table 5).

Among the postoperative complications, two patients (3%)
ith articular lesions presented renewed tearing (one of them
as due to trauma) and underwent arthroscopic repair again,
ith satisfactory evolution. Another two patients (3%) devel-
ped adhesive capsulitis, also with favorable evolution.

iscussion
artial lesions of the rotator cuff may cause pain and func-
ional limitation of the shoulder. Most of the symptoms
ccur at night and during activities involving effort with an
pper limb elevated.29 They are potentially more  painful than

Table 5 – Profile of the patients evaluated and categorized accor

Parameters n Without associated lesion 

Mean SD 

Constant 46 83.42 7.29 

UCLA 46 32.08 3.12 

The probabilities of significance (p values) refer to the Mann–Whitney test
complete lesions, possibly because of the non-physiological
tension that is created in the fibers of the remnant tendon.30

Biomedical studies have demonstrated that after a partial
lesion of the rotator cuff occurs, the tension patterns in
the fibers surrounding the lesion become altered such that
lesion propagation is favored, even to the point of reach-
ing a complete lesion.4,31–33 Yamanaka et al.34 demonstrated
the progression of partial articular lesions over time. Forty
patients with lesions of this type were evaluated by means of
arthrography over a mean follow-up period of 412 days after
the initial diagnosis had been made. The lesion increased in
size in 53% and it progressed to a complete lesion in 28% of the
cases. This progression probably occurred through changes to
the tension patterns of the fibers in the remnant tendon, as
observed in biomechanical studies.31–33,35
The initial conservative treatment consists of rest, changes
to activities, use of anti-inflammatory drugs, intra-articular
infiltration of corticoids and physiotherapy. When this treat-
ment method fails, surgical intervention is indicated.29 In the

ding to the presence of associated lesions.

n With associated lesion p-Value

Mean SD

18 82.13 7.15 0.289
18 33.22 2.24 0.982

.
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literature, many  surgical approaches for this type of lesion
have been described, with varying functional results.12–24,29

The tendency has been to debride the low-grade lesions and
repair the high-grade lesions. However, the data reported so
far have been limited to making indications for a specific type
of treatment for each type and grade of lesion.25

Our study was based on 64 patients who  presented partial
lesions (bursal or articular) of the supraspinatus tendon alone
and who  had been operated by means of videoarthroscopy. In
our series, unlike what we  found in the literature, we  had more
patients with partial bursal lesions (54.7%) than with partial
articular lesions (45.3%).2,29

In the literature, we  found four prospective studies that
compared the functional results between treatments of par-
tial articular and partial bursal lesions.12,15,23,36 In two of these
studies,12,15 there was no statistically significant difference
between the groups. Another study36 demonstrated better
results from bursal lesions, while the last of these studies23

found a high failure rate among the bursal lesions. Kartus
et al.15 found a mean postoperative Constant score of 61.5 in
the group with bursal lesions after debridement and acromio-
plasty, while the score was 72 in the group with articular
lesions that underwent the same treatment, but without any
statistical difference. Park et al.36 observed that after debride-
ment and acromioplasty, there was a notable reduction in pain
6 months after the operation, in patients with bursal lesions
in comparison with the group with articular lesions. However,
this difference between the types of lesion was not found
in new evaluations that were made after one and 2 years of
follow-up. It was observed in our study that there was no dif-
ference in the functional results between the patients with
regard to the location of the lesion (articular or bursal).

Cordasco et al.12 observed a higher failure rate in the group
with bursal lesions treated with debridement and acromio-
plasty. Failure occurred in 29% of the patients with bursal
lesions (4 out of 14 shoulders) and in 3% of the patients with
articular lesions (2 out of 63 shoulders). IN another study,
Kamath et al.23 compared the results from 42 shoulders that
underwent repair after completion of the lesion (33 with artic-
ular lesions and nine with bursal lesions). Renewed tearing
occurred in 22.2% of the patients with bursal lesions, com-
pared with 9.1% of the patients with articular lesions.

In our study, we  observed renewed tearing in two patients
with articular lesions (3%) but not in any of the patients with
bursal lesions.

In 1991, Snyder et al.7 evaluated 31 patients with partial
articular lesions who  underwent arthroscopic debridement,
with or without associated acromioplasty. They found sat-
isfactory results (mean UCLA score of 32 points), without
any differences in the results between performing subacro-
mial decompression and not doing this. Budoff et al.14 found
that 86% of the results were good or excellent, according to
the UCLA score, among 62 shoulders that were treated with
debridement of partial lesions of the rotator cuff, with or
without acromioplasty. Kartus et al.15 obtained a mean Con-
stant score of 65 points from evaluating 26 patients who were
treated by means of debridement in association with acromio-

plasty. These authors attributed the unsatisfactory results to
degeneration of the rotator cuff over the years and concluded
that acromioplasty had not protected the tendon from the
1 5;5 0(2):200–205

degenerative process. In our study, 10 out of the 11 patients
who presented bursal lesions and underwent debridement in
association with acromioplasty presented a mean Constant
score of 84.06 (range: 78–89.4) and a mean UCLA score of
34.7 (range: 33–35), which were considered to be good results.
The effect on the results from performing or not performing
acromioplasty could not be compared statistically, given that
this procedure was performed in the cases of 95% of all of the
patients evaluated.

We  performed repairs after completion of the lesions in 19
patients with partial bursal lesions (29.6%) and in 20 patients
with partial articular lesions (31.2%). The mean scores result-
ing from these treatments were 81.78 (range: 59.3–99) and
32.97 (range: 21–35), respectively. In 2007, Deutsch11 evaluated
41 patients with high-grade partial lesions who underwent
repair after the lesions had been completed. After a mean
follow-up of 38 months, significant improvements in pain
and functional results were observed, as assessed using the
score of the American Shoulder and Elbow Surgeons (ASES).
In 2008, Porat et al.22 used this technique to treat 36 patients
with high-grade articular lesions and obtained good and excel-
lent results in 83.3% of the cases, as assessed using the UCLA
score. In 2009, Kamath et al.23 demonstrated a satisfaction rate
of 93% among 41 patients with high-grade articular lesions
who underwent repair after completion of the lesions. These
data are similar to the results found by our group, with 100%
satisfaction and good/excellent results when the repair was
performed after completion of the lesions in the high-grade
cases.

The main limitation of the present study was the small
sample size followed up (64 patients), in comparison with the
total population of patients operated (704 patients). This sit-
uation occurred because our service receives patients from
many  regions of the country and, thus, many  of these patients
were unable to come in person for the evaluation. Further-
more,  because this was a retrospective study, we  were unable
to objectively observe the evolution of the functional results.
We consider that the positive points of our study were the
long follow-up (mean of 76 months) in a population that was
homogenous in terms of age and demand, with specific surgi-
cal treatment for each type of lesion and a single rehabilitation
protocol.

Conclusion

The videoarthroscopic treatment of these partial lesions of the
rotator cuff presented good or excellent results when the low-
grade lesions were debrided and the high-grade lesions were
repaired after completion. These results were maintained over
the long term, with a high satisfaction rate and few compli-
cations. No statistically significant differences were observed
between the results from the articular and bursal lesions, or
between the grades of lesion. Long-term randomized prospec-
tive studies comparing the techniques of transtendon repair
and repair after completion of the lesion become necessary.
Conflicts  of  interest

The authors declare no conflicts of interest.



 0 1 5

r

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

r e v b r a s o r t o p . 2

 e  f  e  r  e  n  c  e  s

1. Ellman H. Diagnosis and treatment of incomplete rotator cuff
tears. Clin Orthop Relat Res. 1990;(254):64–74.

2. Fukuda H, Hamada K, Nakajima T, Tomonaga A. Pathology
and pathogenesis of the intratendinous tearing of the rotator
cuff viewed from en bloc histologic sections. Clin Orthop
Relat Res. 1994;(304):60–7.

3. Ruotolo C, Fow JE, Nottage WM.  The supraspinatus footprint:
an  anatomic study of the supraspinatus insertion.
Arthroscopy. 2004;20(3):246–9.

4. Clark JM, Harryman DT 2nd. Tendons, ligaments, and capsule
of the rotator cuff: gross and microscopic anatomy. J Bone
Joint Surg Am. 1992;74(5):713–25.

5. Fukuda H. The management of partial-thickness tears of the
rotator cuff. J Bone Joint Surg Br. 2003;85(1):3–11.

6. Gartsman GM, Milne JC. Articular surface partial-thickness
rotator cuff tears. J Shoulder Elbow Surg. 1995;4(6):409–15.

7. Snyder SJ, Pachelli AF, Del Pizzo W,  Friedman MJ, Ferkel RD,
Pattee G. Partial thickness rotator cuff tears: results of
arthroscopic treatment. Arthroscopy. 1991;7(1):1–7.

8. Ellman H, Kay SP. Arthroscopic subacromial decompression
for chronic impingement. Two- to five-year results. J Bone
Joint Surg Br. 1991;73(3):395–8.

9. Esch JC, Ozerkis LR, Helgager JA, Kane N, Lilliott N.
Arthroscopic subacromial decompression: results according
to  the degree of rotator cuff tear. Arthroscopy. 1988;4(4):241–9.

0. Roye RP, Grana WA, Yates CK. Arthroscopic subacromial
decompression: two to seven-year follow-up. Arthroscopy.
1995;11(3):301–6.

1. Deutsch A. Arthroscopic repair of partial-thickness tears of
the rotator cuff. J Shoulder Elbow Surg. 2007;16(2):193–201.

2. Cordasco FA, Backer M, Craig EV, Klein D, Warren RF. The
partial-thickness rotator cuff tear: is acromioplasty without
repair sufficient? Am J Sports Med. 2002;30(2):257–60.

3. Liem D, Alci S, Dedy N, Steinbeck J, Marquardt B, Mollenhoff
G. Clinical and structural results of partial supraspinatus
tears treated by subacromial decompression without repair.
Knee Surg Sports Traumatol Arthrosc. 2008;16(10):967–72.

4. Budoff JE, Rodin D, Ochiai D, Nirschl RP. Arthroscopic rotator
cuff debridement without decompression for the treatment
of  tendinosis. Arthroscopy. 2005;21(9):1081–9.

5. Kartus J, Kartus C, Rostgard-Christensen L, Sernert N, Read J,
Perko M. Long-term clinical and ultrasound evaluation after
arthroscopic acromioplasty in patients with partial rotator
cuff tears. Arthroscopy. 2006;22(1):44–9.

6. Ide J, Maeda S, Takagi K. Arthroscopic transtendon repair of
partial-thickness articular-side tears of the rotator cuff:
anatomical and clinical study. Am J Sports Med.
2005;33(11):1672–9.

7. Waibl B, Buess E. Partial-thickness articular surface
supraspinatus tears: a new transtendon suture technique.
Arthroscopy. 2005;21(3):376–81.

8. Castagna A, Delle Rose G, Conti M, Snyder SJ, Borroni M,
Garofalo R. Predictive factors of subtle residual shoulder

symptoms after transtendinous arthroscopic cuff repair: a
clinical study. Am J Sports Med. 2009;37(1):103–8.

9. Castricini R, Panfoli N, Nittoli R, Spurio S, Pirani O.
Transtendon arthroscopic repair of partial-thickness,

3

;5 0(2):200–205 205

articular surface tears of the supraspinatus: results at 2 years.
Chir Organi Mov. 2009;93(Suppl 1):S49–54.

0. Spencer EE Jr. Partial-thickness articular surface rotator cuff
tears: an all-inside repair technique. Clin Orthop Relat Res.
2010;(468):1514–20.

1. Duralde XA, McClelland WB  Jr. The clinical results of
arthroscopic transtendinous repair of grade III partial
articular-sided supraspinatus tendon tears. Arthroscopy.
2012;28(2):160–8.

2. Porat S, Nottage WM,  Fouse MN. Repair of partial thickness
rotator cuff tears: a retrospective review with minimum two
year  follow-up. J Shoulder Elbow Surg. 2008;17(5):729–31.

3. Kamath G, Galatz LM, Keener JD, Teefey S, Middleton W,
Yamaguchi K. Tendon integrity and functional outcome after
arthroscopic repair of high-grade partial-thickness
supraspinatus tears. J Bone Joint Surg Am. 2009;91(5):
1055–62.

4. Tauber M, Koller H, Resch H. Transosseous arthroscopic repair
of partial articular surface supraspinatus tendon tears. Knee
Surg Sports Traumatol Arthrosc. 2008;16(6):608–13.

5. Strauss EJ, Salata MJ, Kercher J, Barker JU, McGill K, Bach BR Jr,
et  al. The arthroscopic management of partial-thickness
rotator cuff tears: a systematic review of the literature.
Arthroscopy. 2011;27(4):568–80.

6. Constant CR, Murley AH. A clinical method of functional
assessment of the shoulder. Clin Orthop Relat Res.
1987;(214):160–4.

7. Ellman H, Hanker G, Bayer M. Repair of rotator cuff. Factors
influencing reconstruction. J Bone Joint Surg Am.
1986;68(8):1136–44.

8. Boehm D. Valuation of the Constant score. In: Habermeyer P,
Magosch P, Lichtenberg S, editors. Classifications and scores
of  the shoulder. Heidelberg: Springer; 2006. p. 204.

9. Wolff AB, Sethi P, Sutton KM, Covey AS, Magit DP, Medvecky
M. Partial-thickness rotator cuff tears. J Am Acad Orthop
Surg. 2006;14(13):715–25.

0. Halder AM, O’Driscoll SW, Heers G, Mura N, Zobitz ME, An KN,
et al. Biomechanical comparison of effects of supraspinatus
tendon detachments, tendon defects, and muscle retractions.
J  Bone Joint Surg Am. 2002;84(5):780–5.

1. Bey MJ, Ramsey ML, Soslowsky LJ. Intratendinous strainfields
of  the supraspinatus tendon: effect of a surgically created
articular-surface rotator cuff tear. J Shoulder Elbow Surg.
2002;11(6):562–9.

2. Reilly P, Amis AA, Wallace AL, Emery RJ. Supraspinatus tears:
propagation and strain alteration. J Shoulder Elbow Surg.
2003;12(2):134–8.

3. Andarawis-Puri N, Ricchetti ET, Soslowsky LJ. Rotator cuff
tendon strain correlates with tear propagation. J Biomech.
2009;42(2):158–63.

4. Yamanaka K, Matsumoto T. The joint side tear of the rotator
cuff. A followup study by arthrography. Clin Orthop Relat Res.
1994;(304):68–73.

5. Mazzocca AD, Rincon LM, O’Connor RW, Obopilwe E,
Andersen M, Geaney L, et al. Intra-articular partial-thickness
rotator cuff tears: analysis of injured and repaired strain

behavior. Am J Sports Med. 2008;36(1):110–6.

6. Park JY, Yoo MJ, Kim MH. Comparison of surgical outcomes
between bursal and articular partial thickness rotator cuff
tears. Orthopedics. 2003;26(4):387–90.

http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0225
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0230
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0235
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0240
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0245
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0250
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0255
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0260
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0265
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0270
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0275
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0280
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0285
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0290
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0295
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0300
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0305
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0310
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0315
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0320
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0325
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0330
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0335
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0340
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0345
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0350
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0355
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360
http://refhub.elsevier.com/S2255-4971(15)00024-5/sbref0360

	Long-term functional evaluation of videoarthroscopic treatment of partial injuries of the rotator cuff
	Introduction
	Materials and methods
	Surgical technique

	Results
	Discussion
	Conclusion
	Conflicts of interest
	References


