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KEYWORDS Abstract

Fallot tetralogy; Background: Primary repair of Fallot tetralogy has been performed successfully for the last 45
Transannular patch; years. It has low surgical mortality (< 5%), with excellent long-term results. However, there are
Repair delayed adverse effects: progressive right ventricular dilation and dysfunction, arrhythmia, and

sudden death. In our centre, Fallot tetralogy is the most common form of cyanotic congenital
heart disease (including transannular patch) and accounts for 7.5% of all cardiovascular surgical
procedures. The mid-term follow-up results are reported.

Material and methods: Case series. The study included patients who had complete repair of
Fallot tetralogy with transannular patch from January 2000 to December 2009. An analysis was
performed on the clinical variables, morbidity and mortality.

Results: There were 52 patients in the study, with mean age 4 + 2 years. Perioperative mortality
in 6 patients, with 5 associated with residual right ventricular obstruction and, 1 associated with
further surgery. The survival rate was 88% (46) patients, with a follow-up 75+ 26 months. Late
morbidity occurred in 14, due to right ventricular dysfunction in 11, recurrent distal obstruction
in 2, and residual ventricular septal defect in 1. Associated risk factors were severe pulmonary
insufficiency (p=0.001); QRS> 160ms, (p=0.001); cardiothoracic >0.60 index (p=0.048), and
tricuspid regurgitation (p=0.001).
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PALABRAS CLAVE
Tetralogia de Fallot;
Reparacion
quirurgica;

Parche transanular

Background

Conclusions: There was reasonable long-term survival and excellent quality of life after total
correction of Fallot tetralogy; however, progressive right ventricular dysfunction requires con-
tinuous monitoring, as well as the choice of optimal timing of pulmonary valve replacement.
© 2015 Academia Mexicana de Cirugia A.C. Published by Masson Doyma México S.A. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

Tratamiento de la tetralogia de Fallot con parche transanular. Seguimiento a 6 afos

Resumen

Antecedentes: La reparacion quirtrgica de la tetralogia de Fallot se ha realizado exitosamente
en los ultimos 45 anos, con mortalidad inferior al 5% y con resultados satisfactorios a largo
plazo; sin embargo, existen efectos adversos tardios como: insuficiencia progresiva ventricular
derecha, arritmias y muerte sbita. En el Hospital Infantil de México es la cardiopatia cianégena
mas frecuente y su correccion quirdrgica (incluido el parche transanular) corresponde al 7.5%
de toda la cirugia cardiaca. El proposito de este informe es reportar el seguimiento a 6 anos en
nifos tratados en esta institucion.

Material y métodos: Serie de casos. Se incluyeron pacientes intervenidos de correccion total
de tetralogia de Fallot con parche transanular entre enero de 2000 a diciembre de 2009. Se
analizan variables clinicas, morbilidad y mortalidad.

Resultados: Se incluyeron 52 pacientes. Edad 4 +2 anos. Mortalidad perioperatoria 6, asoci-
ada a obstruccion residual ventricular derecha 5 y, reoperacion por isquemia miocardica en 1.
Sobrevida 46 (88%) pacientes, seguimiento 75 426 meses. La morbilidad tardia se present6 en
14, debido a insuficiencia ventricular derecha en 11, obstruccion recurrente distal 2 y comuni-
cacion interventricular residual uno. Factores de riesgo asociados de insuficiencia ventricular
derecha: insuficiencia pulmonar grave (p=0.001); complejo QRS>160ms (p=0.001); indice
cardiotoracico >0.60 (p=0.048) e insuficiencia tricuspidea (p=0.001).

Conclusiones: Encontramos una sobrevida razonable a largo plazo y calidad de vida excelente,
posterior a la correccion total de tetralogia de Fallot; sin embargo, la insuficiencia progre-
siva ventricular derecha obliga a un continuo seguimiento para elegir el momento 6ptimo de
reemplazo valvular pulmonar.

© 2015 Academia Mexicana de Cirugia A.C. Publicado por Masson Doyma México S.A. Este es
un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

residual defects (interventricular communication, obstruc-
tion in the pulmonary branches), creates volume overload,
ventricular dysfunction requiring subsequent reinterven-

Fallot Tetralogy is the most common form of cyanotic
congenital heart disease, and accounts for 7-10% of all con-
genital cardiopathies.’”” If it is not corrected surgically,
Fallot tetralogy is progressive with high mortality (>35% die
in the first year of life, and 50% at 3 years of age),>*’ total
correction is the treatment of choice, and this has low peri-
operative mortality (2-5%), even in neonates,”""> and high
long term survival rates (95.7% at 10 years, 93.5% at 20, and
85% at 36).7'>' It is considered the cyanogenic cardiopathy
with the longest survival (mean age of 30).”

Total correction has diverse complications, which
include: progressive ventricular dilatation due to residual
obstruction of the outflow tract; severe pulmonary valve
insufficiency, other residual lesions, arrhythmia, and sudden
death. It is observed that reoperation is needed in 6-10% of
cases up to 10-20 years from the initial correction.'3

The need to insert a transannular patch during recon-
struction surgery of the right ventricular outflow results
in pulmonary insufficiency which, associated with other

tions, and even pulmonary valve replacement. It has been
demonstrated that the surgical technique determines post-
operative recovery, and long-term results. "

Over the past decade, 338 cases (26%) have been treated
in the Hospital Infantil de México Federico Gémez, of whom
4.4% of the total number of congenital cardiopathies had
Fallot tetralogy.

The purpose of this study was to assess the patients
who underwent total correction of Fallot tetralogy with a
transannular patch between January 2000 and December
2009.

Material and methods

A case series was used which included fifty-two patients
with Fallot tetralogy, treated surgically by total correction
with transannular patch in the Cardiovascular Surgery
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Department of the Hospital Infantil de México Federico
Gomez, between 1 January 2000 and 31 December 2009.
Twenty-three boys and 29 girls were registered. The mean
age during the correction was 442 years of age. Four
patients presented genopathies (Down’s syndrome: 3;
Williams syndrome: one).

The diagnosis of Fallot tetralogy was made by echocar-
diogram in all cases. Twenty-two cases were reported to
have associated cardiac anomalies: right-sided aortic arch
presented in 10 patients; single coronary ostium in 4 cases;
double superior vena cava in 4 cases; agenesis of valves, and
left branch of the pulmonary artery in 2 patients; complete
atrioventricular canal defect in one patient, and finally, situs
inversus in one patient.

The data were obtained from the last medical consul-
tation, which included: full physical examination, standard
electrocardiogram (12 lead) and/or 24 h ambulatory cardiac
monitoring (Holter), chest X-ray, echocardiogram (two-
dimensional, M mode, three-dimensional, conventional and
tissue Doppler).

The study variables were: perioperative morbidity and
mortality occurring within the first 30 postoperative days,
determined by: (1) causes associated with the surgical
procedure: residual obstruction of the proximal and dis-
tal right ventricular outflow tract (gradient > 50 mmHg and
right ventricle/left ventricle pressure ratio >0.75), resid-
ual interventricular communication with haemodynamic
repercussions, cardiac conduction and/or rhythm disorders,
diaphragm paralysis; (2) causes not associated with the
surgical procedure: acute cardiac failure, pleural effusion,
acute renal failure, pneumonia, neurological alterations,
pancreatitis; and (3) reoperations.

Late morbidity and mortality

Morbidity and mortality after the first 30 postoperative days
was considered, and included: (1) right ventricular dysfunc-
tion due to pulmonary insufficiency, with/without stenosis
of the pulmonary branches; (2) residual/recurrent obstruc-
tion of the proximal or distal right ventricular outflow
tract, with/without right ventricle dysfunction; (3) residual
interventricular communication with haemodynamic reper-
cussions; (4) reoperations; and (5) arrhythmias and sudden
death.

Surgical technique

The heart was exposed by midline sternotomy, a patch of
pericardium was resected (treated with 0.6% glutaraldehyde
for 10min and washed with saline solution), to recon-
struct the right ventricular outflow tract, as can be seen in
Fig. 1. Previous systemic-to-pulmonary shunts were ligated.
Extracorporeal circulation and moderate hyperthermia were
used (naso-pharyngeal temperature of 28-32°C), circula-
tory arrest with profound hypothermia was used in 2 cases
to enable visualisation during closure of the interventricular
communication, and correction of the complete atrioven-
tricular canal. Myocardial protection was achieved with
intermittent administration (every 30min) of cardioplegic
solution (Benson Roe) and local hypothermia.

Figure 1  Placing a transannular patch with autologous peri-
cardium (treated with 0.6% glutaraldehyde for 10min and
washed with saline solution) with the smooth portion facing
pulmonary flow.

The interventricular communication was closed through
the right atrium in 37 patients and through a right ventricu-
lostomy in 15; a Dacron patch was used in all cases. Muscle
was resected from the free infundibular wall and/or fibrous
tissue, annular hypoplasia was confirmed, and hypoplasia
of the pulmonary branches with Hegar’s graduated dila-
tors. The right ventricular outflow tract was exposed by
ventriculostomy which was as limited as possible (5mm
approximately), just in order for the patch to effectively
widen the pulmonary ring. In the case of stenosis, the
transannular incision was increased up to the pulmonary
branches, extending the patch beyond the stenosis, which in
the case of the left branch was after the ductus arteriosis.

Simultaneously, on widening the ring, the pulmonary
valve function was preserved as far as possible, in 3 cases
a monocuspid valve was made with autologous pericardium.
We use the strategy of the limited transannular patch; i.e.,
the transannular patch was made to restrict the diameter of
the pulmonary ring at a z value of > 2 using a Hegar’s dilator
as a guide.

All the atrial septal defects were closed, as can be
seen in Figs. 2 and 3. During the transoperative period
right ventricular/left ventricular pressure ratio measure-
ment > two-thirds systemic pressure (measured directly),
and right ventricular outflow tract gradient > 50 mmHg (esti-
mated by transoperative echocardiogram) occurred in 7
patients who required enlargement of their ventriculostomy,
beyond the length of the infundibular septum (5 cases),
and extension of the patch to the level of the left branch
(2 cases). Extracorporeal circulation was stopped, cannu-
lae removed, and the sternotomy closed. One patient was
managed with an open chest.
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Figure 2  Transatrial approach for closure of interventricular
communication.

Figure 3  Closure of interventricular communication.

Statistical analysis

Descriptive statistics; raw numbers and proportions for qual-
itative variables; means and their standard deviation for
quantitative variables. Inferential statistics by univariate
analysis, and determination of odds ratios, and 95% confi-
dence intervals.

Windows SPSS (version 17; IBM, Armonk, NY, USA) was
used. All p values < 0.05 were considered statistically signif-
icant.

Ethical considerations

Ethical aspects: the basic principles according to the 2002
Helsinki Declaration and the Ley General de Salud (General
Health Act) on research were followed, in order to ensure
the maximum safety of the study population. The proto-
col was approved beforehand by the Local Health Research
Committee of the main hospital.

Results

In our series there were 52 cases with total transannular
patch or arterioventricular repair.

Fifteen patients presented with perioperative
complications associated with surgical correction, which
included: residual obstruction of the right ventricular
outflow tract in 8 cases, myocardial ischaemia in 2, rhythm
and/or conduction disorders in 4, diaphragm paralysis in
one case.

Nine of the cases required early reoperation. Six cases
due to residual obstruction documented during the transop-
erative period by echocardiogram, and direct measurement
of right ventricular/left ventricular pressure; 4 required
enlargement of the right ventricular outflow tract, and 2
of the left pulmonary branch: 2 cases had atrioventricular
block, reoperated in order to insert a permanent pacemaker,
and one case to perform a diaphragmatic plication.

Late morbidity occurred in 14 cases. Severe right ven-
tricular dysfunction due to severe pulmonary insufficiency
occurred in 9 patients, and due to severe pulmonary
insufficiency with recurrent distal obstruction in 2 cases;
recurrent distal obstruction with mild-moderate ventricu-
lar dysfunction occurred in another 2 cases. Three of these
patients were reoperated: closure of residual interven-
tricular communication in one case, and pulmonary valve
replacement with bioprosthesis in 2.

There were six cases of periooperative mortality in the
immediate postoperative period, 5 due to residual obstruc-
tion of the right ventricular outflow tract, and one due to
myocardial ischaemia. Early reoperation preceded 50% of
the fatal cases (OR=5.5, Cl 95%: 1.3-22.5).

The results were analysed by univariate analysis of
the risk factors for severe ventricular dilatation of the
46 surviving patients. Statistically significant differences
were found with pulmonary insufficiency (p=0.001); QRS
complex>160ms (p=0.001); cardiothoracic index>0.60
(p=0.048) and tricuspid insufficiency (p=0.001). Forty-six
patients survived initial repair of Fallot tetralogy with
transannular patch at 10 years (Table 1).
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Table 1 Univariate analysis of risk factors for the development of severe ventricular dilatation.
With severe ventricular Without severe p value OR (CI 95%)
dilatation ventricular dilatation
Severe Pl grave 12 15 0.001 0.55 (0.39-0.77)
Moderate PI 0 19
QRS complex > 160 10 1 0.001 15.9 (4-61.9)
QRS <160 2 33
CTl<55 0 9 0.048 2.67 (0.39-18.1)
CTI>55 12 25
Mild TI 1 32 0.001 0.36 (0.005-0.25)
Moderate and severe TI 11 2

95% Cl, 95% confidence interval; CTI, cardiothoracic index; Pl, pulmonary insufficiency; Tl, tricuspid insufficiency; OR, odds ratio.

Discussion

Total repair of Fallot tetralogy is the method of choice for
most cases. There are few studies on repair in neonates, and
they are associated with a long stay in the intensive care
unit, with increased use of circulatory arrest and transan-
nular patch, and a high reoperation rate of 25% to 30% at
5 years from the initial operation.'®'® The European Asso-
ciation for Cardio-Thoracic Surgery Database (EACTS CDB)%
reports a 7.8% mortality due to primary repair in neonates;
whereas the Southern Thoracic Society reports 7.3%, bet-
ter results being obtained when the repair is performed in
infants between 3 and 12 months old."®

In the past 5 years, the policy in this highly specialised
hospital has been to perform primary repair in under 2-year
olds, as surgical mortality continues to be associated with
age >2, as Murphy et al.?" report, due to chronic right ven-
tricular hypertrophy, cyanosis and polycythaemia on cardiac
structure and function.

Gatzoulis et al.?? report that right ventricular hypertro-
phy starts after birth, increases with age, and becomes
irreversible towards the age of 4. This hypertrophy con-
tributes to interstitial fibrosis and the need for extensive
muscle resection, with a potential risk of ventricular
arrhythmias and ventricular dysfunction.??

The presence of annular hypoplasia and pulmonary
branches contraindicates primary repair, initial pallia-
tion being preferred with systemic-to-pulmonary shunt.?
Hypoplasia of the pulmonary branches reflects an absence
of blood flow and systemic-to-pulmonary shunt is indicated
to encourage growth.?>%

Vobecky et al.?” described their experience in 141 chil-
dren palliated with modified Blalock-Taussig shunt, which
they reported failed in 36 cases, with pulmonary arterio-
plasty during the repair of 10 cases, and 90% survival at 5
years.'®26

In our study there were 5 cases of palliation with modi-
fied Blalock-Taussig shunt, growth and no distortion of the
branches were seen, 90% functionality at the time of the
total repair, with one case of failure of the shunt, without
influencing the outcomes of the subsequent surgery, which
coincide with those of Fraser et al."" and Pozzi et al.?’

The criteria for immediate reoperation, described
by Fraser et al."" were: right ventricular/left ventri-
cular pressure > two-thirds systemic pressure, residual

interventricular communication with haemodynamic reper-
cussions, residual obstruction of the right ventricular
outflow tract, and severe tricuspid insufficiency.

Correction with transannular patch was performed in
80%, as reported by Seddio et al.?, 70% reported by Pigula
et al.”, 54.2% by He et al.,” 41.5% by d’Udekem et al.,?
and in 35% by Mesquita et al.?’ The European Associa-
tion for Cardio-Thoracic Surgery,?’ and van Dongen et al.*
report repair with transannular patch as the most frequently
used technique (57% of their cases), while, in their series,
Voges®' and Tirilomis et al.® report its use in 27% of their
cases.

During our series’ 75 months follow-up, pulmonary valve
insufficiency was the most common cause of morbidity
(61%). Yoo et al.>’ report that patients corrected with
restrictive physiology (mean residual gradient of right ven-
tricular outflow tract 34+10mmHg) have smaller right
ventricles, less prolonged QRS, reduced adverse affects of
chronic pulmonary insufficiency, better tolerance to exer-
cise, and a reduction in pulmonary valve replacement.??3"33

Severe ventricular insufficiency can precede symptoms;
these patients should be considered for pulmonary valve
replacement before it becomes irreversible. The following
are determinants for pulmonary valve replacement: deteri-
orated functional class, reduced tolerance to exercise; QRS
prolongation >180ms observed on ECG, echocardiographic
evidence of severe pulmonary insufficiency, dilatation and
right ventricular dysfunction.®17:2933,34

Follow up of the patients at 30 years showed survival
rates of over 91% at 5 years follow-up,® and 89% from 10
to 15 years.” When the patients did not require reoperation
due to any cause, survival at 5 years was 70%° and 96% at 20
years.’

In our institution, we showed a 100% survival rate at 10
years from the initial correction of tetralogy of Fallot with
transannular patch, which suggests that primary repair with
transannular patch can be undertaken safely and effectively.

Despite the long-term survival, and the excellent qual-
ity of life that these patients achieve after total correction
of Fallot tetralogy, progressive right ventricular dysfunction
does occur, therefore none of these patients can be con-
sidered to be cured, even asymptomatic patients, and all
of them require continuous follow-up; only thus will it be
possible to choose the optimal time for pulmonary valve
replacement.
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The goal of treatment should include: the prevention
of long-term complications, and the reduced probability
of early and late reoperation, and good neurological and
functional development to enable a satisfactory quality of
life.

Conclusions

Fortunately, advances in medico-surgical strategies have
ensured that the morbidity and mortality rates for children
born with Fallot tetralogy are significantly lower in the cur-
rent era compared to a few decades ago.

Conflict of interests

The authors have no conflict of interests to declare.

Acknowledgement

To Dr. Alejandro Gonzalez Ojeda for the time he has devoted
to the final revision of this article.

References

1. Villafane J, Feinstein JA, Jenkins KJ, Vincent RN, Walsh EP,
Dubin AM, et al. Hot topics in tetralogy of Fallot. J Am Coll
Cardiol. 2013;62:2155-66.

2. Bailliard F, Anderson RH. Review tetralogy of Fallot. Orphanet
J Rare Dis. 2009;4:2. Available from http://www.orpha.net/
consor/cgi-bin/home.php?lng=ES [accessed 06.06.14].

3. Ho KW, Tan RS, Wong KY, Tan TH, Shankar S, Tan JL. Late
complications following tetralogy of Fallot repair: the need
for long-term follow-up. Ann Acad Med Singapore. 2007;36:
947-53.

4. van Doorn C. The unnatural history of tetralogy of Fallot: sur-
gical repair is not as definitive as previously thought. Heart.
2002;88:447-8.

5. Dadlani GH, John JB, Cohen MS. Echocardiography in tetralogy
of Fallot. Cardiol Young. 2008;18(Suppl 3):22-8.

6. Tirilomis T, Friedrich M, Zenker D, Seipelt RG, Schoendube FA,
Ruschewski W. Indications for reoperation late after correction
of tetralogy of Fallot. Cardiol Young. 2010;20:396-401.

7. Chang EY, Stark P. Imaging of tetralogy of fallot: a continum
from infancy to adulthood. CDR. 2009;32:1-6.

8. Seddio F, Migliazza L, Borghi A, Crupi G. Previous palliation in
patients with tetralogy of Fallot does not influence the outcome
of later repair. J Cardiovasc Med (Hagerstown). 2007;8:119-22.

9. Cobanoglu A, Schultz JM. Total correction of tetralogy of Fal-
lot in the first year of life: late results. Ann Thorac Surg.
2002;74:133-8.

10. Giannopoulos NM, Chatzis AC, Bobos DP, Kirvassilis GV, Tsoutsi-
nos A, Sarris GE. Tetralogy of Fallot: influence of right
ventricular outflow tract reconstruction on late outcome. Int
J Cardiol. 2004;97(Suppl 1):87-90.

11. Fraser CD, McKenzie ED, Cooley DA. Tetralogy of Fallot: surgical
management individualized to the patient. Ann Thorac Surg.
2001;71:1556-63.

12. Calderdn-Colmenero J, Ramirez Marroquin S, Cervantes Salazar
J. Métodos de estratificacion de riesgo en la cirugia de car-
diopatias congénitas. Arch Cardiol Mex. 2008;78:60-77.

13. Verheugt CL, Uiterwaal CSPM, Grobbee DE, Mulder BJM. Long-
term prognosis of congenital heart defects: a systematic review.
Int J Cardiol. 2008;131:25-32.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

. Torres Gomez LG, ifiigo Riesgo CA, Espinoza Ortegdn MA,

Barba Bustos AM, Marin Solis B, Gomez Vargas JR. Embarazo
y tetralogia de Fallot con y sin correccion quirdrgica. Ginecol
Obstet Mex. 2010;78:309-15.

. He GW, Liu XC, Kong XR, Liu LX, Yan YQ, Chen BJ, et al. The

current strategy of repair of tetralogy of Fallot in children and
adults. Cardiol Young. 2008;18:608-14.

. Parry AJ, McElhinney DB, Kung GC, Reddy VM, Brook MM, Hanley

FL. Elective primary repair of acyanotic tetralogy of Fallot in
early infancy: overall outcome and impact on the pulmonary
valve. J Am Coll Cardiol. 2000;36:2279-83.

. Warnes CA. Adult congenital heart disease importance of the

right ventricle. J Am Coll Cardiol. 2009;54:1903-10.

. Barron DJ, Ramchandani B, Murala J, Stumper O, de Giovanni

JV, Jones TJ, et al. Surgery following primary right ventricular
outflow tract stenting for Fallot’s Tetralogy and variants: reha-
bilitation of small pulmonary arteries. Eur J Cardiothorac Surg.
2013;44:656-62.

. Pigula FA, Khalil PN, Mayer JE, del Nido PJ, Jonas RA. Repair of

tetralogy of Fallot in neonates and young infants. Circulation.
1999;100(Suppl 11):157-61.

Sarris GE, Comas JV, Tobota Z, Maruszewski B. Results of repar-
ative surgery for tetralogy of Fallot: data from the European
Association for Cardio-Thoracic Surgery Congenital Database.
Eur J Cardiothorac Surg. 2012;42:766-74.

Murphy JG, Gersh BJ, Mair DD, Fuster V, McGoon MD, Ilstrup DM,
et al. Long-term outcome in patients undergoing surgical repair
of tetralogy of Fallot. N Engl J Med. 1993;329:593-9.
Gatzoulis MA, Balaji S, Webber SA, Siu SC, Hokanson JS, Poile C,
et al. Risk factors for arrhythmia and sudden cardiac death late
after repair of tetralogy of Fallot: a multicentre study. Lancet.
2000;356:975-81.

Arenz C, Laumeier A, Lutter S, Blaschczok HC, Sinzobahamvya
N, Haun C, et al. Is there any need for a shunt in the treatment
of tetralogy of Fallot with one source of pulmonary blood flow?
Eur J Cardiothorac Surg. 2013;44:648-54.

Hashemzadeh K, Hashemzadeh S. Early and late results
of total correction of tetralogy of Fallot. Acta Med Iran.
2010;48:117-22.

Vobecky SJ, Williams WG, Trusler GA, Coles JG, Rebeyka IM,
Smallhorn J, et al. Survival analysis of infants under age 18
months presenting with tetralogy of Fallot. Ann Thorac Surg.
1993;56:944-9.

Petrucci O, O’Brien SM, Jacobs ML, Jacobs JP, Manning PB,
Eghtesady P. Risk factors for mortality and morbidity after the
neonatal blalock-taussig shunt procedure. Ann Thorac Surg.
2011;92:642-52.

Pozzi M, Trivedi DB, Kitchiner D, Arnold RA. Tetralogy of Fal-
lot: what operation, at which age. Eur J Cardiothorac Surg.
2000;17:631-6.

d’Udekem Y, Ovaert C, Grandjean F, Gerin V, Cailteux M,
Shango-Lody P, et al. Tetralogy of Fallot: transannular and right
ventricular patching equally affect late functional status. Cir-
culation. 2000;102(Suppl 3):111116-22.

Mesquita SF, Snitcowsky R, Lopes AA. Right ventricular struc-
ture and function as possible determinants of surgical outcome
30 years after repair of tetralogy of fallot. Arq Bras Cardiol.
2003;81:453-61.

van Dongen El, Glansdorp AG, Mildner RJ, McCrindle BW,
Sakopoulos AG, VanArsdell G, et al. The influence of perioper-
ative factors on outcomes in children aged less than 18 months
after repair of tetralogy of Fallot. J Thorac Cardiovasc Surg.
2003;126:703-10.

Voges |, Fischer G, Scheewe J, Schumacher M, Babu-Narayan
SV, Jung O, et al. Restrictive enlargement of the pulmonary
annulus at surgical repair of tetralogy of Fallot: 10-year experi-
ence with a uniform surgical strategy. Eur J Cardiothorac Surg.
2008;34:1041-5.


http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0175
http://www.orpha.net/consor/cgi-bin/home.php?lng=ES
http://www.orpha.net/consor/cgi-bin/home.php?lng=ES
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0215
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0220
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0225
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0230
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0235
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0240
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0245
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0250
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0255
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0260
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0265
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0270
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0275
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0280
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0285
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0290
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0295
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0300
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0305
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0310
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0315
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0320
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0325

484

M. Galicia-Tornell et al.

32.

33.

Yoo BW, Kim JO, Kim YJ, Choi JY, Park HK, Park YH, et al.
Impact of pressure load caused by right ventricular outflow tract
obstruction on right ventricular volume overload in patients
with repaired tetralogy of Fallot. J Thorac Cardiovasc Surg.
2012;143:1299-304.

Frigiola A, Hughes M, Turner M, Taylor A, Marek J, Gia-
rdini A, et al. Physiological and phenotypic characteristics

34.

of late survivors of tetralogy of Fallot repair who are free
from pulmonary valve replacement. Circulation. 2013;128:
1861-8.

Geva T, Gauvreau K, Powell AJ, Cecchin F, Rhodes J, Geva J,
et al. Randomized trial of pulmonary valve replacement with
and without right ventricular remodeling surgery. Circulation.
2010;122(Suppl 11):5201-8.


http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0330
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0335
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340
http://refhub.elsevier.com/S2444-0507(15)00131-X/sbref0340

	Treatment of Fallot tetralogy with a transannular patch. Six years follow-up
	Background
	Material and methods
	Late morbidity and mortality
	Surgical technique
	Statistical analysis
	Ethical considerations

	Results
	Discussion
	Conclusions
	Conflict of interests
	Acknowledgement
	References


