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Mediastinum; Introduction: Radical or extended thymectomy is an effective treatment for myasthenia gravis
Myasthenia; in the adult population. There are few reports to demonstrate the effectiveness of this treat-
Thymoma; ment in patients with juvenile myasthenia gravis.

Thymectomy; Objective: The main objective of this study was to show that extended transsternal thymec-
Radical thymectomy; tomy is a valid option for treating this disease in paediatric patients.

Thymus Results: Twenty-three patients with juvenile myasthenia gravis underwent this surgical treat-

ment in the period between April 2003 and April 2014; mean age was 12.13 years and the sample
was predominantly female. The main indication for surgery, in 22 patients, was the generalised
form of the disease (Osserman stage 1) together with no response to 6 months of medical treat-
ment. The histological diagnosis was thymic hyperplasia in 22 patients and thymoma in one
patient. There were no deaths and no major complications in the postoperative period. After
a mean follow-up period of 58.87 months, 22 patients are taking no medication or need less
medication to manage myasthenic symptoms.

Conclusions: Extended (radical) transsternal thymectomy is a safe and effective surgical treat-
ment for juvenile myasthenia gravis.

© 2015 Sociedad Espanola de Neurologia. Published by Elsevier Espana, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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PALABRAS CLAVE Resultados del tratamiento quirtrgico en la miastenia gravis juvenil
Mediastino;
Miastenia; Resumen
Timoma; Introduccion: La timectomia radical ampliada para el tratamiento de la miastenia gravis es
Timectomia; una opcion efectiva en la poblacion adulta. No ocurre lo mismo en el caso de la miastenia

Timectomia radical;
Timo

gravis juvenil, ya que existen pocos reportes que demuestren su efectividad.

Objetivo: El principal objetivo de esta investigacion fue el de demostrar que la timectomia
transesternal radical ampliada es una alternativa validada para el tratamiento de esta enfer-
medad en este grupo de pacientes.

Resultados: Con esta técnica fueron intervenidos 23 pacientes con miastenia gravis juvenil en
el periodo comprendido entre abril del 2003 y abril del 2014. La edad media fue de 12,13 afos y
hubo un predominio en el sexo femenino. La principal indicacion quirdrgica fue, en 22 pacientes,
la forma generalizada de la enfermedad (estadio i1 de Osserman) sin respuesta al tratamiento
médico luego de 6 meses. El diagndstico histologico fue de hiperplasia timica en 22 pacientes y
timoma linfocitico tipo 1 en un paciente. No hubo fallecidos y no se presentaron complicaciones
mayores en el periodo postoperatorio. Con un seguimiento medio de 58,87 meses, 22 pacientes
se encuentran sin tratamiento o necesitando menor cantidad de medicamentos para el control
de los sintomas miasténicos.

Conclusiones: La timectomia transesternal ampliada es una opcion segura y efectiva para el
tratamiento quirdrgico de la miastenia gravis juvenil.

© 2015 Sociedad Espanola de Neurologia. Publicado por Elsevier Espafna, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Juvenile myasthenia gravis (JMG) is an autoimmune disor-
der of unknown aetiology. In JMG, serum antibodies alter
neuromuscular transmission when they bind to acetylcholine
receptors located in the muscular membrane at the motor
end plate. This results in premature muscle fatigue progres-
sing to paralysis during muscle contraction. The incidence
of myasthenia gravis (MG) during the first 18 years of life
is 4 cases per 100000 population. The most frequent forms
are juvenile MG (18%), transient neonatal MG (1.5%), and
congenital MG. JMG manifests with generalised myasthe-
nia (47%), ocular myasthenia (43%), and myasthenic crises
(10%). After 1 to 3 years, generalised myasthenia accounts
for 80% of all manifestations, whereas ocular myasthenia
drops to 20% and myasthenic crises, which only occur in the
context of generalised mysathenia, decrease to 5%." The
thymus has been suggested as a possible site of origin given
that 75% of patients older than 20 have thymic abnormal-
ities, 85% display thymic hyperplasia with active germinal
centres, and 15% have thymomas. In addition, thymectomy
improves patients’ outcomes in most cases. Acetylcholine
receptors in thymic myoid cells may act as autoantigens
and trigger an immunological reaction at the level of the
thymus. Thymic CD4* T-cells stimulate serum B-cells, which
in turn will start producing antibodies against acetylcholine
receptors.®’

JMG is pathophysiologically heterogeneous. In most
cases, it is associated with presence of acetylcholine recep-
tor antibodies. However, it has also been reported to
be associated with anti-MuSK antibodies and some cases
are considered ‘seronegative’ since no antibodies can be
detected using currently available techniques. Therefore,
diagnosis of the disease is not based solely on antibody

detection. The patient’s clinical profile and such neuro-
physiological studies as repetitive nerve stimulation and
especially jitter analysis play an important role in diagnosing
the disease. Pharmacological tests are also useful. Treat-
ment for JMG is symptomatic and aetiological. In patients
with generalised involvement and incomplete response
to treatment, a wide range of therapeutic measures
are applied to halt the autoimmune response, including
thymectomy, immunosuppresant agents, plasmapheresis,
and immunoglobulins.®®'* Despite the controversy sur-
rounding treatment for MG, surgery has been shown to
be superior to medical treatment alone, even in cases of
JMG. 21315722 The main purpose of our study was to confirm
the validity of radical or extended transsternal thymectomy
for the treatment of JMG.

Patients and methods
Study characteristics

We conducted a prospective non-experimental study includ-
ing 23 patients diagnosed with JMG who underwent
extended thymectomy between April 2003 and April 2014.
The study was conducted in the cardiac surgery department
at Cardiocentro Ernesto Guevara and the Neurology Depart-
ment at Hospital Pediatrico Provincial, in Santa Clara, Cuba.

Procedure

We used the criteria by Cheng et al.?' for diagnosing JMG,
indicating extended thymectomy, and assessing patients’
outcomes; the clinical criteria by Osserman and Genkins'
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Figure 1

(a) Complete resection of the thymus, mediastinal pleura, and fibrofatty connective tissue extending from the diaphragm

to the thyroid between the phrenic nerves. (b) Thymus, mediastinal pleura, and fibrofatty tissue.

for classifying MG; imaging criteria (chest radiography, CT)
to rule out thymoma; neurophysiological criteria (repetitive
nerve stimulation, single-fibre EMG); and pharmacological
criteria (Tensilon test).

Surgical treatment consisted of extended transsternal
thymectomy,?® which involves resection of the thymus,
mediastinal pleura, and fibrofatty connective tissue extend-
ing from the diaphragm to the thyroid between the phrenic
nerves (Fig. 1a and b). Surgery was indicated based on the
following criteria’': resistance to pyridostigmine or immuno-
suppressant treatment, generalised myasthenia with no
signs of improvement after 6 months of medical treatment,
ocular myasthenia with partial response to pyridostigmine,
and lack of stable, complete remission for more than 2 years.
Before undergoing thymectomy, all patients started treat-
ment with intacglobin dosed at 400 mg/kg and administered
in 5 doses (3 before and 2 after surgery).

Variables

We recorded the following variables for each patient: age,
sex, Osserman stage, symptom onset, date of diagnosis,
date of surgery, time elapsed between symptom onset and
surgery (in months), time elapsed between diagnosis and
surgery (in months), preoperative treatment, postoperative
complications, length of stay in the intensive care unit, total
length of postoperative hospital stay, complications, his-
tological diagnosis, total postoperative follow-up time (in
months), and surgery outcomes (at 1, 3, and 5 years). Patient
were classified in 4 outcome groups?': taking no medica-
tion, taking less medication and displaying improvements,
taking less medication and displaying no improvements, and
experiencing exacerbation.

We investigated the impact of time from symptom onset
to surgery on outcomes.

Statistical analysis

We used SPSS statistical software version 15 for Windows for
data processing and statistical analysis. Descriptive statis-
tics were used for all variables. Quantitative variables were
expressed as means + SD and qualitative variables as abso-
lute values and percentages. The analysis was intended
to determine whether time between symptom onset and
surgery had an impact on surgical outcomes. Statistical sig-
nificance for this correlation was calculated using the Fisher
exact test. Qualitative variables were said to be correlated
for values of P <.05.

Results

Table 1 summarises the studied quantitative variables. Mean
age of our sample was 12.13 years. The mean postoperative
follow-up time was 58.87 months. Mean time from symptom
onset to surgery was 20 months and mean time from
diagnosis to surgery was 10 months. The mean length of the
postoperative hospital stay was 8.3 days. Female patients
accounted for 6.9% of the sample; the most frequent
Osserman stage was stage Il. Histology studies indicated
thymic hyperplasia in 22 patients and type 1 lymphocytic
thymoma in one; thymic remnants were found in 3 patients
(Table 2). In the patient with thymoma, JMG had manifested
with ocular myasthenia when she was 10; 2 years later, she
displayed generalised involvement and bulbar symptoms.
None of the patients died; they all were extubated within

Table 1 Distribution of patients according to the studied quantitative variables.

Quantitative variable Mean Min. Max. SD

Age (years) 12.13 6 18 3.87
Time from symptom onset to surgery 20.00 6 72 18.03
Time from diagnosis to surgery (months) 10.00 2 26 6.88
Length of postoperative stay (days) 8.13 6 14 1.89
Length of postoperative follow-up (months) 58.87 14 147 37.33

Source: Department of Statistics.
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Table 2 Patient distribution by sex and other qualitative
variables.

Variables n %
Sex
Male 9 39.1
Female 14 60.9
Total 23 100
Osserman stage
I 1 4.3
lla 13 56.5
IIb 9 39.2
Preoperative treatment
Pyridostigmine 18 78.3
Prednisone 12 52.2
Azathioprine 3 13.1
Immunoglobulins 23 100
Histological diagnosis
Thymic hyperplasia 22 95.7
Thymoma 1 4.3

Source: Department of Statistics.

the first 6 hours and stayed in the intensive care unit
for less than 48 hours. None of the patients experienced
myasthenic crises during the postoperative period. The
only postoperative complication was pleural effusion in one
patient; fluid was removed by pleural puncture. During the
postoperative period, the dose of parasympathomimetics
was reduced and the associated adverse effects were
monitored. All patients received medical treatment for
6 months after surgery; after that period, the doses and
number of drugs were reduced. We should point out that,
at one year of follow-up, 95.6% of the patients received

either no medication or lower doses to control symptoms;
at 3 years, this percentage had risen to 100% (Table 3).
Table 4 shows the influence of time between symptom onset
and surgery on surgery outcomes. Time from symptom
onset to surgery was less than one year in 12 patients and
more than one year in 11. Eleven of the former and only
one of the latter received no medication one year after
thymectomy. The Fisher exact test (P=.003) shows that
outcomes of extended thymectomy are significantly better
when time between symptom onset and surgery is less than
one year.

Discussion

JMG can be classified as prepubertal (symptoms appear
before puberty) or pubertal/postpubertal (symptoms mani-
fest during or after puberty). Both subtypes have distinctive
clinical characteristics. Prepubertal JMG is commonly linked
to ocular involvement and affects both sexes equally,
whereas pubertal and postpubertal JMG affects females
predominantly and its prognosis is better due to greater
likelihood of spontaneous remission. In adult MG, over 80%
of the cases of ocular myasthenia progress to generalised
myasthenia; in JMG, however, progression to generalised
myasthenia is less frequent, especially in the prepubertal
form.®2223.25-29 |n our sample, 7 patients (30.4%) had pre-
pubertal JMG and 16 (69.6%) postpubertal JMG; at time of
surgery they all had generalised myasthenia. Most patients
were female.

Remission may occur spontaneously or after a period
of medical treatment, especially in patients with pre-
pubertal JMG.?"2¢ However, all patients diagnosed with
prepubertal JMG and followed up during the 1990s in
the neurology department at Hospital Pediatrico Provin-
cial continued to receive medication to control myasthenic

Table 3  Patient outcomes at different follow-up times.
Follow-up
1 year 3 years 5 years
n % n % n %
Total 23 100 16 69.5 7 30.4
No treatment 12 52.2 13 81.3 7 100
Improved with treatment 10 43.5 3 18.7
Did not improve with treatment 1 4.3
Source: Department of Statistics.
Table 4 Time from symptom onset to surgery: impact on patient outcomes.
Outcome at 1 year
Time from symptom onset to surgery No treatment Treatment Total
<1 year 11 3 14
>1 year 8 9
Total 12 11 23

Fisher exact test, P=.003.
Source: Department of Statistics.
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symptoms upon reaching puberty. The likelihood of remis-
sion is also influenced by ethnicity.>?'~2 The thymus is
known to play a major role in the aetiopathogenesis of JMG.
Thymectomy constitutes a valid treatment option since the
disappearance of thymic germinal centres halts antibody
production and diversification.>*3" According to Gronseth
and Barohn,*? patients with nonthymomatous autoimmune
MG have a greater probability of symptom remission or
improvement. More recent review articles including patients
with prepubertal JMG report increased remission rates after
thymectomy.3*34 Special attention should be paid to young
children; the probability of remission is most frequent in
this population. The youngest patient in our series was
6. We should also mention purely ocular JMG: in these
cases, thymectomy has not been demonstrated to pre-
vent generalised progression and should therefore only be
used in patients refractory to medical treatment.?"?” Only
one patient in our sample had ocular JMG at the time of
surgery. Surgery was indicated in this case since the patient
had experienced no improvements after a year of medi-
cal treatment and a CT scan revealed that the thymus had
doubled in size compared to a CT scan performed a year
previously. Another reason for considering thymectomy as a
treatment option for JMG is the actual possibility that myas-
thenic symptoms may be due to presence of a thymoma
even when CT images display a morphologically normal
thymus. This was the case of the patient who was histo-
logically diagnosed with type 1 lymphocytic thymoma after
thymectomy.

There are several routes of access for thymectomy.
Evidence shows that outcomes are independent of the
route of access if the thymus and fibrofatty tissue are
fully resected.'®?? Bulkey et al.?’ and Masaoka et al."
began conducting simple cervicomediastinal and transster-
nal thymectomies and subsequently performed extended
transsternal thymectomies that achieved higher remission
rates. According to the literature, surgery outcomes may
last up to 5 years after extended thymectomy and remis-
sion rates show a significant correlation with time from
symptom onset to surgery.'¢22333% For this reason, we
decided to treat our patients with extended thymectomy
after a 6-month period of medical treatment failed to
achieve remission of myasthenic symptoms. Another factor
affecting outcome is the surgical technique used. Extended
thymectomy has been shown to be superior to conven-
tional thymectomy since it achieves complete resection
of tissues potentially containing thymic remnants, which
may be responsible for non-remission after surgery. Simi-
lar results have been published by Essa et al.?? and Cheng
et al.?": after extended thymectomy, 90% and 91.1% of the
patients required either no treatment or lower doses to
control myasthenic symptoms. Despite published evidence
that video-assisted thoracoscopic thymectomy is effec-
tive, there is no consensus on the best route of access
for extended thymectomy.”>'” Our results indicate that
extended transsternal thymectomy is a safe and effective
treatment option for JMG.

Conflicts of interest

The authors have no conflicts of interest to declare.

References

1.

2.

20.

21.

22.

23.

24.

. Drachman DB.

Robertson DN.
663—4.
Ponsetia JM, Espina E, Armengola M. Diagnostico y tratamiento
de la miastenia grave. Med Clin (Barc). 2000;115:264—70.

Enumerating neurology. Brain. 2000;123:

. Arroyo H. Myasthenia gravis in childhood and adolescence. Rev

Neurol. 1996;24:1385—9.

. Schmidt NS, Salinas CM, Erazo TR. Miastenia gravis en pediatria.

Rev Chil Pediatr. 2005;76:291—8.
Myasthenia
1994;330:1797—810.

gravis. N Engl J Med.

. Papazian O, Alfonso |, Araguez N. Miastenia gravis juvenil.

Medicina (Buenos Aires). 2009;69:71—83.

. Romi F, Gilhus NE, Aarli JA. Myasthenia gravis: clinical,

immunological, and therapeutic advances. Acta Neurol Scand.
2005;111:134—41.

. Vincent A, McConville J, Farrugia ME, Newsom-Davis J. Seroneg-

ative myasthenia gravis. Semin Neurol. 2004;24:125—33.

. Gronseth GS, Barohn RJ. Practice parameter: thymectomy for

autoimmune myasthenia gravis (an evidencebased review):
report of the Quality Standards Subcommittee of the American
Academy of Neurology. Neurology. 2000;55:7—15.

. Andrews PI. Autoimmune myasthenia gravis in childhood. Semin

Neurol. 2004;24:101—10.

. Keesey JC. Clinical evaluation and management of myasthenia

gravis. Muscle Nerve. 2004;29:484—505.

. Ponseti JM, Espin E, Armengol M. Diagndstico y tratamiento de

la miastenia gravis. Med Clin. 2002;115:264—70.

. Leon P, Gonzélez F, Moreno N, Garcia E, Ledn D, Naranjo JM,

et al. Timectomia en la miastenia gravis. Arch Bronconeumol.
2001;37:235-9.

. Osserman KE, Genkins G. Studies in myasthenia gravis: review

of a twenty-year experience in over 1200 patients. Mt Sinai J
Med. 1971;38:497—-537.

. Shrager JB. Extended transcervical thymectomy: the ulti-

mate minimally
2010;89:52128—34.

invasive approach. Ann Thorac Surg.

. Mason DP. Operativ techniques in thoracic and cardiovascular

surgery. 2005;10:231—43.

. Meyer DM, Herbert MA, Sobhani NC, Tavakolian P, Dun-

can A, Bruns M, et al. Comparative clinical outcomes of
thymectomy for myasthenia gravis performed by extended
transsternal and minimally invasive approaches. Ann Thorac
Surg. 2009;87:385—91.

. Jaretzki A, Wolff M. Maximal thymectomy for myasthenia gravis.

Surgical anatomy and operative technique. J Thorac Cardiovasc
Surg. 1988;96:711—6.

. Masaoka A, Yamakawa Y, Niwa H, Fukai |, Kondo S, Kobayashi M,

et al. Extended thymectomy for myasthenia gravis patients: a
20-year review. Ann Thorac Surg. 1996;62:853—9.

Bulkey GB, Bass KN, Stephenson GR, Diener-West M, George
S, Reilly PA, et al. Extendeed cervicomedistinal thymectomy
in the integrate management of myasthenia gravis. Ann Surg.
1997;226:324—35.

Cheng C, Liu Z, Xu F, Deng Z, Feng H, Lei Y, et al. Clin-
ical outcome of juvenile myasthenia gravis after extended
transsternal thymectomy in a chinese cohort. Ann Thorac Surg.
2013;95:1035—42.

Essaa M, Medanya YE, Hajjara W, Haririb Z, Mulhimb FA, Sal-
ihc M, et al. Maximal thymectomy in children with myasthenia
gravis. Eur J Cardiothorac Surg. 2003;24:187—91.

Andrews JM, Massey J, Howard F, Sanders DB. Race, sex, and
puberty influence onset, severity, and outcome in juvenile
myasthenia gravis. Neurology. 1994;44:1208—14.

Evoli A, Batocchi AP, Bartoccioni E, Lino MM, Minisci C, Tonali P.
Juvenile myasthenia gravis with prepubertal onset. Neuromus-
cul Disord. 1998;8:561—7.


http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0175
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0180
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0185
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0190
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0195
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0200
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0205
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0210
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290

142

F.J. Vazquez-Roque et al.

25.

26.

27.

28.

29.

30.

Grob D, Brunner N, Namba T, Pagala M. Lifetime course of myas-
thenia gravis. Muscle Nerve. 2008;37:141-9.

Strober J, Cowan MJ, Horn BN. Allogeneic hematopoietic cell
transplantation for refractory myasthenia gravis. Arch Neurol.
2009;66:659—61.

Ortiz S, Borchert M. Long-term outcomes of pediatric ocular
myasthenia gravis. Ophthalmology. 2008;115:1245—8.

Kim JH, Hwang HJ, Hwang YS, Kim KJ, Chae J. Childhood ocular
myasthenia gravis. Ophthalmology. 2003;110:1458—62.

Chiang LM, Darras BT, Kang PB. Juvenile myasthenia gravis. Mus-
cle Nerve. 2009;39:423—31.

Hayashi A, Shiono H, Ohta M, Ohta K, Okumura M,
Sawa Y. Heterogeneity of immunopathological features of
AChR/MuSK autoantibody-negative myasthenia gravis. J Neu-
roim. 2007;189:163—8.

31.

32.

33.

34.

Rodriguez M, Gomez MR, Howard MF, Taylor WF. Myasthe-
nia gravis in children: long-term follow-up. Ann Neurol.
1983;13:504—-10.

Gronseth GS, Barohn RJRJ. Practice parameter: thymectomy
for autoimmune myasthenia gravis (an evidence-based review):
report of the Quality Standards Subcommittee of the American
Academy of Neurology. Neurology. 2000;55:7—15.

Hennessey IA, Long AM, Hughes |, Humphrey G. Thymectomy for
inducing remission in juvenile myasthenia gravis. Pediat Surg
Int. 2011;27:591—4.

Tracy MM, McRae W, Millichap GJ. Graded response to thymec-
tomy in children with myasthenia gravis. JCN. 2009;24:
454—9.


http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30004-4/sbref0340

	Results of surgical treatment for juvenile myasthenia gravis
	Introduction
	Patients and methods
	Study characteristics
	Procedure
	Variables
	Statistical analysis

	Results
	Discussion
	Conflicts of interest
	References


