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Complications

Reversible Cerebral Vasoconstriction Syndrome (RCVS)is a not very well known clinical-imaging entity; it
is characterized by thunderclap headache, which mimics an aneurysmal subarachnoid haemorrhage, and
a diffuse and segmental constriction of cerebral arteries, that resolves spontaneously within 3 months.
The pathophysiology remains unknown. The female gender is the more affected and more than half of
cases occur in the puerperium or after exposure to vasoactive substances. Typically, RCVS is self-limited
and has a benign course, although it may have more serious complications with permanent neurologic
sequelae and death. Treatment is predominantly supportive and directed to the symptoms.

© 2016 PBJ-Associagdo Porto Biomedical/Porto Biomedical Society. Published by Elsevier Espafia,

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/).

Introduction

Reversible Cerebral Vasoconstriction Syndrome (RCVS)is a cere-
brovascular disease characterized by severe headache, mimicking
aneurysmal subarachnoid haemorrhage,! with or without other
acute neurologic symptoms, and noninflammatory, nonatheroscle-
rotic diffuse segmental constriction of cerebral arteries, which
resolves spontaneously within 3 months.? For nearly 30 years, it
has been described in several clinical settings, with other names,
such as post-partum angiopathy,? Call syndrome,* central nervous
system (CNS) pseudovasculitis,” benign angiopathy of the CNS.57

In 2007, Calabrese et al. proposed the term RCVS, unifying all
of these angiopathies with similar clinical course and angiographic
characteristics, and a set of diagnostic criteria.® In the following
years, the publication of two large prospective cohorts?~ 14 and one
large retrospective series,'> provided a better recognition of this
syndrome.

RCVS is clinically important as it occurs in various clinical set-
tings, in young people, especially females, in which the differential
diagnosis with other more serious entities is urgent because it
implies different attitudes and therapeutic strategies. It typically
has a benign course but serious complications arise in more than
10% of patients, particularly ischaemic and haemorrhagic strokes,
and even death.

The aim of this study was to perform a narrative review of RCVS
in order to alert the medical community about the importance of

* Corresponding author.
E-mail address: Imed92045@med.up.pt (L. Santos).

http://dx.doi.org/10.1016/j.pbj.2016.04.002

early diagnosis and proper treatment of the most serious compli-
cations of this disease and the need for research to clarify in an
objective manner the pathophysiology and therapeutic orientation.

Methods

We searched PubMed using the term “reversible cerebral vaso-
constriction syndrome” and we selected review articles from
01/01/2010t031/01/2015; the list of bibliographic references of the
review articles considered were also screened, totalling 81 articles.

Definition

RCVS is characterized by recurrent acute severe headaches
which may be associated with seizures and focal neurological
deficits. There is no specific laboratory investigation and cere-
brospinal fluid (CSF) analysis is normal in most cases. Cerebral
angiography shows alternating segmental constrictions and dila-
tions. However, computed tomography (CT), magnetic resonance
imaging (MRI) and angiography may be normal until the first week
of evolution of the disease. It is a self-limited entity, with headache
resolution and subsequent disappearance of arterial changes from
1 to 3 months after the onset of symptoms. Meanwhile, severe
complications can occur with permanent neurological damage and
death.

A set of diagnostic criteria is not universally accepted; how-
ever those proposed by Calabrese et al. (Table 1) are the basis for
diagnostic approach.
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Table 1
Diagnostic criteria of the reversible cerebral vasoconstriction syndrome.

Intense, acute headache, with or without additional neurological signs or
symptoms

Catheter, CT, or MRI angiography demonstrating segmental cerebral artery
vasoconstriction

No evidence for aneurysmal SAH

Reversibility of angiographic abnormalities within 12 weeks of onset; if
death occurs before the follow-up studies are complete, the autopsy has to
rule out vasculitis, intracranial atherosclerosis and aneurysmal SAH, which
can also manifest with headache and stroke

CSF analysis normal or close to normal (protein level <80 mg/dL,
leukocytes < 10/mm?3, normal glucose level)

Adapted from Calabrese et al.?
CT, computed tomography; MRI, magnetic resonance imaging; SAH, subarachnoid
haemorrhage; CSF, cerebrospinal fluid.

Clinical presentation

Despite the aetiological heterogeneity, clinical manifestations
are similar.

RCVS has a typical acute and self-limited course without new
symptoms after 1 month.213

The main symptom in 95-100% of cases is headache? and it can
be the only symptom?®!316-19 (Table 2). It is typically a thunder-
clap headache (TH) which reaches maximum intensity in seconds,
mimicking the onset of an aneurysm ruptured headache. On aver-
age, it lasts 3h,2° and repeats four times over a period of 1-4
weeks, 2?1013 often triggered by sexual activity, stress, Valsalva
manoeuvre and/or emotions. The typical headache is bilateral,
although it may be unilateral, starting in the occipital region,
followed by diffuse pain,? and often accompanied by nausea, vom-
iting, photophobia and phonophobia. In some cases, the headache
does not correspond to the definition of TH, being less intense
or more progressive; the presentation of other symptoms with-
out the headache is exceptional.? If accompanied by neck pain, it
is especially necessary to exclude cervical artery dissection.!213.21
Although patients may have migraine as a comorbidity, they report
the TH of RCVS as having location, degree and quality different from
their usual headache.2°22 This entity may also be associated with
focal neurological deficits, transient or permanent, and seizures, as
reported in three major series (Table 2), in 8-43% and 1-17% of
cases, respectively.>11.13-15

The seizures can be at the onset; their recurrence is rare.>322-24
Transient focal deficits are present in little more than 10% of
patients, last 1 min to 4h, they are often visual, but can also be

Table 2
Summary of the three main series of reversible cerebral vasoconstriction syndrome.
Author Chen et al.
Country Taiwan
Prospective
Type of study Monocentric
Year(s) of publication 2006, 2008, 2010
References 9-12
Observation period 2002-09
Number of cases 77
Average age (range) 47.7 (10-76)
Proportion of women (%) 89
Comorbidities
History of migraine (%) 17
History of hypertension (%) 25
Precipitating factor
Any precipitating factor (%) 8
Postpartum (%) 1
Vasoactive drugs (%) 3
Headache
Headache at onset (%) 100
Recurrent thunderclap (%) 100
Focal neurological deficit
Transient deficit (%) 8
Permanent deficit (%) 2.5
Seizures (%) 1
BP (SBP# > 160 and/or DBP# >90 mmHg) (%) 46
Image
Initial CT or MRI normal (%)
Any abnormal CT or MRI (%) 12
Convexity SAH (%) 0¢
ICH (%) 0¢
Cerebral infarction (%) 8
PRES (%) 9
CSF analysis (%) 18
Protein > 60 mg/dL (%) 0
White blood cells 5-10/#mL (%)
White blood cells > 10/#mL (%) 0
Death (%) 0
Recurrences (%) 8
Long-term sequelae (%) 3

Ducros et al. Singhal et al.

France United States of America
Prospective Retrospective
Monocentric Multicentric
2007,2010 2011

13,14 15

2004-08 1993-2009
89 139

43.2 (19-70) 42.5(13-69)
69 81

27 a

11

62

13 11

52 42

100 95

91 78

16 43

11

4 17

34 Some®

80 55

37 81

30 34

12 20

6 39

8 38

88 82

12 16

17 12

8 3

0 2

0

6 20

Adapted from Ducros? and Néel et al.>”

BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; SAH, subarachnoid haemorrhage; ICH, intracerebral haemorrhage; PRES, posterior reversible

encephalopathy syndrome; CSF, cerebrospinal fluid.
2 40% of patients had a history of headaches.
b No specific data were reported.
¢ Haemorrhage was an exclusion criterion in this series.
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motor, sensory or dysphasic.> The majority have sudden onset and
are similar to a transient ischaemic attack (TIA), though they can
mimic positive symptoms of a migraine aura.>'3

Neurological deficits exceeding 12 h are not likely to improve.
Permanent deficits suggest a stroke and include hemiplegia, apha-
sia, hemianopia or cortical blindness.?>”141523 Cerebellar strokes
may also occur.

In more than a third of patients, hypertensive peaks (systolic
blood pressure > 160 mm Hg) occur during headache crisis.!"13:23
It is not clear whether this is due to the pain, a response to the
vasoconstriction of arteries, or integrates the manifestations of the
disease.

Risk/susceptibility factors and complications

Female gender appears to be a risk factor in the development of
RCVS,2> which is also more severe in women than in men.!314

Physiological changes during pregnancy and the postpartum
period appear to increase susceptibility to develop this disease,?®
as well as hormonal therapy,?® pharmaceutical vasoconstrictors,
including those used in the treatment of migraine,?” which is more
common in women, and the use of recreational drugs2’; genetic
factors appear to be the basis of individual susceptibility or can
affect severity and clinical course.!226

More than 90% of patients have a good prognosis.”> How-
ever, 10% of patients have severe complications'” that can lead to
death. Complications include cerebral infarction (4-40%), intrac-
erebral haemorrhage (ICH) (6-20%), subarachnoid haemorrhage
(SAH)(22-34%) and posterior reversible encephalopathy syndrome
(PRES) (less than 10%).9.13:1525 These values of incidence reported
may be the result of bias in recruitment of participants (perhaps
with the most symptomatic patients seeking medical help) selec-
tion criteria, and the context of each patient.2!® For example, the
cases of ischaemic stroke and ICH in patients who developed post-
partum RCVS described by Fugate et al. appear to be greater than
those described in Ducros et al.!628:29

Haemorrhagic complications (parenchymal and SAH), PRES and
seizures often occur in the first week of the disease.!%-13.16:30.31 |
contrast, ischaemic events and resulting focal neurological deficits
occur later, with a peak between the first and second week of RCVS
onset. Brain ischaemia can occur even later in the course of the
syndrome, occasionally after the resolution of symptoms such as
headache, reflecting the well documented apparent delay in resolv-
ing cerebral vasoconstriction.!!16

The female gender and a history of migraine are independent
risk factors for haemorrhagic complications.!* On the contrary, a
history of hypertension and peaks of elevation in systolic blood
pressure are not associated with the risk of haemorrhage.'# The
identification of migraine, mainly with aura, as a risk factor for
haemorrhagic complications, is particularly relevant, since previ-
ous studies have not highlighted migraine as a risk factor for global
RCVS.213.14 More studies are needed to re-evaluate migraine as
a risk factor for RCVS haemorrhagic complications, for RCVS, or
both.!*

Aetiology

RCVS can occur spontaneously, without apparent cause, or
be secondary to endogenous or exogenous precipitating factors
(Table 3).

There are differences in the results presented by the series
(Table 2). In Chen et al., 96% of cases of RCVS were idiopathic,
in contrast to the 37% in Ducros et al. In the Ducros’ series,!>14
the use of vasoactive drugs contributed to most cases of RCVS
(52%), with postpartum being the second most common cause

with 13% of cases. With respect to drugs, cannabis was the most
recorded, particularly in males. Despite being the most commonly
consumed illicit drug,? it had until now been rarely implicated in
this syndrome.2933 Other vasoactive drugs are pointed to, espe-
cially in females, namely selective serotonin reuptake inhibitors
and nasal vasoconstrictors.

Ducros et al.!? suggests two new precipitating factors: binge-
drinking, at least in combination with vasoactive substances, which
is already considered a risk factor for stroke and a precipitating
factor previously associated with RCVS,>4 and the use of interferon
alpha, previously implicated in a case of multiple brain infarcts®>
and in another one with PRES, % though both without documented
cerebral vasoconstriction. Ducros et al.!> even underlines the need
for a case-control study to assess the strength of the association
between these risk factors and RCVS.

The results obtained by Singhal et al.'> corroborate those
obtained by Ducros et al.'> Other potential precipitating factors
have been mentioned in literature, especially in isolated obser-
vations, and some raise doubts about the nosological boundaries
between RCVS and PRES.?7:38

The epidemiological differences in the Western and Taiwanese
series can be due to bias in the recruitment of participants or to the
consumption of illicit substances.?”

Time latency may vary between exposure to a precipitating fac-
tor and the development of RCVS, which can be a few days to several
months.!” This finding and the ubiquity of precipitating factors may
be a result of chance in part of these associations.816.17.28.39-51

In spontaneous cases, there may be a genetic predisposition or
there might be some unknown aetiologies that make individuals
particularly susceptible.'®

Pathophysiology

The pathophysiology of this syndrome remains an enigma, it
seems to be a multifactorial process.

The dysfunction of the vascular tone regulation appears to be
the central element in the pathophysiology.813.17.19.2552 A rapid
change of vascular tone can lead to vasoconstriction and vasodi-
latation of segmental small vessels and the sudden stretching
of arterial walls can cause the TH in the initial phase.!4?5 This
appears to be induced by sympathetic stimulation, endothelial dys-
function and oxidative stress.>4-36:49.50 The association of RCVS
with outbreaks of hypertension, vasoactive substance intake and
phaeochromocytoma support the role of sympathetic stimula-
tion. On the other hand, the overlap with PRES supports the role
of endothelial dysfunction. Some hormones and biochemical fac-
tors have been involved in vascular tone dysregulation, namely
endothelin-1, oestrogen, serotonin, nitric oxide and prostaglandins.
For example, levels of 8-iso-prostaglandin F2alfa, a marker of oxida-
tive stress and a potent vasoconstrictor, seem to be related to the
severity of the syndrome, thus supporting the role of oxidative
stress. Other factors, including the placental growth factor, soluble
placental growth factor receptor and soluble endoglin, play a role
in angiogenesis and have been implicated in postpartum RCVS.31:52

Genetic factors may be the basis of individual susceptibility to
develop RCVS and in the severity of its clinical course.”> Recently,
the Brain-derived neurotrophic factor gene (BDNF) polymorphism
(Val66Met), which is important for neuronal survival, neurogenesis
and synaptic plasticity, has been associated with severe vasocon-
striction in patients with RCVS.!252

Epidemiology
RCVS occurs in all age groups, including paediatric

patients.!:5354 The peak occurrence is at 42 years of age, though a
ecade earlier in men'> %Y and is more common in women.
d d 1 13,19,20 d
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Table 3
Potential aetiologies and associated conditions of RCVS.

General categories Specific entities

Primary (idiopathic)

Secondary
Pregnancy
Vasoactive substances

Primary headaches (thunderclap headache, sexual activity, exercise)

Postpartum, pre-eclampsia, eclampsia
Recreational drugs: cannabis, cocaine, LSD, amphetamines, ecstasy, binge-drinking

Ergots: ergotamine tartrate, bromocriptine, methylergometrine, lisuride, methergine
Sympathomimetics: ephedrine, pseudoephedrine, phenylpropanolamine, isometheptene, diet pills
Serotonergic drugs: SSRI, triptans

Immunosuppressants: tacrolimus (FK-506), cyclophosphamide, Interferon alfa

Others: ginseng, liquorice, nicotine patches, indomethacin, oral contraceptive pills, hormonal ovarian
stimulation for intrauterine insemination

Catecholamine secreting tumours
Extra- or intra-cranial arterial disorders or procedures

Pheochromocytoma, glomus tumours, bronchial carcinoid tumour
Cervical artery dissection, aortic dissection, unruptured intracranial aneurysm, fibromuscular dysplasia,

post carotid endarterectomy

Blood products
Intracranial disorders or surgery
Miscellaneous

Erythropoietin, intravenous immunoglobulin, massive blood transfusion
CSF hypotension, intracranial haemorrhage, spinal subdural haematoma, neurosurgery, head trauma
Systemic lupus erythematosus, Hypercalcemia, porphyria, microangiopathic haemolytic anaemia,

autonomic dysreflexia, ascent to high altitudes

Adapted from Chen et al.2®
LSD, lysergic acid diethylamide; SSRI, selective serotonin reuptake inhibitors.

Incidence is unknown, although the syndrome does not appear
to be rare, considering cases reported in retrospective and prospec-
tive studies.? Recent work even suggest a possible increase in
incidence; however it remains unclear if this is due to areal increase
in new cases or whether it is a consequence of the improvement of
imaging techniques and awareness of the disease.”?>> Neverthe-
less, RCVS probably remains misdiagnosed and should be included
in the list of differential diagnoses in younger patients with crypto-
genic stroke or intense headache.!6°6 Cases have been reported in
all continents and the three great series from Asia, Europe and North
America have documented various forms of presentation, from the
most common, benign, to the rarest, deadly? (Table 2). Despite the
differences observed between sets, it is not possible to say whether
this is due to ethnic differences or differences in the recruitment
criteria of the participants.?

Diagnosis

As TH is the main symptom, it is necessary to explore it thor-
oughly, since there are other diseases that present with TH as well,
although with some particularities as will be discussed.

Considering the algorithm (Fig. 1) and the proposed diagnos-
tic criteria by Calabrese et al., a good clinical history is needed,
with characterization of the headache, past medical history, usual
medication, comorbidities and a complete physical examination, to
discard the presence of meningeal signs and fever, to evaluate the
level of awareness and the presence of focal neurological deficits.
After exclusion of the most common pathologies by neuroimag-
ing and study of the CSF, additional studies are necessary for the
characterization of the cerebral vasculature. The complete blood
count and biochemistry are generally normal. Exclusion of vasculi-
tis and vasoactive tumours (carcinoid and pheochromocytoma) is
useful. Additionally, it is important to screen serum and urine for
vasoactive drugs.

The diagnosis is based on angiographic exams and requires
the initial demonstration of diffuse segmental vasoconstriction of
cerebral arteries, as well as its reversibility (complete or marked
normalization of arteries) in 12 weeks after onset of the disease.®

Initially, 55-80% of patients have a normal CT or MRI (Table 2).
However, in subsequent images, 12-81% of patients have changes
consistent with SAH, convexity ICH, cerebral infarction and PRES.
Haemorrhagic complications are the most frequent.

Particular attention must be payed to the ICH, which seems to
be more common in women and people with migraine.'* It occurs

early in the course of RCVS, revealing itself in most cases by a TH
with a persistent focal deficit. Attention is also important to PRES,
due to clinical and imaging overlapping with RCVS and the possi-
bility of simultaneous occurrence.?3%°7:58 More than 85% patients
with PRES demonstrate cerebral vasoconstriction similar to RCVS in
conventional angiography. Reversible cerebral oedema alike PRES
may also occur in 9-38% of patients with RCVS.216

Regarding imaging, catheter cerebral angiography is the gold
standard diagnostic exam. It allows a real-time assessment of the
calibre and flow of vessels, provides a good view of the small and
peripheral vessels, with good spatial and temporal resolution, and
allows for acting therapeutically with intra-arterial vasodilators. It
has the disadvantage of being an invasive method, with potential
vascular damage and stroke,”® and it is impractical for follow-up.
In one of the series by Ducros et al.!3, over 9% of patients suffered
transient neurologic deficits after cerebral angiography.!> This type
of angiography should be reserved for cases whose diagnoses raise
additional questions.26

CT and MRI angiographies (CTA and MRA) allow vascular diag-
nosis, with the advantage of not being intrusive.

CTA overcomes the limitations of conventional angiography,
allowing a good assessment of vasoconstriction in patients with
RCVS.? It has been singled out as a specific and very sensitive tool
in the assessment of intracranial vasculature,’? however it is not
feasible for sequential follow-up due to exposure to radiation and
contrast.

Chen et al. demonstrated that the assessment with MRA is
valid.!! Transcranial Doppler (TCD) imaging has long been used and
validated in the study of intracranial vessel spasm,”?-%! allowing
sequential monitoring. It is a non-invasive method, innocuous, with
high reproducibility, which makes it possible to evaluate the vessel
vasoconstriction and monitor haemodynamic changes in patients
with RCVS. According to a study, cerebral vasoconstriction indica-
tors, including high mean flow velocity of the middle cerebral artery
(>120cm/s) and a high hemispheric index (>3), were associated
with an increased risk of developing PRES or ischaemic stroke.!%-16
However, the acceleration of the velocity in arteries at the base of
the skull do not often reach these values in RCVS as in aneurys-
mal SAH and the focal character and the temporal evolution of
the flow velocities should be valued in this case. The TCD has the
disadvantage of not allowing the evaluation of small vessels.®

It is necessary to keep in mind that the arterial vasoconstriction
may not be evident in the first angiographic study; in cases with
high clinical suspicion, the repetition of these exams is indicated.52
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| Thunderclap headache/acute, severe

Clinical history Physical exam
Headache @ Level of consciousness
Age Focal neurological deficits
Sex Fever
Drugs Meningism
Comorbidities v

CT/CTAOrMRUMRA |
SAH
PACNS
Cerebral venous thrombosis
il Carotid or vertebral artery dissection
Normal CNS infection
Space occupying lesion
CSF hypotension (MRI)
v Pituitary apoplexy (MRI)
Abnormal -— | LP with manometry
Treat SAH l
PACNS Normal
CNS infection
CTA
CSF hypotension
MRA
If headache persists,
CA recurs or history
suggesting RVCS,
TCD use of neuroimaging

Fig.1. Analgorithm for RCVS diagnosis. CTA, computed tomography angiography; MRI, magnetic resonance imaging; MRA, magnetic resonance angiography; PACNS, primary
angiitis of the central nervous system (CNS); CA, catheter angiography; TCD, transcranial Doppler.

Adapted from Tan et al.*®

As suggested by Ducros et al.,'> the segmental vasomotor dysregu-
lation seems to start in the most peripheral arterioles, progressing
centripetally to the medium and large calibre cerebral arteries,
which are viewed more easily.”>63 This centripetal progression
can explain the time lag between headaches and vasoconstriction,
given that headaches appear before any detectable vasoconstric-
tion and this extends on average 14 days after headache resolution.
Therefore, headache may be due to the involvement of small distal
arteries, whose rapid changes of calibre (constriction or dilation)
stimulate perivascular pain-sensitive fibres.!?

In imagining, the main differential diagnosis, after aneurys-
mal HSA is ruled out, is CNS vasculitis (primary angiitis of the
CNS, PACNS).2664 This distinction is important, though difficult,
because the treatment is quite different.”#17°2 The resolution of
the cerebral vasoconstriction in the mid-term angiographic con-
trol allows for the differentiation between these two entities. In
addition, advanced techniques of MRI that evaluate the arterial
wall can help the differential diagnosis at an early stage of the
disease, because there are abnormal captures of the contrast prod-
uct on the wall of the involved arteries in PACNS.5 Additionally,

the headache of the vasculitis has an insidious onset, progressing
gradually, and thus distinct from that typical of RCVS,7817.30.65.66
and it is more common in older men, unlike RCVS that is typical
in young/middle aged women.>%6°67 There are also differences in
the CSF analysis because, unlike RCVS, in vasculitis it is not normal,
with proteins and leucocyte counts increase with values gener-
ally >100mg/dL and 5-10 cells/ymm?3, respectively.315:17.30.4052,65
Finally, patients with vasculitis have a fulminant course, with
poor prognosis, particularly if treatment with immunosuppressant
steroids and cytotoxic agents is delayed; however, lack of these
drugs benefits RCVS.1752.6567

Another differential diagnosis to be noted is cervical artery dis-
section, as it evolves with headache/neck pain and can even be
associated with RCVS.20

Treatment

There is no established treatment for RCVS%> and there is
no form of treatment which clearly modifies the natural his-
tory of vasoconstriction.> The therapeutic approach is based on
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observational studies and the experience of the doctor. However,
the timely recognition of the syndrome is important. All patients
with suggestive clinical history, no evidence of another cause for
the symptoms, and initial normal angiograms, should be consid-
ered as having possible or likely RCVS and thus receive the same
symptomatic treatment as patients with proven vasoconstriction.?

All patients need symptomatic treatment, which includes the
discontinuation of any vasoactive drug?51>20 and the suspension
of Valsalva manoeuvres or other headache precipitating factors for
a few days to weeks, depending on the severity of the headache.

Treatment includes analgesics, antiepileptic drugs for seizures,
blood pressure monitoring and admission to the intensive care unit
in severe cases.?

Drugs targeting the vessel spasm should be considered when
cerebral vasoconstriction is documented. Vasodilators, including
calcium channel blockers with systemic action, by reducing systolic
blood pressure, can compromise the cerebral perfusion in patients
with severe vasoconstriction, and should therefore be used with
caution. Nimodipine is the most used and may have a more elec-
tive action on cerebral circulation. Despite reducing the number of
episodes and the intensity of the headache, prospective and retro-
spective studies suggest that it does not affect the time course of
cerebral vasoconstriction. It may be given orally or intravenously
at a dose used for prevention of vessel spasm in aneurysmal SAH.
The duration of treatment should range from 4 to 12 weeks.”? New
bleeding, TIA and stroke are reported in some patients, even if
treated for several days.2368 Other drugs include nicardipine,”*
verapamil'® and magnesium sulphate (in the treatment of post-
partum angiopathy).5°

In the most severe cases, milrinone, nimodipine and
epoprostenol administered intra-arterially, and balloon angio-
plasty with variable success have been used.??%70 These are
delicate and high risk interventions, and should be restricted to
patients who show clear signs of clinical progression.’!

Glucocorticoids should be avoided because they are an indepen-
dent predictor of poor prognosis.

Prognosis

In most patients, the course of this syndrome is self-limited and
benign. However, complications are frequent and the prognosis
may be unfavourable. In the American series, 81% of patients had
brain image compatible with lesion (Table 2). Despite this, the rate
of permanent neurological deficits is very low and deaths are rare.'>
The recurrence rate was described as being about 8%.!! Cerebral
infarct and ICH are predictors of poor prognosis.'”

Conclusion

RCVS s traditionally considered to have a benign and monopha-
sic clinical course. However, it may present an unfavourable course
with rapid progression of blood vessel spasm, or with hemorrhage,
causing high morbidity, or even have a fatal outcome.

Multicentre retrospective and prospective studies can help to
establish the true prevalence and incidence of this entity and its
clinical presentation, with emphasis on atypical presentations.

The initial suspicion of RCVS should lead to clinical surveil-
lance and intensive imaging, reaching a definitive diagnosis and
ruling out other differential diagnosis, particularly those with spe-
cific treatments. The identification of potential precipitating agents,
their eviction or control is essential.

This review highlights the importance of new research to further
clarify the pathophysiology of this syndrome and thus to contribute
to a more specific and effective therapeutic approach.

Conflicts of interest

The authors declare no conflicts of interest.

References

11.

12.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

. Sociedade Portuguesa de Neurologia. Classificagcdo internacional das cefaleias,

vol. 14 (Suppl. 1), 3rd ed; 2014. p. 74-5.

. Ducros A. Reversible cerebral vasoconstriction syndrome. Lancet Neurol.

2012;11:906-17.

. Singhal AB. Postpartum angiopathy with reversible posterior leukoen-

cephalopathy. Arch Neurol. 2004;61:411-6.

. Nowak DA, Rodiek SO, Henneken S, Zinner |, Fuchs HH, Topka H. Reversible seg-

mental cerebral vasoconstriction (Call-Fleming syndrome): are calcium channel
inhibitors a potential treatment option? Cephalalgia. 2003;23:218-22.

. Razavi M, Bendixen B, Maley JE, Shoaib M, Zargarian M, Razavi B, et al.

CNS pseudovasculitis in a patient with pheochromocytoma. Neurology.
1999;52:1088-90.

. Calabrese LH, Gragg LA, Furlan AJ. Benign angiopathy: a distinct subset of angio-

graphically defined primary angiitis of the central nervous system. J Rheumatol.
1993;20:2046-50.

. Hajj-Ali RA, Furlan A, Abou-Chebel A, Calabrese LH. Benign angiopathy of the

central nervous system: cohort of 16 patients with clinical course and long-term
follow-up. Arthritis Rheum. 2002;47:662-9.

. Calabrese LH, Dodick DW, Schwedt TJ, Singhal AB. Narrative review: reversible

cerebral vasoconstriction syndromes. Ann Intern Med. 2007;146:34-44.

. Chen SP, Fuh JL, Lirng JF, Chang FC, Wang SJ. Recurrent primary thunderclap

headache and benign CNS angiopathy: spectra of the same disorder? Neurology.
2006;67:2164-9.

. Chen SP, Fuh JL, Chang FC, Lirng JF, Shia BC, Wang SJ. Transcranial color

Doppler study for reversible cerebral vasoconstriction syndromes. Ann Neurol.
2008;63:751-7.

Chen SP, Fuh JL, Wang SJ, Chang FC, Lirng JF, Fang YC, et al. Magnetic reso-
nance angiography study in reversible vasoconstriction syndromes. Ann Neurol.
2010;67:648-56.

Chen SP, Fuh JL, Wang SJ, Tsai SJ, Hong CJ], Yang AC. Brain-derived neurotrophic
factor gene Val66Met polymorphism modulates reversible cerebral vasocon-
striction syndromes. PLoS ONE. 2011;6:e18024.

. Ducros A, Boukobza M, Porcher R, Sarov M, Valade D, Bousser MG. The clinical

and radiological spectrum of reversible cerebral vasoconstriction syndrome. A
prospective series of 67 patients. Brain. 2007;130:3091-101.

. Ducros A, Fiedler U, Porcher R, Boukobza M, Stapf C, Bousser MG. Hemorrhagic

manifestations of reversible cerebral vasoconstriction syndrome: frequency,
features, and risk factors. Stroke. 2010;41:2505-11.

. Singhal AB, Hajj-Ali RA, Topcuoglu MA, Fok ], Bena ], Yang D, et al. Reversible

cerebral vasoconstriction syndromes: analysis of 139 cases. Arch Neurol.
2011;68:1005-12.

Miller TR, Shivashankar R, Mossa-Basha M, Gandhi D. Reversible cerebral vaso-
constriction syndrome, Part 1: epidemiology, pathogenesis, and clinical course.
AJNR Am ] Neuroradiol. 2015;36:1392-9.

Ducros A, Bousser MG. Reversible cerebral vasoconstriction syndrome. Pract
Neurol. 2009;9:256-67.

Cheng YC, Kuo KH, Lai TH. A common cause of sudden and thunderclap
headaches: reversible vasoconstriction syndrome. ] Headache Pain. 2014;15:13.
Koopman K, Teune LK, Laan ter M, Uyttenboogart M, Vroomen PC, De Keyser ],
et al. An often unrecognized cause of thunderclap headache: reversible vaso-
constriction syndrome. ] Headache Pain. 2008;9:389-91.

Chen SP, Fuh JL, Wang SJ. Reversible cerebral vasoconstriction syndrome: an
under-recognized clinical emergency. Ther Adv Neurol Disord. 2010;3:161-71.
Arnold M, Camus-Jacqgmin M, Stapf C, Ducros A, Viswanathan A, Berthet K, et al.
Postpartum cervicocephalic artery dissection. Stroke. 2008;39:2377-9.

Edlow BL, Kasner SE, Hurst RW, Weigele JB, Levine JM. Reversible cerebral vaso-
constriction syndrome associated with subarachnoid hemorrhage. Neurocrit
Care. 2007;7:203-10.

Call GK, Fleming MC, Sealfon S, Levine H, Kistler JP, Fisher CM. Reversible cerebral
segmental vasoconstriction. Stroke. 1988;19:1159-70.

Ghia D, Cuganesan R, Cappelen-Smith C. Delayed angiographic changes in post-
partum cerebral angiopathy. ] Clin Neurosci. 2011;18:435-6.

Velez A, McKinney S]. Reversible cerebral vasoconstriction syndrome: a review
of recent research. Curr Neurol Neurosci Rep. 2013;13:319.

Chen SP, Fuh JL, Wang S]. Reversible cerebral vasoconstriction syndrome: cur-
rent and future perspectives. Expert Rev Neurother. 2011;11:1265-76.
Macgregor EA, Rosenberg JD, Kurth T. Sex-related differences in epidemiological
and clinic-based headache studies. Headache. 2011;51:843-59.

Fugate JE, Ameriso SF, Ortiz G, Schottlaender LV, Wijdicks EFM, Flemming KD,
et al. Variable presentations of postpartum angiopathy. Stroke. 2012;43:670-6.
Fugate JE, Wijdicks EF, Parisi JE, Kallmes DF, Cloft HJ, Flemming KD, et al.
Fulminant postpartum cerebral vasoconstriction syndrome. Arch Neurol.
2012;69:111-7.

Ducros A. L37: reversible cerebral vasoconstriction syndrome-distinction from
CNS vasculitis. Presse Med. 2013;42(4 (pt 2)):602-4.

Stary JM, Wang BH, Moon SJ, Wang H. Dramatic intracerebral hemorrhagic pre-
sentations of reversible vasoconstriction syndrome: three cases and a literature
review. Case Rep Neurol Med. 2014;2014:782028.


http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0360
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0365
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0370
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0375
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0380
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0385
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0390
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0395
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0400
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0405
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0410
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0415
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0420
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0425
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0430
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0435
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0440
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0445
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0450
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0455
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0460
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0465
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0470
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0475
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0480
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0485
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0490
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0495
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0500
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0505
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0510

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

L. Santos, E. Azevedo / Porto Biomed. J. 2016;1(2):65-71 71

Moussouttas M. Cannabis use and cerebrovascular disease. Neurologist.
2004;10:47-53.

Alvaro LC, Iriondo, Villaverde FJ. Sexual headache and stroke in a heavy cannabis
smoker. Headache. 2002;42:224-6.

Bruno A. Cerebrovascular complications of alcohol and sympathomimetic drug
abuse. Curr Neurol Neurosci Rep. 2003;3:40-5.

Drapier S, Kassiotis P, Mourtada I, Pinel JF, Edan G. Multiple cerebral infarcts
with livedo secondary to anti-cancer therapy with interleukin 2 and interferon
alfa. Rev Neurol (Paris). 2000;156:901-3.

Hinchey ], Chaves C, Appignani B, Breen ], Pao L, Wang A, et al. A
reversible posterior leukoencephalopathy syndrome. N Engl ] Med. 1996;334:
494-500.

Néel A, Guillon B, Auffray-Calvier E, Hamidou M. Le syndrome de vasoconstric-
tion cérébrale réversible. Rev Méd Intern. 2012;33:586-92.

Ducros A. Reversible cerebral vasoconstriction syndrome. Presse Med.
2010;39:312-22.

Gupta S, Zivadinov R, Ramasamy D, Ambrus JL Jr. Reversible cerebral vasocon-
striction syndrome (RCVS) in antiphospholipid antibody syndrome (APLA): the
role of centrally acting vasodilators-case series and review of literature. Clin
Rheumatol. 2014;33:1829-33.

Ansari SA, Rath TJ, Gandhi D. Reversible cerebral vasoconstriction syndromes
presenting with subarachnoid hemorrhage: a case series. ] Neurointerv Surg.
2011;3:272-8.

Bain ], Segal D, Amin R, Monoky D, Thompson TJ. Call-Fleming Syndrome:
headache in a 16-year-old girl. Pediatr Neurol. 2013;49:130-3.
Bayer-Karpinska A, Patzig M, Adamczyk C, Dimitriadis K, Wollenweber FA, Dich-
gans M, et al. Reversible cerebral vasoconstriction syndrome with concurrent
bilateral carotid artery dissection. Cephalalgia. 2013;33:491-5.
Boughammoura A, Touze E, Oppenheim C, Trystam D, Mass JL. Reversible
angiopathy and encephalopathy after blood transfusion. ] Neurol.
2013;250:116-8.

Comabella M, Alvarez-Sabin J, Rovira A, Codina A. Bromocriptine and pospartum
cerebral angiopathy: a causal relationship? Neurology. 1996;46:1754-6.
Cvetanovich GL, Ramakrishnan P, Klein JP, Rao VR, Ropper AH. Reversible cere-
bral vasoconstriction syndrome in a patient taking citalopram and Hydroxycut:
a case report. ] Med Case Rep. 2011;5:548.

Dou YH, Fuh JL, Chen SP, Wang S]. Reversible cerebral vasoconstriction syndrome
after blood transfusion. Headache. 2014;54:736-44.

Granier I, Garcia E, Geissler A, Boespflug, Gasselin I. Postpartum cerebral
angiopathy associated with administration of sumatriptan and dehydroergo-
tamine: a case report. Intensive Care Med. 1999;25:532-4.

Lopez-Valdes E, Chang HM, Pessin MS, Caplan Louis R. Cerebral vasoconstriction
after carotid surgery. Neurology. 1997;49:303-4.

Moussavi M, Korya D, Panezai S, Peeraully T, Gizzi M, Kirmani JF.
Reversible cerebral vasoconstriction syndrome in a 35-year-old woman fol-
lowing hysterectomy and bilateral salpingo-oophorectomy. J Neurointerv Surg.
2012;4:e35.

Paliwal PR, Teoh HL, Sharma VK. Association between reversible cerebral vaso-
constriction syndrome and trombotic thrombocytopenic purpura. ] Neurol Sci.
2014;338:223-5.

Verillaud B, Ducros A, Massiou H, Huy PT, Bousser MG, Herman P. Reversible
cerebral vasoconstriction syndrome in two patients with a carotid glomus
tumour. Cephalalgia. 2010;30:1271-5.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Miller TR, Shivashankar R, Mossa-Basha M, Gandhi D. Reversible cerebral vaso-
constriction syndrome, Part 2: diagnostic work-up, imaging evaluation, and
differential diagnosis. AJNR Am ] Neuroradiol. 2015;36:1580-8.

Kirton A, Diggle ], Hu W, Wirrel E. A pediatric case of reversible segmental
cerebral vasoconstriction. Can ] Neurol Sci. 2006;33:250-3.

Liu HY, Fuh JL, Lirng JF, Chen SP, Wang SJ. Three pediatric patients with reversible
cerebral vasoconstriction syndromes. Cephalalgia. 2010;30:354-9.

Chen SP, Wang SJ. Hyperintense vessels: an early MRI marker of reversible cere-
bral vasoconstriction syndrome? Cephalalgia. 2014;34:1038-9.

Tan HL, Flower O. Reversible cerebral vasoconstriction syndrome: an important
cause of acute severe headache. Emerg Med Int. 2012;(2012). AN 303152.
Sheikh HU, Mathew PG. Reversible vasoconstriction syndrome: updates and
new perspectives. Curr Pain Headache Rep. 2014;18:414.

Sadek AR, Waters RJ, Sparrow OC. Posterior reversible encephalopathy syn-
drome: a case following reversible vasoconstriction syndrome masquerading
as subarachnoid hemorrhage. Acta Neurochir (Wien). 2012;154:413-6.

Sloan MA, Alexandrov AV, Tegeler CH, Spencer MP, Caplan LR, Feldmann E,
et al. Assessment: transcranial Doppler ultrasonography: report of the Ther-
apeutics and Technology Assessment Subcommittee of the American Academy
of Neurology. Neurology. 2004;62:1468-81.

Aaslid R. Transcranial Doppler assessment of cerebral vasospasm. Eur J Ultra-
sound. 2002;16:3-10.

Lysakowski C, Walder B, Costanza MC, Tramer MR. Transcranial Doppler versus
angiography in patients with vasospasm due to a ruptured cerebral aneurysm:
a systematic review. Stroke. 2001;32:2292-8.

Mandell DM, Matouk CC, Farb RI, Krings T, Agid R, terBrugge K, et al. Vessel wall
MRI to differentiate between reversible cerebral vasoconstriction syndrome and
central nervous system vasculitis: preliminary results. Stroke. 2012;43:860-2.
Calic Z, Choong H, Schlaphoff G, Cappelen-Smith C. Reversible cerebral vasocon-
striction syndrome following indomethacin. Cephalalgia. 2014;34:1181-6.
Rodrigues T, Loureiro R, Samdes R, Alves V, Ramos C, Correia C. Sindrome de
vasoconstri¢do cerebral reversivel: uma causa importante de acidentes vascu-
lares cerebrais no puerpério. Acta Med Port. 2014;27:515-8.

Hajj-Ali RA, Singhal AB, Benseler S, Molloy E, Calabrese LH. Primary angiitis of
the CNS. Lancet Neurol. 2011;10:561-72.

Nouh A, Ruland S, Schneck M], Pasquale D, Biller J. Reversible cerebral vasocon-
striction syndrome with multivessel cervical artery dissections and a double
aortic arch. ] Stroke Cerebrovasc Dis. 2014;23:e141-3.

Hammad TA, Hajj-Ali RA. Primary angiitis of the central nervous system
and reversible cerebral vasoconstriction syndrome. Curr Atheroscler Rep.
2013;15:346.

Lu SR, Liao YC, Fuh JL, Lirng JF, Wang SJ. Nimodipine for treatment of primary
thunderclap headache. Neurology. 2004;62:1414-6.

McKinney JS, Messe SR, Pukenas BA, Satti SR, Weigele JB, Hurst RW, et al.
Intracranial vertebrobasilar artery dissection associated with postpartum
angiopathy. Stroke Res Treat. 2010;2010:320627.

Linn J, Fesl G, Ottomeyer C, Straube A, Dichgans M, Bruckmann H. Intra-arterial
application of nimodipine in reversible cerebral vasoconstriction syndrome: a
diagnostic tool in select cases? Cephalalgia. 2011;31:1074-81.

Singhal AB, Kimberley WT, Schaefer PW, Hedley-Whyte ET. Case records of
Massachusetts General Hospital. Case 8-2009. A 36-year-old woman with
headache, hypertension, and seizure 2 weeks post partum. N Engl ] Med.
2009;360:1126-37.


http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0515
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0520
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0525
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0530
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0535
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0540
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0545
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0550
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0555
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0560
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0565
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0570
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0575
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0580
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0585
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0590
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0595
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0600
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0605
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0610
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0615
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0620
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0625
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0630
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0635
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0640
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0645
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0650
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0655
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0660
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0665
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0670
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0675
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0680
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0685
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0690
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0695
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0700
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0705
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710
http://refhub.elsevier.com/S2444-8664(16)30020-4/sbref0710

	Reversible cerebral vasoconstriction syndrome – A narrative revision of the literature
	Introduction
	Methods
	Definition
	Clinical presentation
	Risk/susceptibility factors and complications
	Aetiology
	Pathophysiology
	Epidemiology
	Diagnosis
	Treatment
	Prognosis
	Conclusion
	Conflicts of interest
	References


