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Abstract Diabetic foot osteomyelitis (DFO) is the most common infection associated to dia-
betic foot ulcers (DFU). This review is designed to provide an update on the diagnosis and
treatment of DFO based on an analysis of MEDLINE through PubMed using as search crite-
rion ‘‘Diabetic Foot Osteomyelitis’’. Authors have included in this review the most relevant
manuscripts regarding diagnosis and treatment of DFO. After review and critical analysis of
publications, it may be concluded that diagnosis of DFO is not simple because of its hetero-
geneous presentation. Clinical inflammatory signs, probe-to-bone test, and plain X-rays are
postulated as the basic tests for clinical diagnosis when DFO is suspected. Diagnosis should be
supported by laboratory tests, of which ESR (>70mm/h) has been shown to be most precise.
MRI is the most accurate imaging test, especially for differential diagnosis with Charcot foot.
Pathogen isolation by bone culture is essential when the patient is treated with ATB only. Medi-
cal or surgical treatment should be based on the clinical characteristics of the patient and the
lesion. Surgery should always be an option if medical treatment fails.
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Actualizacion diagnéstica y terapéutica en el pie diabético complicado con
osteomielitis

Resumen La osteomielitis (OM) es la infeccion mas frecuente asociada a las Ulceras de pie
diabético (PD). En la presente revision se pretende ofrecer una actualizacion sobre el diagnos-
tico y el tratamiento de la OM de PD tras analizar fundamentalmente la base de datos MEDLINE
a través de Pubmed con los criterios de busqueda «Diabetic Foot Osteomyelitis». Se incluyeron
en la presente revision a criterio del autor los articulos mas relevantes en el campo diagnostico
y terapéutico de la OM de PD. Tras la revision y el analisis critico de las publicaciones se puede
concluir que el diagnostico de la OM en PD no es sencillo debido a su presentacion heterogénea.
La recogida de signos clinicos inflamatorios junto al test del Probe-To-Bone y la radiografia sim-
ple se postulan como las pruebas de diagnostico clinico basicas ante la sospecha de OM. La
confirmacion diagnostica deberia estar respaldada con la evaluacion de pruebas de laboratorio,
donde la VSG (>70mm/h) ha demostrado ser el valor mas preciso. La RMN es la prueba de ima-
gen con mayor precision diagnostica y cobra especial valor en el diagnostico diferencial con el
pie de Charcot. El aislamiento del patdégeno mediante cultivo 6seo es basico sobre todo cuando
el paciente se trata exclusivamente con ATB. El tratamiento médico o quirlrgico debe basarse
en las caracteristicas clinicas del paciente y de la lesion, debiendo ser la cirugia siempre una
opcion posible en caso de fracaso del tratamiento médico.

© 2017 SEEN. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

Diabetic foot (DF) is a complication of diabetes mellitus
resulting from foot ulcers caused by external or internal
trauma associated with different stages of diabetic neu-
ropathy and peripheral vascular disease.” The most severe
consequence of a diabetic foot ulcer is a major or minor
amputation.? Major amputation has been related to a dra-
matic reduction in the life expectancy of these patients,
whose mortality rates approach and sometimes surpass
those of colon, prostate and breast cancers, and Hodgkin’s
disease.?

Foot or leg amputation mainly results from ischemia- or
infection-related events, the latter being the main cause.’
Diabetic foot infection may involve soft tissues or bone.
Soft tissue infections are more severe and have a worse
prognosis. However, osteomyelitis (OM) is the most com-
mon diabetic foot infection, accounting for more than 20%
of moderate infections and 50%-60% of severe infections,
which are associated with a high amputation rate.’

Osteomyelitis in diabetic foot represents a diagnostic
and therapeutic challenge, and many consequences of the
condition are clearly associated with late diagnosis, delayed
referral, or inadequate treatment.

This literature review is intended to establish recommen-
dations based on both the evidence and the authors’ clinical
experience to provide readers with diagnostic criteria and
guidance for better therapy.

Methods

This literature review has been based on a retrospective
search up to July 2016 of the main healthcare databases,
particularly MEDLINE through PubMed. The search criteria

used to select articles were the keywords ‘‘diabetic foot
osteomyelitis’’ included in the title or abstract. The review
also included current versions of the international consen-
sus guidelines on the evaluation and management of diabetic
foot infections published by the Infectious Diseases Ameri-
can Association (2012 IDSA guidelines), and the International
Working Group on the Diabetic Foot (2015 IWGDF guide-
lines).

Article selection was directional and at the authors’ dis-
cretion, and focused on diabetic foot osteomyelitis (DFO)
diagnosis and treatment. Once the articles had been exam-
ined, the review was structured using the following sections:
diagnosis of DFO (clinical diagnosis, laboratory tests, micro-
biological and histological analysis, and imaging tests), and
treatment of DFO (medical and surgical).

Diagnosis of diabetic foot osteomyelitis

Diagnosis of DFO always begins with clinical suspicion of the
infection. Suspicion is relatively obvious when OM is associ-
ated with soft tissue infection because there is inflammatory
response in the tissues. The presence of clinical signs of
inflammation in an ulcer near a bony prominence (pain,
heat, redness, swelling, and cellulitis) and/or a purulent
or synovial discharge from a joint suggest OM. However,
according to the literature, the clinical signs associated with
bone infection are not very relevant for diagnosis.®

Visible bone through the ulcer, the exposure of capsular
structures, granuloma not adhering to the ulcer bed, sausage
toe (gross inflammation of a toe that prevents the identifi-
cation of intra-articular folds) and/or an ulcer that does not
progress within 12 weeks in a patient without ischemia and
with an adequate off-loading device are all signs directly
related to DFO.?
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It should be noted that diabetic neuropathy present in
most patients with osteomyelitis may mask the clinical signs
and symptoms of the infection.®> Similarly, the presence
of peripheral vascular disease may minimize clinical signs.
Because of this, different clinical presentations of OM, asso-
ciated with different prognoses, have been reported in the
literature.”

However, the main challenge in OM diagnosis is the pos-
sibility of bone infection without clinical manifestations,
which occurs in approximately 50% of cases of chronic or
fibrotic OM.%

When OM is suspected or needs to be ruled out, two
clinical tests, which the literature recommends being used
together may be performed. The first is the probe-to-bone
(PTB) test, which consists of bone palpation through the
ulcer with a sterile blunt probe. This procedure has a sensi-
tivity and specificity of 0.87 and 0.91 respectively, a positive
predictive value (PPV) of 0.57, and a negative predictive
value (NPV) of 0.98.° One article summarizing the available
evidence in the diagnosis of DFO stated that a positive PTB
test in an infected wound is highly suggestive of OM, whereas
a negative PTB test does not exclude the diagnosis.'® In unin-
fected ulcers or low risk patients, OM is unlikely if the PTB
test is negative and a positive PTB test is poorly specific.’
One article'" reported for PTB tests a 94% efficiency rate,
sensitivity and specificity levels of 98% and 78%, a PPV of
95%, and a NPV of 91%, thus suggesting that the test is an
effective tool for diagnosing OM.

However, some authors have recently questioned the
value of this test, especially for patients for whom greater
accuracy is needed,'? stating that a positive PTB test is not
synonymous with OM, and suggesting that it should be con-
sidered as a screening method rather than as a diagnostic
test. They also warned that systematic and indiscriminate
use of this test may overestimate the diagnosis, leading to
unjustified antibiotic treatment with the resultant risk of
generating resistance. Obviously, as with any other diag-
nostic test, the result of the PTB test is related to the
prevalence of the condition.

Based on the foregoing, it is advisable to always interpret
the PTB test along with plain X-rays.

One of the main difficulties in the diagnostic interpre-
tation of OM by X-rays is that it takes approximately two
weeks for bone loss to become visible.> X-rays are therefore
recommended both at the start and two weeks later. Neg-
ative follow-up radiographic findings make the presence of
OM unlikely, while the development of bony erosions makes
OM very likely.> A review'® stated that since the reported
studies did not serially evaluate X-rays, their accuracy as a
diagnostic method is low to moderate, probably because of
the delay until radiographic changes become visible.

An additional difficulty is the interpretation of X-rays
alone, that is, without knowing the clinical characteristics
of the ulcer. This often occurs when a radiologist interprets
X-rays without having seen the patient. X-ray interpreta-
tion without seeing the patient or knowing his/her history or
background results in a low diagnostic association strength,
even among experienced clinicians.”® This suggests that
X-rays should always be interpreted by the requesting physi-
cian, in addition to the reporting radiologist.

Although both the level and magnitude of bone destruc-
tion seen in X-rays are clearly important for diagnosis, they

have not been associated with any prognostic value when
surgery is performed.’

Most authors agree that DFO may be accurately diagnosed
when the PTB test is positive and there are radiographic signs
of bone destruction (sensitivity of 97%, specificity of 92%,
PPV of 97%, and NPV of 93%), but the healthcare providers
and their level of specialization in diabetic foot management
also have an effect.>'¢

Therefore, joint diagnostic interpretation of both the PTB
test and plain X-rays is recommended to further diagnostic
agreement and decrease variability between the clinicians
who interpret them."’

When diagnostic suspicion is supplemented with the
abovementioned clinical tests, it is advisable to have lab-
oratory tests providing information related to OM. Infection
has been shown to impair metabolic control in patients,
making them particularly sensitive to changes in blood glu-
cose levels.” However, changes in the classical inflammatory
markers are not commonly found in OM, and although several
studies have searched for an analytical marker to facilitate
OM diagnosis, the data are not conclusive yet.

The biomarker which has been shown to be the most
important in the diagnosis of OM is the erythrocyte sedimen-
tation rate (ESR). An article by Malabu et al."® concluded
that the ESR was the hematological parameter which best
discriminated between OM and cellulitis. A study compar-
ing the clinical and laboratory findings in patients with and
without OM" reported that ESR values >65mm/h combined
with an ulcer size >2cm? had a sensitivity of 83%, speci-
ficity of 77%, PPV of 80%, and NPV of 81% for the diagnosis
of OM. There is general agreement that ESR values over
70mm/hincrease the likelihood of OM, and ESR continues to
be the most useful and widely used parameter for diagnosing
DFO0.%%2" It should be noted, however, that bone infection
may exist even if ESR values are normal; thus, like other
inflammatory markers, ESR offers a summation value, but it
is not indispensable for the diagnosis of OM.?

C-reactive protein (CRP) has a limited value as compared
to the ESR and even procalcitonin (PCT).'° Changes in serum
PCT levels have been shown in DF infections, but additional
research is required to determine the value of this test.’

Regardless of the diagnostic value of these inflammatory
markers, some studies have tried to prove their prognostic
value or even their use as OM cure markers. One study com-
bined the ESR and CRP to assess the results of treatment
of DFO?* and noted no correlation of these markers with
OM remission or cure. Higher ESR values were associated
with poor treatment results, while lower white blood cell
counts and glomerular filtration rates were related to the
remission of bone infection. Another study showed that ESR
became normal in treated OM patients at healing, regardless
of treatment, with no correlation at all with CRP values.?

Other laboratory markers for monitoring OM have been
assessed without much success. Thus, a case-control study?
assessed N-terminal telopeptide and bone alkaline phos-
phatase as bone turnover markers that might be of use
in the diagnosis and follow-up of OM patients. However,
no significant differences were found in these levels (they
were similar at admission and after 6 weeks of treatment)
even when patients with poor outcomes were compared
to patients with favorable outcomes. Another study?® ana-
lyzed inflammatory markers to diagnose and monitor DFO,
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and showed PCT to be the best marker for detecting
patients with OM at initial diagnosis. Proinflammatory
cytokines did not appear to be useful for differentiating
bone from soft tissue infections, but interleukin-6 (IL-6),
together with CRP, the ESR, and PCT, were decreased in
patients with OM as compared to those with soft tissue
infection.

Some experimental data suggest that high levels of tumor
necrosis factor a may be directly related to histopathologi-
cal changes of OM, and that the local release of IL-6 is also
increased in bacterial OM.?’

Although no adequate evidence is available regarding the
value of these parameters, the current IDSA* guidelines sug-
gest that decreases in previously elevated markers may be
of help for deciding on the discontinuation of antibiotic ther-
apy. Clinical examination combined with laboratory tests
may also be strong indicators of OM, thus obviating the need
for more costly imaging procedures.'%??

When a diagnosis of OM cannot be made using the above
methods or there are doubts about differential diagno-
sis, more specialized tests may be performed, including
magnetic resonance imaging (MRI). MRI is considered the
most accurate of the imaging tests available for the diag-
nosis of OM (sensitivity 90%, specificity 83%)* because
of its interpretative accuracy; however, its precision in
the presence of ischemia is still unclear.? Studies have
shown that MRI has the best diagnostic accuracy and that
it is also quite useful for assessing the extension and
depth of soft tissue infection. However, its specificity may
be affected by the difficulty in differentiating OM from
other causes of marrow edema.’® MRI has the advan-
tage that it may be used for diagnosis, treatment, and
follow-up.*

Computed tomography (CT) has been used for years com-
bined with different markers for differential diagnosis of
other diseases, such as Charcot foot, where the value of 18F-
fluordeoxyglucose positron emission tomography has been
reported.’® Another study assessed the efficacy for OM diag-
nosis of 67Ga single photon emission tomography combined
with percutaneous biopsy; this combination was found to
have a high accuracy and safety for the diagnosis of OM in
patients with signs of soft tissue infection.’’

Hybrid 18F-FDG PET and PET/CT techniques have become
alternative imaging tests for the diagnosis of OM, but the
results to date are preliminary, and additional research is
needed. In addition, glucose fluctuations may affect the
tissue uptake of 18F-FDG.3°

White blood cell CT has been used to assess OM remission
with values of sensitivity, specificity, PPV, and NPV to predict
OM relapses of 100%, 91.5%, 71.5%, and 100% respectively,
as compared to 80%, 33%, 20%, and 89% for X-rays and 100%,
12.5%, 15.5%, and 100% for three-phase bone scintigraphy.3?
Another study where white blood cell CT was performed
before and after OM treatment did not reach conclusive
results regarding its prognostic value.

Bone scans are too non-specific for diagnosing bone infec-
tion, except for labeled white blood cell scintigraphy, which
has shown a moderate value in the diagnosis of OM. How-
ever, its precision regarding the anatomical location of bone
infection is not the best.>3°

Three-phase bone scan using techmetium-99 has also
been used to diagnose OM, but it has a high rate of false

positives because of its low specificity, and may remain
positive four months after successful treatment.' Labeled
white blood cell scintigraphy is useful for the diagnosis and
follow-up assessment of medically treated OM, but it is
an expensive, time-consuming test, and less specific than
MRI.1°

The isolation of the pathogen causing the infection is of
the utmost importance, especially in patients treated with
antibiotics only.3* There is no agreement as to how to obtain
the bone sample for culture, but it is assumed that only a
bone culture is useful for prognosis.

A swab culture is not reliable and carries the risk of
isolating microorganisms not implicated in OM, generating
bacterial resistance and aggravating the condition. Sen-
neville et al.*® showed that the results obtained from swabs
did not reliably identify the bacteria isolated from bone sam-
ples as only 17.4% (n=12) of bone culture and swab samples
were identical. Elamurugan et al. ¢ concluded that swab cul-
tures are less accurate than cultures of bone biopsies for
the identification of all microorganisms responsible for OM.
An additional article by Malone et al.*” concluded that deep
ulcer cultures show a good correlation with bone cultures (25
out of 34 cases, 73.5%, p<0.001), and therefore represent a
sensitive assessment method that may provide guidance on
the probable pathogens causing bone infections, and help in
selecting the most adequate antibiotic when bone biopsy is
not feasible.

The sampling procedure for bone culture may also influ-
ence the result, as there may be false positives due to
potential contamination during sampling through the ulcer,
or false negatives in patients with prior treatment or
erroneous sampling from an uninfected area.® The latest
consensus guidelines published by IWGDF?' define percu-
taneous bone sampling as the best alternative.®® However,
this method requires trained professionals and a fluoroscope
to guide the biopsy needle, as well as a surgical environ-
ment. Sampling through the ulcer still seems to be a reliable
alternative, but should be done after careful wound debride-
ment and after an antibiotic washout period of at least
48-72h.%8

Histological examination of the bone sample is still con-
sidered the gold standard for the diagnosis of OM. Four
different types of OM are distinguished based on the tissue’s
inflammatory infiltrate: chronic, acute, chronic-acute, or
fibrosis.® This study makes it possible to understand why the
clinical presentations of OM are so diverse, and that there
are no clinical signs in most cases of chronic and fibrotic
OM. The definition of these histological patterns has helped
pathologists, who did not previously have a theoretical pro-
tocol for the histological analysis of this type of infection,
to agree on diagnosis.® It is also known that histological
changes caused by OM are clearly distinguishable from those
caused by Charcot foot.*

The study of the microbiome of bacteria causing DFO
using gene sequencing techniques has recently become
more common.* Compared to the standard methods, this
technique isolates more anaerobic pathogens, more Gram-
positive bacilli, and a higher proportion of polymicrobial
infections. The use of advanced biological molecular tech-
nology is of particular interest in OM, especially when the
chronic nature of the infection and bacterial adhesion make
pathogen isolation difficult.*
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Treatment of diabetic foot osteomyelitis

There are multiple articles in the literature on the treatment
of OM, but there is no agreement regarding the best thera-
peutic option. Standardization of a single treatment option
is far from easy because DFO is not homogeneous, and may
have several clinical presentations and may or may be not
associated with ischemia and soft tissue infection. On the
other hand, the medical or surgical specialization of the pro-
fessional in charge of the patient, and the care environment
in which patient management takes place clearly determine
the preference for either medical treatment (antibiotics
only) or surgery.

There is some consensus as to when the first treatment
option should be medical and when surgical (Table 1).%

The duration of antibiotic therapy reported in the liter-
ature is highly variable: from a few weeks to more than one
year. The main aspects which need to be taken into consider-
ation are when to perform bone resection, which antibiotic
to use, by which route, and for how long (Table 2).4* It
is advisable to verify the diagnosis of OM before antibi-
otics are administered, and to consider a bone culture when
antibiotic therapy alone has been decided upon, in order to
decrease the possibility of generating resistance.?’

Several articles have reported the efficacy of medical
treatment in OM. Embil et al.** concluded that in most
cases OM was well managed with oral treatment, with or

Table 1 Indications of primary treatment according to
patient characteristics and the lesion associated with dia-
betic foot osteomyelitis.

Medical treatment Surgery

Bone visible at
bottom of ulcer
Soft tissue necrosis

Ulcers confined to forefoot

High surgical risk (medically
unstable patient)

Good vascularization Abscess or fluid

collection drainage

required

Failed antibiotic

treatment (90 days)

Joint exposure

(especially first

metatarsophalangeal

No soft tissue necrosis

Easy off-loading ulcers

joint)
Bone and joint not visible Need for off-loading
through ulcer surgery

Advanced bone
destruction

No surgeon experienced in
treatment of these
infections available

Strong rejection of surgery
by patient

High risk of antibiotic
toxicity (especially
patients with kidney
disease)

Infection caused by
pathogens resistant
to available
antibiotics

No additional surgical
procedures required

Modified from Lipsky. 2

Table 2 Recommended administration route and duration
of antibiotic therapy depending on the presence of residual
tissue infection and prior surgical debridement.

State of infection Administration Duration
route
No residual tissue Oral/parenteral 2-5 days
infection (after
amputation)
Residual soft tissue (but Oral/parenteral 1-3
not bone) infection weeks
Bone with residual Initially 4-6
infection, but viable parenteral, then weeks
consider switching
to oral
No prior surgery, or Initially 6 weeks

residual infection in
necrotic bone after
surgery

Modified from IDSA 2012 Guidelines.*
* According to the 2016 IWGDF guidelines,?! based on evidence
provided by Tone et al.”’

parenteral, then
consider switching
to oral

without debridement (28% of patients with OM required
bone debridement, and 10% required a minor amputation).
They also stated that this treatment would be useful at
hospitals with limited resources in terms of specialists in
infectious diseases and surgery. A retrospective study
assessed the results of OM treated without surgery, and
found that bone culture-based antibiotic therapy was a
predictor of success in diabetic patients who underwent
no surgery, and was associated with infection remission. A
prospective study” reported healing in 66.9% of patients
with antibiotic treatment alone, while 13.9% required
amputation, of which 1.5% were major amputations. One
study“® used a combination of oral rifampin plus ofloxacin to
treat mild to moderate OM for a median of six months. Cure
was defined as the disappearance of all signs and symptoms
of infection, and the absence of relapse during follow-up.
Cure was achieved in 88.2% of patients, and 76.5% of these
maintained remission for a mean post-treatment follow-up
period of 22 months. Another study? identified the clinical
variables affecting the outcome of nonsurgical treatment of
OM and reported that during a 12-month follow-up period,
63.5% of patients treated achieved remission (no clinical
or radiological signs of infection). Thus, almost two-thirds
of patients with OM were cured without their having to
undergo surgical bone resection.

Another treatment option is topical antibiotic therapy,
which has the advantages of reducing the duration of oral
antibiotic therapy, decreasing hospital costs, using higher
antibiotic concentrations in the affected area with fewer
pharmacokinetic effects, and more potency against resis-
tant bacteria.*®* However, the currently available data
are insufficient to assess the efficacy of this treatment in
DFO.#4?1

Although bone cultures and bone biopsy have apparently
been shown to be helpful for selecting adequate antibiotic
therapy, there are no adequate data regarding the most suit-
able administration route or optimal treatment duration.*
A recent study®' showed that six weeks of treatment achieve
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* OM highly likely
Consider antibiotic \
treatment or surgery

based on recommendations

* Consider MRI
 Consider bone biopsy for culture

* Repeat X-rays in 3 weeks
* Consider antibiotic treatment

Figure 1

the same results as 12 weeks, but with better gastrointesti-
nal tolerance, and it has therefore been assumed that this
duration is sufficient to treat OM.?’

The main limitations of treatment of OM with antibi-
otics alone include: the need for a bone culture to ensure
good prognosis, the lack of criteria regarding the adminis-
tration route to be used depending on infection severity and
bacterial resistance, the lack of agreement as to the most
adequate treatment duration, higher amputation rates, a
higher risk of relapse, antibiotic toxicity, the possibility
or inducing bacterial resistance, and the lack of certainty
regarding bone infection cure, as most published studies
consider the remission of signs of infection as indicative of
treatment success.*>°?

The advantages of antibiotic treatment are that it avoids
potential surgical complications, may be given in any care
setting, decreases the costs associated with surgery and
avoids the anatomical changes associated with the surgical
procedure.*?

There are also criteria that require the use of surgery as
the first treatment option (Table 1). However, surgery should
always be considered if antibiotic therapy fails. Karchmer
and Gibbons published the first article on the effectiveness
of surgery in DFO in a series of 110 patients with diag-
nosis verified by bone biopsy in 96% of cases. This study
found a major amputation rate of 19% and a cure rate of
50%.> A subsequent study>* assessing the results of surgery
in patients with histopathologically confirmed OM concluded
that conservative surgery without minor or major amputa-
tion is successful in almost half the patients with DFO.

In patients where surgery partially eradicates bone
infection, strategies consisting of the postoperative use
of a super-oxidized solution®® have allowed for limb sal-
vage in 100% of the cases, with a mean time to cure of
6.8 weeks.

Conservative surgery (defined as the removal of infected
bone only, without amputation) combined with antibiotic
treatment is an attractive option because it may reduce the

* Close patient follow-up

} » Consider soft tissue infection
* Repeat X-rays in 3 weeks

* Probable Charcot foot

* Consider MRI

» Close monitoring of patient
and lesion

* Off-load and immobilize patient

Diagnostic algorithm and suggested treatment based on evidence and on the authors’ clinical experience.

changes in foot biomechanics and minimize the duration of
antibiotic therapy.®? It is accepted that the combination of
antibiotics with the surgical resection of infected bone may
cure most cases of OM*? and is effective for both clinical
cure and limb salvage.>®

The first prospective, randomized clinical trial?* com-
paring surgery and medical treatment for OM, published in
2014, concluded that antibiotic therapy and surgery yielded
similar results in terms of rates of cure, time to cure,
and short-term complications in patients with neuropathic
forefoot ulcers without soft tissue necrosis. A retrospec-
tive article compared a group of OM patients treated with
surgery with one treated with antibiotics and found similar
results.’” Because of the high risk of reulceration associated
with the resection of a metatarsal head,® surgical proce-
dures that minimize the chance of reulceration should be
considered. The amount of metatarsal bone resected and
the length of the first metatarsal bone have been related to
the risk of reulceration after surgery.>%¢°

The advantages of surgery are that it shortens antibiotic
therapy, decreases the major amputation rate, allows for
bone sampling for microbiological and histological examina-
tion, permits the removal of necrotic bone, as well as of
bacteria and biofilm, prevents recurrence by removing bony
prominences, and provides an opportunity to stabilize the
foot.*?

The disadvantages of surgery are that it may increase the
risk of reulceration, that it is an expensive procedure, and
increases the risk of perioperative morbidity, foot instability,
and the risk of transfer reulceration.*

To conclude and summarize, we propose a guide for diag-
nosis and treatment that may be used in any care setting and
by any medical or surgical specialist (Fig. 1).

Conflicts of interest

The authors state that they have no conflicts of interest.



106

J.L. Lazaro-Martinez et al.

References

10.

11.

12.

13.

14.

15.

. Singh N, Armstrong DG, Lipsky BA. Preventing foot ulcers

in patients with diabetes. JAMA. 2005;293:217-28.

. Boulton AJ, Vileikyte L, Ragnarson-Tennvall G, Apelqvist

J. The global burden of diabetic foot disease. Lancet.
2005;366:1719-24.

. Schofield CJ, Libby G, Brennan GM, MacAlpine RR, Mor-

ris AD, Leese GP, et al. Mortality and hospitalization
in patients after amputation: a comparison between
patients with and without diabetes. Diabetes Care.
2006;29:2252-6.

. Lipsky BA, Berendt AR, Cornia PB, Pile JC, Peters EJ,

Armstrong DG, et al. 2012 Infectious Diseases Society
of America clinical practice guideline for the diagnosis
and treatment of diabetic foot infections. Clin Infect Dis.
2012;54:e132-73.

. Lipsky BA. Bone of contention: diagnosing diabetic foot

osteomyelitis. Clin Infect Dis. 2008;47:528-30.

. Lipsky BA, Berendt AR, Deery HG, Embil JM, Joseph

WS, Karchmer AW, et al. Diagnosis and treatment of
diabetic foot infections. Plast Reconstr Surg. 2006;117:
2125-38S.

. Aragon-Sanchez J. Clinical-pathological characteriza-

tion of diabetic foot infections: grading the sever-
ity of osteomyelitis. Int J Low Extrem Wounds.
2012;11:107-12.

. Cecilia-Matilla A, Lazaro-Martinez JL, Aragon-Sanchez J,

Garcia-Morales E, Garcia-Alvarez Y, Beneit-Montesinos
JV. Histopathologic characteristics of bone infection
complicating foot ulcers in diabetic patients. J Am Podi-
atr Med Assoc. 2013;103:24-31.

. Lavery LA, Armstrong DG, Peters EJ, Lipsky BA. Probe-

to-bone test for diagnosing diabetic foot osteomyelitis:
reliable or relic? Diabetes Care. 2007;30:270-4.
Markanday A. Diagnosing diabetic foot osteomyelitis:
narrative review and a suggested 2-step score-based
diagnostic pathway for clinicians. Open Forum Infect Dis.
2014;1:0fu060.

Morales Lozano R, Gonzalez Fernandez ML, Martinez Her-
nandez D, Beneit Montesinos JV, Guisado Jimenez S,
Gonzalez Jurado MA. Validating the probe-to-bone test
and other test for diagnosing chronic osteomyelitis in the
diabetic foot. Diabetes Care. 2010;33:2140-5.
Senneville E. Probe-to-bone test for detecting diabetic
foot osteomyelitis: rapid, safe, and accurate-but for
which patients? Clin Infect Dis.

Alvaro-Afonso FJ, Lazaro-Martinez JL, Aragon-Sanchez J,
Garcia-Morales E, Cecilia-Matilla A, Beneit-Montesinos
JV. Interobserver and intraobserver reproducibility of
plain X-rays in the diagnosis of diabetic foot osteomyeli-
tis. Int J Low Extrem Wounds. 2013;12:12-5.
Aragon-Sanchez J, Lazaro-Martinez JL, Campillo-Vilorio
N, Quintana-Marrero Y, Hernandez-Herrero MJ. Con-
troversies regarding radiological changes and variables
predicting amputation in a surgical series of diabetic foot
osteomyelitis. Foot Ankle Surg. 2012;18:233-6.
Aragon-Sanchez J, Lipsky BA, Lazaro-Martinez JL. Diag-
nosing diabetic foot osteomyelitis: is the combination of
probe-to-bone test and plain radiography sufficient for
high-risk inpatients? Diabet Med. 2011;28:191-4.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Garcia Morales E, Lazaro-Martinez JL, Aragon-Sanchez
FJ, Cecilia-Matilla A, Beneit-Montesinos JV, Gonzalez
Jurado MA. Inter-observer reproducibility of probing to
bone in the diagnosis of diabetic foot osteomyelitis. Dia-
bet Med. 2011;28:1238-40.

Alvaro-Afonso FJ, Lazaro-Martinez JL, Aragon-Sanchez J,
Garcia-Morales E, Garcia-Alvarez Y, Molines-Barroso RJ.
Inter-observer reproducibility of diagnosis of diabetic
foot osteomyelitis based on a combination of probe-
to-bone test and simple radiography. Diabetes Res Clin
Pract. 2014;105:e3-5.

Malabu UH, Al-Rubeaan KA, Al-Derewish M. Diabetic
foot osteomyelitis: usefulness of erythrocyte sedimen-
tation rate in its diagnosis. West Afr J Med. 2007;26:
113-6.

Ertugrul BM, Savk O, Ozturk B, Cobanoglu M, Oncu S,
Sakarya S. The diagnosis of diabetic foot osteomyeli-
tis: examination findings and laboratory values. Med Sci
Monit. 2009;15:CR307-12.

Aragon-Sanchez J, Lipsky BA, Lazaro-Martinez JL.
Gram-negative diabetic foot osteomyelitis: risk factors
and clinical presentation. Int J Low Extrem Wounds.
2013;12:63-8.

Lipsky BA, Aragon-Sanchez J, Diggle M, Embil J, Kono S,
Lavery L, et al. IWGDF guidance on the diagnosis and
management of foot infections in persons with diabetes.
Diabetes Metab Res Rev. 2016;32 Suppl. 1:45-74.

van Asten SA, Peters EJ, Xi Y, Lavery LA. The role of
biomarkers to diagnose diabetic foot osteomyelitis. A
meta-analysis. Curr Diabetes Rev. 2015.

van Asten SA, Jupiter DC, Mithani M, la Fontaine J,
Davis KE, Lavery LA. Erythrocyte sedimentation rate and
C-reactive protein to monitor treatment outcomes in
diabetic foot osteomyelitis. Int Wound J. 2016.
Lazaro-Martinez JL, Aragon-Sanchez J, Garcia-Morales
E. Antibiotics versus conservative surgery for treating
diabetic foot osteomyelitis: a randomized comparative
trial. Diabetes Care. 2014;37:789-95.

Nyazee HA, Finney KM, Sarikonda M, Towler DA, Johnson
JE, Babcock HM. Diabetic foot osteomyelitis: bone mark-
ers and treatment outcomes. Diabetes Res Clin Pract.
2012;97:411-7.

Van Asten SA, Nichols A, La Fontaine J, Bhavan K, Peters
EJ, Lavery LA. The value of inflammatory markers to
diagnose and monitor diabetic foot osteomyelitis. Int
Wound J. 2015.

Aragon-Sanchez J, Cabrera-Galvan JJ. The role of
cytokines in diabetic foot osteomyelitis. Diabet Med.
2013;30:628-9.

Kapoor A, Page S, Lavalley M, Gale DR, Felson DT. Mag-
netic resonance imaging for diagnosing foot osteomyeli-
tis: a meta-analysis. Arch Intern Med. 2007;167:125-32.
Fujii M, Armstrong DG, Terashi H. Efficacy of mag-
netic resonance imaging in diagnosing diabetic foot
osteomyelitis in the presence of ischemia. J Foot Ankle
Surg. 2013;52:717-23.

Papanas N, Zissimopoulos A, Maltezos E. (18)F-FDG PET
and PET/CT for the diagnosis of diabetic foot osteomyeli-
tis. Hippokratia. 2013;17:4-6.

Aslangul E, M’Bemba J, Caillat-Vigneron N, Coignard
S, Larger E, Boitard C, et al. Diagnosing diabetic foot


http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0335
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0365
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0370
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0375
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0380
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0385
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0390
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0395
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0400
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0405
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0410
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0415
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0420
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0425
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0430
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0435
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0440
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0445
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0450
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455

Diagnostic and therapeutic update on diabetic foot osteomyelitis

107

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

osteomyelitis in patients without signs of soft tis-
sue infection by coupling hybrid 67Ga SPECT/CT with
bedside percutaneous bone puncture. Diabetes Care.
2013;36:2203-10.

Vouillarmet J, Morelec 1, Thivolet C. Assessing
diabetic foot osteomyelitis remission with white
blood cell SPECT/CT imaging. Diabet Med. 2014;31:
1093-9.

Lazaga F, Van Asten SA, Nichols A, Bhavan K, La Fontaine
J, Oz OK, et al. Hybrid imaging with 99mTc-WBC
SPECT/CT to monitor the effect of therapy in diabetic
foot osteomyelitis. Int Wound J. 2015.

Senneville E, Lombart A, Beltrand E, Valette M, Legout L,
Cazaubiel M, et al. Outcome of diabetic foot osteomyeli-
tis treated nonsurgically: a retrospective cohort study.
Diabetes Care. 2008;31:637-42.

Senneville E, Melliez H, Beltrand E, Legout L, Valette M,
Cazaubiel M, et al. Culture of percutaneous bone biopsy
specimens for diagnosis of diabetic foot osteomyelitis:
concordance with ulcer swab cultures. Clin Infect Dis.
2006;42:57-62.

Elamurugan TP, Jagdish S, Kate V, Chandra Parija S.
Role of bone biopsy specimen culture in the manage-
ment of diabetic foot osteomyelitis. Int J Surg. 2011;9:
214-6.

Malone M, Bowling FL, Gannass A, Jude EB, Boulton AJ.
Deep wound cultures correlate well with bone biopsy
culture in diabetic foot osteomyelitis. Diabetes Metab
Res Rev. 2013;29:546-50.

Lesens O, Desbiez F, Vidal M, Robin F, Descamps S,
Beytout J, et al. Culture of per-wound bone specimens:
a simplified approach for the medical management
of diabetic foot osteomyelitis. Clin Microbiol Infect.
2011;17:285-91.

Meyr AJ, Singh S, Zhang X, Khilko N, Mukherjee A, Sheri-
dan MJ, et al. Statistical reliability of bone biopsy for
the diagnosis of diabetic foot osteomyelitis. J Foot Ankle
Surg. 2011;50:663-7.

Aragon-Sanchez J, Lazaro-Martinez JL, Cabrera-Galvan
JJ. Additional information on the role of histopathology
in diagnosing diabetic foot osteomyelitis. Diabet Med.
2014;31:113-6.

Van Asten SA, la Fontaine J, Peters EJ, Bhavan K,
Kim PJ, Lavery LA. The microbiome of diabetic foot
osteomyelitis. Eur J Clin Microbiol Infect Dis. 2016;35:
293-8.

Lipsky BA. Treating diabetic foot osteomyelitis primar-
ily with surgery or antibiotics: have we answered the
question? Diabet Care. 2014;37:593-5.

Byren |, Peters EJ, Hoey C, Berendt A, Lipsky BA. Phar-
macotherapy of diabetic foot osteomyelitis. Expert Opin
Pharmacother. 2009;10:3033-47.

Embil JM, Rose G, Trepman E, Math MC, Duerksen
F, Simonsen JN, et al. Oral antimicrobial therapy for
diabetic foot osteomyelitis. Foot Ankle Int. 2006;27:
771-9.

Acharya S, Soliman M, Egun A, Rajbhandari SM. Con-
servative management of diabetic foot osteomyelitis.
Diabetes Res Clin Pract. 2013;101:e18-20.

Senneville E, Yazdanpanah Y, Cazaubiel M, Cordonnier
M, Valette M, Beltrand E, et al. Rifampicin-ofloxacin
oral regimen for the treatment of mild to moderate

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

diabetic foot osteomyelitis. J Antimicrob Chemother.
2001;48:927-30.

Zeun P, Gooday C, Nunney |, Dhatariya K. Predic-
tors of outcomes in diabetic foot osteomyelitis treated
initially with conservative (nonsurgical) medical man-
agement: a retrospective study. Int J Low Extrem
Wounds. 2016;15:19-25.

Panagopoulos P, Drosos G, Maltezos E, Papanas N. Local
antibiotic delivery systems in diabetic foot osteomyeli-
tis: time for one step beyond? Int J Low Extrem Wounds.
2015;14:87-91.

Salgami EV, Bowling FL, Whitehouse RW, Boulton AJ. Use
of tobramycin-impregnated calcium sulphate pellets in
addition to oral antibiotics: an alternative treatment to
minor amputation in a case of diabetic foot osteomyeli-
tis. Diabetes Care. 2007;30:181-2.

Berendt AR, Peters EJ, Bakker K, Embil JM, Eneroth
M, Hinchliffe RJ, et al. Diabetic foot osteomyelitis: a
progress report on diagnosis and a systematic review
of treatment. Diabetes Metab Res Rev. 2008;24 Suppl.
1:5145-61.

Tone A, Nguyen S, Devemy F, Topolinski H, Valette
M, Cazaubiel M, et al. Six-week versus twelve-week
antibiotic therapy for nonsurgically treated diabetic foot
osteomyelitis: a multicenter open-label controlled ran-
domized study. Diabetes Care. 2015;38:302-7.
Aragon-Sanchez J. Treatment of diabetic foot
osteomyelitis: a surgical critique. Int J Low Extrem
Wounds. 2010;9:37-59.

Karchmer AW, Gibbons GW. Foot infections in diabetes:
evaluation and management. Curr Clin Top Infect Dis.
1994;14:1-22.

Aragon-Sanchez FJ, Cabrera-Galvan JJ, Quintana-
Marrero Y, Hernandez-Herrero MJ, Lazaro-Martinez JL,
Garcia-Morales E, et al. Outcomes of surgical treatment
of diabetic foot osteomyelitis: a series of 185 patients
with histopathological confirmation of bone involve-
ment. Diabetologia. 2008;51:1962-70.

Aragon-Sanchez J, Lazaro-Martinez JL, Quintana-
Marrero Y, Sanz-Corbalan |, Hernandez-Herrero MJ,
Cabrera-Galvan JJ. Super-oxidized solution (Dermacyn
Wound Care) as adjuvant treatment in the postoperative
management of complicated diabetic foot osteomyeli-
tis: preliminary experience in a specialized department.
Int J Low Extrem Wounds. 2013;12:130-7.

Beieler AM, Jenkins TC, Price CS, Saveli CC, Bruntz M,
Belknap RW. Successful limb-sparing treatment strategy
for diabetic foot osteomyelitis. J Am Podiatr Med Assoc.
2012;102:273-7.

Ulcay A, Karakas A, Mutluoglu M, Uzun G, Turhan V, Ay
H. Antibiotherapy with and without bone debridement in
diabetic foot osteomyelitis: a retrospective cohort study.
Pak J Med Sci. 2014;30:28-31.

Molines-Barroso RJ, Lazaro-Martinez JL, Aragon-Sanchez
J, Garcia-Morales E, Beneit-Montesinos JV, Alvaro-Afonso
FJ. Analysis of transfer lesions in patients who under-
went surgery for diabetic foot ulcers located on the
plantar aspect of the metatarsal heads. Diabet Med.
2013;30:973-6.

Molines-Barroso RJ, Lazaro-Martinez JL, Aragon-Sanchez
J, Garcia-Morales E, Carabantes-Alarcon D, Alvaro-
Afonso FJ. The influence of the length of the first


http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0455
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0460
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0465
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0470
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0475
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0480
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0485
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0490
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0495
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0500
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0505
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0510
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0515
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0520
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0525
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0530
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0535
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0540
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0545
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0550
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0555
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0560
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0565
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0570
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0575
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0580
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0585
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0590
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595

108

J.L. Lazaro-Martinez et al.

metatarsal on the risk of reulceration in the feet of
patients with diabetes. Int J Low Extrem Wounds.
2014;13:27-32.

60. Sanz-Corbalan |, Lazaro-Martinez JL, Aragon-Sanchez
J, Garcia-Morales E, Molines-Barroso R, Alvaro-Afonso

FJ. Analysis of ulcer recurrences after metatarsal head
resection in patients who underwent surgery to treat
diabetic foot osteomyelitis. Int J Low Extrem Wounds.
2015;14:154-9.


http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0595
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600
http://refhub.elsevier.com/S2530-0180(17)30028-8/sbref0600

	Diagnostic and therapeutic update on diabetic foot osteomyelitis
	Introduction
	Methods
	Diagnosis of diabetic foot osteomyelitis
	Treatment of diabetic foot osteomyelitis

	Conflicts of interest
	References


