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Abstract

Patients with oral and maxillofacial malignant tumours have a relatively high incidence of postoperative infections. We have analysed the risk
factors and the distribution of pathogens in infected patients to try and find out how to prevent them. We recruited 312 patients over 60 years old
with malignant oral and maxillofacial tumours and investigated their incidence of postoperative infection between January 2007 and December
2017. Some factors were included in one way and multifactorial logistic analyses to find out which risk factors were likely to be associated
with postoperative infections. Thirty-nine of the 312 (12.5%) developed postoperative infections, mainly at the surgical site (n=21) and in the
lower respiratory tract (n = 14). Pathogens were isolated from all patients and comprised aerobic (n =4) and anaerobic (n =5) bacteria, together
with mixed infections (n=30). Univariate analysis showed that age, size and site of tumour, body-mass index (BMI), diabetes, and duration
of operation were risk factors. Multivariate logistic analyses, however, showed that BMI, the presence of diabetes, duration of operation, and
American Society of Anesthesiologists (ASA) score were the main independent risk factors for postoperative infection. We conclude that
there are abundant risk factors for postoperative infection in these patients, and it is important that they are evaluated preoperatively so that
suitable postoperative treatments can be given.

© 2019 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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Introduction

The oral and maxillofacial region is susceptible to tumours
- mostly carcinomas, but also sarcomas. Most are squamous
cell carcinomas (SCC) and a few are adenocystic carcino-
mas. Because the oral and maxillofacial cavity is part of the
patient’s face, there are stringent requirements for keeping
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its morphology and function as normal as possible during
treatment.'> Malignant tumours in these regions are most
likely to be found in middle-aged and elderly patients, and
there are various subtypes in oral mucosal lesions (such as
malignant tumours of the buccal mucosa, gingiva, tongue,
and floor of the mouth) most of which spread through the
blood and lymph nodes to infiltrate other tissues, and cause
distal metastases and rapid progression of disease.

Surgery is the main approach for the treatment of these
tumours, but it also results in a relatively high incidence of
postoperative infection.>* Although the oral cavity has the
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potential for potent self-cleaning, the lack of complete ster-
ilisation during operation allows an imbalance of bacteria or
pathogenic bacterial contamination, which frequently leads
to infections at the operative site. These infections compro-
mise surgical efficacy, retard healing, and extend the duration
of hospital stay. Infection of the operative field is a common
postoperative complication, in particular in cancer surgery
that involves oral SCC, and correlates with the colonisation
of aerobic and anaerobic strains of bacteria, extended dura-
tion of operation for repair after resection of the tumour, and
direct exposure of the injury to secretions of the respiratory
or digestive tract.”*

Previous studies have shown that operative injury, inva-
sive manipulation, and decreased resistance are risk factors
that govern the incidence of these postoperative infections.
Because of the frequent use of preventive tracheal intubation,
which destroys the innate defensive barriers in the respira-
tory tract, the extended duration of such operations to remove
these tumours further increases the incidence of postoperative
infection.

The surgical approach should be optimised based on the
range of the primary lesion and the properties of the tumour.
Because there are commonly lymph node metastases in the
early stages of SCC of the oral cavity, radical surgery requires
the removal of lymph nodes from the neck, which results in
major surgical trauma and severe tissue damage and leads to
an even higher incidence of postoperative infection.”* The
prediction of such infections in these patients has been widely
studied.

Patients and methods
Patients

We recruited 312 patients (all over 60 years old) who had
malignant tumours in the oral and maxillofacial region, and
retrospectively analysed their data for risk factors for post-
operative infection and the distribution of related pathogens
to identify and prevent these pathogens preoperatively, and
provide the necessary evidence for postoperative treatment.
Information about various characteristics was collected to
analyse whether they had any correlation with postoperative
infection (Table 1).

Malignant tumours in all 312 patients with oral and
maxillofacial lesions were confirmed by histopathological
examination. The inclusion criteria were: over 60 years old
and no history of tumour-related diseases. There were 202
male and 110 female patients whose mean (SD) age was 64
(3) years, range 61 to 78. Diagnosis of nosocomial infection
followed the guidelines stipulated by the Ministry of Health,
China, in 2001.

The study was approved by the Ethics Committee of our
hospital. (Approval Number: 20170716-11). Informed con-

Table 1

Factors for analysis.
Factors

Epidemic Age, sex, tooth status, smoking history,
Body Mass Index

Tumour Size, site, clinical stage, primary or
recurrence

Complication Hypertension, diabetes, heart disease,
Chronic obstructive airways disease

Perioperative Treatment approach (operation, with/without

auxiliary chemotherapy or radiotherapy),
repair of deficit (direct suture, free flap, focal
flap, regional flap), duration of operation
(over six hours), with or without tracheal
incision, blood transfusion

sent was obtained from all individual participants included
in the study.

Bacterial strain and drug sensitivity assay

Samples were collected from a sampling site after the opera-
tion from infectious patients that was chosen by the clinicians.
Samples were stored in sterile containers for assay, which
followed the manufacturer’s guidelines.

Statistical analyses

IBM SPSS Statistics for Windows (version 19.0, IBM Corp)
was used for analysis. For univariate analysis we used the
chi squared or Fisher’s exact test, as appropriate, and for
multivariate analysis we used a logistic stepwise regression
method and the regression coefficients were standardised.
Statistical significance was set at p <0.05.

Results

Our univariate analysis showed that the following fac-
tors were significant: age (p<0.001), Body Mass Index
(BMI) (p=0.001), size of tumour (p=0.004), site of
tumour (p=0.006), diabetes (p=0.021), deficit repair
(p=0.042), American Society of Anesthesiologists (ASA)
grade (p<0.001), Charlson Comorbidity Index (CCI)
(p=0.006), duration of operation (p<0.001), blood trans-
fusion (p<0.001), and clearance of neck lymph nodes
(p=0.014).

Multivariate analysis showed that BMI (p=0.01), dia-
betes (p=0.01), duration of operation (p<0.001), ASA
grade (p=0.01), and the approach for repair of the deficit
(p=0.016) were significant factors.

Distribution of infection sites postoperatively
Among the 312 patients with oral and maxillofacial tumours,

39 (12.5%) developed postoperative infections, most of
which were a mixture of aerobic and anaerobic bacteria
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Fig. 1. Distribution of postoperative infection in patients with malignant oral
and maxillofacial tumours.
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Fig. 2. Distribution of all types of infection after removal of malignant oral
and maxillofacial tumours.

(30/39). The main infection sites were the surgical wound
(21/39) and the lower respiratory tract (14/39) (Fig.1).

Distribution of major pathogens in postoperative
infections

We separated the pathogens from the samples of pus taken
from all 39 infected patients. Aerobic bacteria were found
in 4/39 samples. Among those, Pseudomonas aeruginosa,
Streptococcus viridans, and Staphylococcus spp were the
most common. Anaerobic bacteria were found in 5/39 of
the samples. Among these, 3/5 were Gram-negative bacte-
ria, the most common being Porphyromonas spp, and 2/5
were Gram-positive bacteria, mostly Peptostreptococcus spp
(Figs. 2 and 3).
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Fig. 3. Distribution of anaerobic bacteria after removal of malignant oral
and maxillofacial tumours.

One way analysis of variance for risk factors of
postoperative infection in patients with oral and
maxillofacial malignant tumours

We did a univariate analysis for possible risk factors,
including diseases, tumours, complications, and periopera-
tive factors (Table 2).

Multivariate logistic regression analysis for risk factors
of postoperative infection in patients with oral and
maxillofacial tumours

Using significant factors obtained from the univariate anal-
ysis, some factors with relatively small probabilities as
independent variables, and the development of postoperative
infection as the dependent variable, we made an uncondi-
tional logistic regression analysis (Table 3).

Discussion

Malignant tumours often damage the complicated anatomical
structures of the oral and maxillofacial region, and are associ-
ated with a high rate of neck lymph node metastases. ' Most
patients therefore require radical resection followed by inser-
tion of a flap, which increases the duration of operation and
the volume of blood lost, and these in turn increase the risk
of bacterial contamination and postoperative infection.''!?
Because the oral cavity cannot be completely sterilised before
and during operation, patients with malignant tumours in the
oral and maxillofacial regions have a relatively high risk of
postoperative infection.'>!* We found a postoperative infec-
tion rate of 12.5% among our 312 patients (n =39). The main
infection sites were the operative site and the lower respi-
ratory tract, with a mixture of both aerobic and anaerobic
bacteria.

After bacteria cultures and drug-sensitivity assays, the
patients were given routine antibacterial drugs. Various stud-
ies have been conducted about such assays on aerobic
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Table 2
One-way analysis of variance for risk factors of postoperative infection in patients with oral and maxillofacial malignant tumours.
Related factors No. No. (%) with infection Chi squared p value
Sex:

Male 202 23 (11) 0.65 0.078

Female 110 16 (15)
Age (years):

>70 134 24 (18)

61-70 178 15(8) 6.29 0.000
BMI (kg/m?):

<20 126 26 (21)

~20 136 13 (7) 9.23 0.001
Smoking:

Yes 109 16 (15)

No 203 23(11) 0.73 0.067
Tooth status:

Good 74 11

Worse 238 28 (12) 0.50 0.098
Tumour size (cm):

<4 220 19 (8)

o4 9 20 10.18 0.004
Tumour site:

Tongue 117 11(7)

Oral floor 59 6

Gingival 76 11 12.34 0.006

Buccal mucosa 45 10

Mandible 15 1
Primary or recurrence:

Primary 240 31 (13)

Recurrence 72 10 0.17 0.091
Tumour stage:

LIT 246 28 (11)

1L, IV 66 1 1.33 1.001
Diabetes:

Yes 102 23

No 210 16 13.99 0.021
Hypertension:

Yes 200 28 (14)

No 12 11 (10) 1.15 0.060
Heart disease:

Yes 78 5

No 234 34 (15) 3.53 0.097
COPD:

Yes 34 6

No 278 33(13) 0.92 0.081
ASA score:

1 67 3

2 192 30 (16) 5.75 0.000

3 53 6
CCL

0 130 12 (9)

1 168 21 (13) 13.06 0.006

2 14 6
Preoperative chemotherapy or radiotherapy:

Yes 45 4

No 267 35 (13) 0.63 1.032
Clearance of neck lymph node:

Yes 78 15

No 234 24 (10) 4.30 0.014
Deficit repair:

Direct suture 87 4

Focal flap 135 17 (13) 9.60 0.042

Region/free flap 90 18
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Table 2 (Continued)
Related factors No. No. (%) with infection Chi squared p value
Tracheal incision:
Yes 109 14 (13) 0.89 0,097
No 203 25 (12) ) ’
Duration of operation (hours)
<6 209 13 (6)
>6 103 26 (25) 2283 0.000
Blood transfusion:
Yes 94 26 28.26 0.000
No 218 13 (6) ' '

BMI=Body mass index; ASA: American Society of Anesthesiologists; CCI: Charlson Comorbidity Index; COPD = chronic obstructive airways disease.

Table 3

Multivariate logistic regression analysis for the risk factors of postoperative infection in patients with oral and maxillofacial tumours.

Parameter Regression coefficient Standard error Wald chi square P OR 95% CI

BMI 0.864 0.365 3.582 0.010 2.372 1.161 to 4.848
Surgical duration(h) 1.213 0.512 4.589 0.000 3.364 1.233t09.172
Diabetes 0.986 0.416 3.782 0.010 2.680 1.186 to 6.058
Deficit repair 1.193 0.490 5.935 0.016 3.297 1.263 to 8.609
ASA score 0.586 0.212 7.642 0.010 1.797 1.186to 2.722

BMI=body mass index; ASA=American Society of Anesthesiologists.

bacteria, but we know of little information on the distri-
bution of anaerobic bacteria and their resistance to routine
drugs. However, by neglecting cultures for anaerobic bac-
teria, clinicians can overlook an abundance of pathogens in
clinical samples.'>'® With the widespread use of antibiotics,
anaerobic bacteria gradually develop drug resistance, and the
separation of anaerobic from aerobic bacteria could provide
information that would optimise treatment.

Some studies have shown that age is a prominent risk fac-
tor for postoperative infection within the surgical area in these
patients, and patients over 65 years old had a higher infection
rate than younger ones.'”-'® To evaluate the effect of age on
postoperative infection in such patients, our study recruited
only patients over 60 years old, and on univariate analysis we
found a correlation between age and postoperative infection.
Considering this correlation and the possible involvement of
multiple factors, other systemic factors related to age might
also have important roles, so we recruited significant factors
and those with relatively small p values from the univariate
analysis as independent variables, and the occurrence of post-
operative infection as the dependent variable to be included
in the unconditional logistic regression analysis.

Our results showed that BMI, diabetes, duration of opera-
tion, ASA score, and repair of the deficit were the independent
risk factors for postoperative infection. Previous studies
showed that CCI grade was important for predicting the risk
of complications in these patients, and that ASA score was
an even stronger predictor,'” ! but we did not find when
we evaluated the risks that the CCI had an independent role.
Because diabetes is common in elderly patients, its effect on
healing of the incision and the blood glucose concentrations
during the perioperative stage should be carefully monitored.

BMI also correlates with postoperative infection in these
patients, because malnutrition is one of the known risk fac-

tors. Increased duration of operation is also a risk factor, and
creates a higher risk of exposure to pathogens and contamina-
tion of the surgical field. A more difficult operation is likely to
take longer. In addition, because of the abundant cavity left
in the oral and maxillofacial regions, plus the complicated
anatomical structures, tissues might be severely damaged
after resection of a dilated tumour, and the extended resec-
tion and exposure times, plus the complicating postoperative
oedema and haematoma, increase the risk of infection.

We also found that the size and site of the tumour,
the approach to repair of the deficit, preoperative chemo-
radiotherapy, and blood transfusion, are related risk factors.
The multivariate analysis showed that the approach to repair
of the deficit was a predictive factor for postoperative infec-
tion.

Various studies have been conducted on pathogenic bac-
teria and related factors, mainly analysing their distribution
and drug resistance, and they showed that postoperative risk
factors were mainly related to duration of operation, dura-
tion of stay in hospital, and tracheal intubation.'®> Among
all related factors included, multivariate analysis showed that
BMLI, diabetes, ASA grade, and the approach to repair of the
deficit were the independent risk factors for postoperative
infection in addition to duration of operation. Blood glu-
cose concentrations during the perioperative period should be
carefully managed, particularly for elderly diabetic patients.

Conclusions

There are various risk factors for postoperative infection in
patients with oral and maxillofacial tumours, and these should
be carefully evaluated preoperatively to provide information
about postoperative treatment.



Z. Guo et al. / British Journal of Oral and Maxillofacial Surgery 57 (2019) 460—465 465

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Conflict of interest

We have no conflicts of interest.

Ethics statement/confirmation of patients’ permission

The study was approved by the Ethics Committee of our
hospital. (Approval Number: 20170716-11). Patients’ per-
mission was obtained.

References

1. Keshavarzi M, Darijani M, Momeni F, et al. Molecular imaging and oral
cancer diagnosis and therapy. J Cell Biochem 2017;118:3055-60.

2. Woods T, Fitzpatrick S, Cohen D, et al. Clear cell changes in salivary
gland neoplasms: A 20-year retrospective study. Med Oral Patol Oral
Cir Bucal 2017;22:¢276-81.

3. Pittl TL, Meier M, Hakl P, et al. Long-term observation of a large kerato-
cystic odontogenic tumour of the mandible treated by a single enucleation
procedure: A case report and literature review. Int J Surg Case Rep
2017;34:119-22.

4. Vegh D, Banyai D, Hermann P, et al. Type-2 Diabetes mellitus and oral
tumors in Hungary: A long-term comparative epidemiological study.
Anticancer Res 2017;37:1853-7.

5. Patil SS, Kontham UR, Kontham RK, et al. Retrospective evaluation of
paediatric oral biopsies over a 10-year period in Western India. Eur Arch
Paediatr Dent 2017;18:171-8.

6. Kong J, Yang HY, Wang YF, et al. Surgical management and follow-
up of lateral skull base tumors: An 8-year review. Mol Clin Oncol
2017;6:214-20.

7. Woo BH, Kim DJ, Choi JI, et al. Oral cancer cells sustainedly infected
with Porphyromonas gingivalis exhibit resistance to Taxol and have
higher metastatic potential. Oncotarget 2017;8:46981-92.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rapone B, Nardi GM, Di Veneri D, et al. Oral hygiene in patients with oral
cancer undergoing chemotherapy and/or radiotherapy after prosthesis
rehabilitation: protocol proposal. Oral Implantol (Rome) 2016;9(Suppl
1/2016 to N 4/2016):90-7.

Menicagli R, Bolla G, Menicagli L, et al. The possible role of diabetes
in the etiology of laryngeal cancer. Gulf J Oncolog 2017;1:44-51.
Yakin M, Gavidi RO, Cox B, et al. Oral cancer risk factors in New
Zealand. N Z Med J 2017;130:30-8.

Shigeishi H, Ohta K, Takechi M. Risk factors for postoperative compli-
cations following oral surgery. J Appl Oral Sci 2015;23:419-23.
Funahara M, Hayashida S, Sakamoto Y, et al. Efficacy of topical antibiotic
administration on the inhibition of perioperative oral bacterial growth in
oral cancer patients: a preliminary study. Int J Oral Maxillofac Surg
2015;44:1225-30.

Candau-Alvarez A, Gil-Campos M, De la Torre-Aguilar MJ, et al. Early
modification in drainage of interleukin-1( and tumor necrosis factor-ac
best predicts surgical-site infection after cervical neck dissection for oral
cancer. J Oral Maxillofac Surg 2015;73:1189-98.

Lee JI, Kwon M, Roh JL, et al. Postoperative hypoalbuminemia as a
risk factor for surgical site infection after oral cancer surgery. Oral Dis
2015;21:178-84.

Ma CY, Ji T, Ow A, et al. Surgical site infection in elderly oral cancer
patients: is the evaluation of comorbid conditions helpful in the identifi-
cation of high-risk ones? J Oral Maxillofac Surg 2012;70:2445-52.

Liu SA, Wong YK, Wang CP, et al. Surgical site infection after preop-
erative neoadjuvant chemotherapy in patients with locally advanced oral
squamous cell carcinoma. Head Neck 2011;33:954-8.

Karakida K, Aoki T, Ota Y, et al. Analysis of risk factors for surgical-
site infections in 276 oral cancer surgeries with microvascular free-flap
reconstructions at a single university hospital. J Infect Chemother
2010;16:334-9.

Shigeishi H, Ohta K, Fujimoto S, et al. Preoperative oral health care
reduces postoperative inflammation and complications in oral cancer
patients. Exp Ther Med 2016;12:1922-8.

Panghal M, Kaushal V, Kadayan S, et al. Incidence and risk factors for
infection in oral cancer patients undergoing different treatments proto-
cols. BMC Oral Health 2012;12:22.

Belusic-Gobic M, Car M, Juretic M, et al. Risk factors for wound infection
after oral cancer surgery. Oral Oncol 2007;43:77-81.

Liu SA, Wong YK, Poon CK, et al. Risk factors for wound infec-
tion after surgery in primary oral cavity cancer patients. Laryngoscope
2007;117:166-71.


http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0005
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0010
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0015
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0020
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0025
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0030
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0035
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0040
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0045
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0050
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0055
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0060
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0065
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0070
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0075
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0080
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0085
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0090
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0095
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0100
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105
http://refhub.elsevier.com/S0266-4356(19)30123-8/sbref0105

	Correlation of factors associated with postoperative infection in patients with malignant oral and maxillofacial tumours: ...
	Introduction
	Patients and methods
	Patients
	Bacterial strain and drug sensitivity assay
	Statistical analyses

	Results
	Distribution of infection sites postoperatively
	Distribution of major pathogens in postoperative infections
	One way analysis of variance for risk factors of postoperative infection in patients with oral and maxillofacial malignant...
	Multivariate logistic regression analysis for risk factors of postoperative infection in patients with oral and maxillofac...

	Discussion
	Conclusions
	Funding
	Conflict of interest
	Ethics statement/confirmation of patients’ permission
	References


