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Abstract Cinematic rendering (CR) is a new 3D visualization methodology for volumetric
diagnostic imaging including computed tomography (CT) datasets composed of isotropic vox-
els. CR produces photorealistic images with enhanced detail relative to other 3D visualization
methods and realistic shadowing. In this review, we provide a number of examples of splenic
pathology visualized with CR including conditions affecting the splenic vasculature, neoplasms,
and accessory spleens. These examples are compared to 2D CT and traditional 3D CT tech-
niques and the potential advantages of CR are highlighted. CR displays textural changes in the
splenic parenchyma to particular advantage, and a portion of this review will be devoted to
examples of how textural features can help distinguish intrapancreatic accessory spleens from
neuroendocrine tumors.

© 2019 Société francaise de radiologie. Published by Elsevier Masson SAS. All rights reserved.

A recently introduced 3D visualization technique for vol-
umetric data known as cinematic rendering (CR) [1-3]
allows for the photorealistic depiction of computed tomog-
raphy (CT) [3] and magnetic resonance imaging (MRI) [4]
studies. The CR technique is similar to volume render-
ing (VR) in that the images are created by passing light
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through reconstructed slices composed of isotropic vox-
els that have been stacked to create a volume. However,
unlike the ray casting method typical of VR, CR utilizes a
global lighting model that includes complex path tracing
and takes into account effects, such as scatter, on pho-
tons passing through the image volume [1—3]. CR is best
utilized as an active process with a radiologist at a dedi-
cated workstation, with window width and level controlled
by adjusting trapezoids to accentuate differences in tissue
attenuation and selecting appropriate pre-sets for specific
applications.

Although the potential role of CR in diagnostic imaging
will still require a great deal of study to fully understand,
the technique has shown promise in evaluating complex
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anatomy and pathology involving a number of regions of
the body including the heart and cardiovascular structures
[5—7], the musculoskeletal system [8], and the abdominal
viscera [9—11]. The advantages of CR may include the accu-
rate display of the relative positions of structures within
an imaged volume [8] and the display of texture intrinsic
to neoplasms that may aid in diagnosis and prognosis [10].
Potential applications of CR could include preoperative plan-
ning, student and trainee education, patient engagement,
and improving deep learning algorithms [12].

In this pictorial review, we have included examples of
a number of different pathologic conditions affecting the
spleen as visualized with CR. The possible advantages of CR
in these cases are highlighted.

Vascular conditions

Three dimensional CT visualizations can be utilized to accu-
rately depict the vascular anatomy of the splenic hilum
for surgical planning [13]. Not infrequently, tumors of the
stomach [13] or pancreas [14] involve the splenic vascula-
ture and may lead to spontaneous or intra-operative splenic
infarct (Fig. 1). While often self-limited, splenic infarct can
lead to abdominal pain, fever/chills, abscess formation, and
splenic rupture [15]. Diagnosis of splenic infarct is prefer-
entially made with CT [15], indicating the importance of
CR to be able to accurately portray this pathology. Fig. 1
demonstrates an example of a patient with a pancreatic ade-
nocarcinoma that had invaded the splenic vein and lead to a
large splenic infarct. While this diagnosis is not subtle even
on the 2D image in Fig. 1A, CR also shows the clear demarca-
tion between the viable and infarcted portions of the spleen
(Fig. 1C).

Multi-detector CT plays an important role in the eval-
uation of splenic trauma and therapeutic decision-making
[16]. Operative versus non-operative approaches to splenic
trauma are often informed by findings on CT [16], and any
novel rendering process such as CR will need to accurately
display important findings to be of utility in this context.
As shown in Fig. 2, CR can depict the textural changes that
occur in the spleen when lacerations occur and lead to
intraparenchymal hematomas (Fig. 2D) as well as allowing

visualization of active extravasation (Fig. 2E and F) and the
presence of hemoperitoneum (Fig. 2D). Future research
might focus on whether parenchymal textural changes
predict the need for splenectomy.

Neoplastic processes

The majority of splenic lesions are benign [17], although
primary and metastatic malignant processes can affect the
spleen. The most common malignancy to involve the spleen
is lymphoma [18], which can appear as either focal lesions
or a diffuse, infiltrative process [19]. Diffuse infiltration of
the spleen can lead to splenomegaly [18], although in cases
in which it does not, careful attention to the texture of the
spleen can lead to perception of the underlying abnormality
(Fig. 3). Splenic involvement should be adequately assessed
in order to properly stage lymphoma patients [20]; while
2-deoxy-2-["8F]fluoro-D-glucose (®F-FDG) positron emission
tomography is often utilized in hypermetabolic lymphomas
[20], CT remains an important imaging modality for less
aggressive lymphomas and for follow-up of treated patients.
As can be seen in Fig. 3, the intrinsic ability of CR to accen-
tuate texture provides this technique with the ability to
readily identify diffuse, infiltrative lymphomatous involve-
ment of the spleen.

Outside of lymphomas and other lymphoid tumors,
splenic tumors are rare and are generally of vascular ori-
gin given that they arise in the red pulp [21]. Among these
rare tumors, splenic angiosarcomas are definitively malig-
nant and highly aggressive lesions that often present with
widespread metastases [18]. Another rare, and generally
more benign, vascular tumor of the spleen is the littoral cell
angioma [22]. The biologic behaviour of littoral cell angioma
can be malignant, however the lesion is most often confined
to the spleen and discovered incidentally [22]. While the
imaging appearance of littoral cell angiomas is non-specific,
these lesions are well displayed by CR (Fig. 4). Littoral
cell angiomas are often composed of one or more hypoen-
hancing foci in the spleen, reflecting their histopathologic
composition of vascular channels with cystic spaces [22].
Appropriate selection of window width and level shows the

Figure 1.

Images from a 58-year-old woman with metastatic pancreatic cancer in whom the primary tumor occluded the splenic vein and

led to a splenic infarct. A. Coronal, 2D, post-contrast CT image demonstrates the splenic infarct with a clear demarcation (red arrowhead)
of the perfused and viable portion of the spleen superiorly and the infarcted portion inferiorly. B. Coronal, VR, post-contrast CT image shows
similar findings in a 3D format, with again the viable and infarcted portions of the spleen clearly delineated (red arrowhead). C. Coronal,
CR, post-contrast CT image is most different from the VR image in adding a visible texture to the two portions of the spleen.
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Figure 2. A. Coronal, 2D, post-contrast, arterial-phase CT image from a 58-year-old man with history of chronic lymphocytic leukemia
(CLL) involvement of the spleen status-post fall. A moderate amount of hemoperitoneum is present (red arrowhead) as well as heterogeneous
enhancement of the spleen with active contrast extravasation (red arrow). B. Coronal, MIP and C. coronal, VR, post-contrast, arterial-phase
CT images also demonstrate the hemoperitoneum (red arrowheads) and active extravasation in the spleen (red arrows). The heterogeneous
enhancement of the spleen is better appreciated on the VR image. D—F. Coronal, CR, post-contrast, arterial-phase CT images with different
window width and level settings demonstrate the hemoperitoneum (red arrowhead in [D]) and the active extravasation (red arrows in [E]
and [F]). The heterogeneous enhancement of the spleen can be perceived as alterations in splenic parenchymal texture, best appreciated
in (D).

Figure 3. A. Axial 2D, post-contrast, arterial-phase and B. axial, 2D, post-contrast, venous-phase images from a 54-year-old woman
with newly diagnosed diffuse large B-cell lymphoma affecting the spleen. The markedly heterogeneous enhancement of the spleen (red
arrowheads) that persists on venous imaging confirms a diffuse infiltrative process. C. Axial, post-contrast, venous-phase CR image enhances

visualization of the underlying abnormal splenic texture (red arrowhead).

littoral cell angioma as empty spaces within the normal
background splenic parenchyma (Fig. 4C, E and F).

Accessory spleen

Accessory splenic tissue can lead to confusion, particu-
larly in the context of the intra-pancreatic accessory spleen
and the potential to mistake such a lesion for a pancre-
atic neuroendocrine tumor [23]. Accessory splenic tissue in
other locations may occasionally complicate interpretation
of scans in oncology patients who may be at risk for peri-
splenic local recurrence or peritoneal spread of disease [24].
At times, standard anatomic cross-sectional imaging may be
inadequate to make a definitive diagnosis and scintigraphic

evaluation with heat damaged red blood cells or sulfur col-
loid may be necessary [25].

However, the added texture that is apparent with CR
may obviate the need for additional testing in some cases.
Fig. 5 demonstrates an example of a patient with a neu-
roendocrine tumor in the tail of the pancreas; on the 2D
and VR arterial phase images (Fig. 5A, C), the enhance-
ment pattern of the lesion (red arrowheads) is very similar
to the spleen, although this is less the case on the venous
phase images (red arrowheads, Fig. 5B, D). Indeed, on
the venous phase images, the intrinsic heterogeneity of
the lesion and a relative hyperenhancement in compari-
son to the spleen is apparent. Interestingly, on the arterial
phase CR images (Fig. 5E, F), the texture of the neuroen-
docrine tumor (red arrowheads) is different than that of
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Figure 4. A. Axial, 2D, post-contrast, arterial-phase and (B) axial, 2D, post-contrast, venous-phase images from a 67-year-old woman
with a littoral cell angioma. Multiple, cyst-like spaces are seen throughout the spleen (arrowheads). C. Axial, post-contrast, venous-phase
CR image also demonstrates the nature of the angioma as a multi-loculated cystic-appearing lesion (arrowhead) on background normal
parenchyma. D. Coronal, 2D, post-contrast, venous-phase and (E—F) coronal, post-contrast, venous-phase CR images demonstrate similar
findings to the axial images with the littoral cell angioma appearing to be a multi-loculated cystic structure (arrowheads).

Figure 5.  A. Coronal, 2D, post-contrast, arterial-phase CT and B. coronal, 2D, post-contrast, venous-phase CT images from a 56-year-old
man with a neuroendocrine tumor in the tail of the pancreas (arrowheads). Note that the enhancement of the lesion on the arterial phase
image (A) is very similar to the spleen, although the intrinsic heterogeneity and slight hyperenhacement relative to the spleen is apparent
on the venous phase image (B). C. Coronal, VR, post-contrast, arterial-phase CT and (B) coronal, VR, post-contrast, venous-phase CT images
demonstrate similar findings to the 2D images. E. Axial, CR, post-contrast, arterial-phase CT and (B) coronal, CR, post-contrast, arterial-
phase CT images demonstrate that, even on the arterial phase, the neuroendocrine tumor has a fundamentally different texture than the
spleen, suggesting CR may be able to help differentiate neuroendocrine tumors from intrapancreatic accessory spleens in some difficult

cases.

the spleen and the diagnosis can be made on this single
phase.

Comparing Fig. 5 to Fig. 6 and Fig. 7 further empha-
sizes the textural features that are apparent on CR images.
The splenule in Fig. 6 (red arrowheads) not only follows
the enhancement pattern of the spleen on these arterial
phase images, but also demonstrates the same texture as
the spleen on the CR image (Fig. 6D). The same is true
of the CR image of the small intrapancreatic accessory
spleen seen in Fig. 7 (red arrowhead, Fig. 7B). Perhaps
the most striking example of how texture on CR can help

distinguish accessory splenic tissue from other lesions is in
Fig. 8. A resection-proven accessory spleen, which demon-
strates a more lobulated contour than the orthotopic spleen
(red arrowhead, Fig. 8A) but otherwise has a similar level
of enhancement on these arterial phase images, appears
texturally different on the coronal VR image (Fig. 8C) but
has a texture indistinguishable from that of the ortho-
topic spleen on CR images (best appreciated in Fig. &F).
The higher level of soft tissue detail achievable with CR
may lead to the observed difference from VR in this
case.
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Figure 6. Images from a 67-year-old man being followed-up for history of colon cancer. A. Coronal, 2D, post-contrast, arterial-phase CT
image demonstrating the normal heterogeneous enhancement of the spleen on this contrast phase along with a splenule along the medial
aspect of the spleen that has an identical pattern of enhancement (arrowhead). B. Coronal, post-contrast, arterial-phase maximum intensity
projection image lacks the detail regarding the enhancement pattern of the spleen given the intrinsic emphasis on high-attenuation voxels
with this technique. The splenule is again demonstrated (arrowhead). C. Coronal, post-contrast, arterial-phase VR image of the spleen and
splenule reflects that both have identical texture with this visualization method (arrowhead).

#

Figure 7. A. Coronal, 2D, post-contrast, venous-phase CT image from a 50-year-old woman with a small intrapancreatic accessory spleen
(arrowhead). The accessory spleen enhances identically to the orthotopic spleen. B. Coronal, CR, post-contrast, venous-phase CT image
redemonstrates the identical enhancement of the accessory spleen (arrowhead) and also shows that the texture of the accessory and
orthotopic spleens are the same.
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Figure 8.

A. Coronal, 2D, post-contrast, arterial-phase CT image from a 65-year-old woman with an incidentally discovered peri-splenic

mass ( arrowhead). The enhancement of the mass is similar to the spleen, but it does not obviously follow the exact enhancement of
the spleen. The mass was subsequently resected and found to be an accessory spleen. B—C. Coronal, VR, post-contrast, arterial-phase CT
images recapitulate the findings on the 2D image with the peri-spenic mass/accessory spleen (arrowheads) appearing to have subtly different
enhancement than the orthotopic spleen, particularly in (C). D. Coronal and E—F. coronal oblique, CR, post-contrast, arterial-phase images
suggest the correct diagnosis of an accessory spleen (arrowheads) given that the textural features of the accessory and orthotopic spleens
are identical. This effect may be a result of the enhanced detail possible with CR visualizations.

Conclusion

CR represents the first method to provide photo realis-
tic visualization of volumetric CT data. In this manuscript,
the appearances of a number of conditions affecting the
spleen were demonstrated with CR. There may be tremen-
dous opportunity to utilize this methodology to improve
lesion characterization by visualization of texture within
tumors and accessory splenic tissue, although this will
need to be explored in larger retrospective or prospec-
tive series. Further potential applications include providing
treating surgeons with images that better reflect intrinsic
spatial relationships of structures within regions of com-
plex anatomy, improving understanding of anatomy among
medical student, resident, and fellow trainees, and facilitat-
ing patient outreach. However, at this time these potential
applications of CR remain speculative and much of the
research that will underpin the use of CR must still be under-
taken. Nonetheless, the images in this manuscript suggest
that such research is worth pursuing and that CR may ulti-
mately find an important role in advanced medical imaging.

Human and animal rights

The authors declare that the work described has been car-
ried out in accordance with the Declaration of Helsinki of
the World Medical Association revised in 2013 for experi-
ments involving humans as well as in accordance with the
EU Directive 2010/63/EU for animal experiments.

Informed consent and patient details

The authors declare that this report does not contain any
personal information that could lead to the identification of
the patient(s).

Funding

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

Author contributions

All authors attest that they meet the current International
committee of medical journal editors (ICMJE) criteria for
authorship.

Disclosure of Interest

EKF receives research support from Siemens and GE Health-
care and is a co-founder and stockholder in HipGraphics,
Inc. The other authors declare that they have no competing
interest.

References

[1] Dappa E, Higashigaito K, Fornaro J, et al. Cinematic
rendering—an alternative to volume rendering for 3D computed
tomography imaging. Insights Imaging 2016;7:849—56.


http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0130

3D CT cinematic rendering of the spleen: Potential role in problem solving 483

[2] Eid M, De Cecco CN, Nance JW. Jr, et al. Cinematic rendering
in CT: a novel, lifelike 3D visualization technique. AJR Am J
Roentgenol 2017;209:370—9.

[3] Johnson PT, Schneider R, Lugo-Fagundo C, et al. MDCT
angiography with 3D rendering: a novel cinematic rendering
algorithm for enhanced anatomic detail. AJR Am J Roentgenol
2017;209:309—-12.

[4] Fritz J, Ahlawat S. High-resolution cinematic rendering M.R.
neurography. Radiology 2018;288:25.

[5] Rowe SP, Johnson PT, Fishman EK. Initial experience with cin-
ematic rendering for chest cardiovascular imaging. Br J Radiol
2018;91:20170558.

[6] Rowe SP, Johnson PT, Fishman EK. Cinematic rendering of car-
diac CT volumetric data: principles and initial observations. J
Cardiovasc Comput Tomogr 2018;12:56—9.

[7] Rowe SP, Johnson PT, Fishman EK. MDCT of ductus diverticulum:
3D cinematic rendering to enhance understanding of anatomic
configuration and avoid misinterpretation as traumatic aortic
injury. Emerg Radiol 2018;25:209—13.

[8] Rowe SP, Fritz J, Fishman EK. CT evaluation of musculoskele-
tal trauma: initial experience with cinematic rendering. Emerg
Radiol 2018;25:93—101.

[9] Chu LC, Johnson PT, Fishman EK. Cinematic rendering of pan-
creatic neoplasms: preliminary observations and opportunities.
Abdom Radiol (NY) 2018;43:3009—15.

[10] Rowe SP, Meyer AR, Gorin MA. et al., 3D CT of renal pathology:
initial experience with cinematic rendering. Abdom Radiol (NY)
2018;43:2928-37.

[11] Rowe SP, Chu LC, Fishman EK. Evaluation of stomach neo-
plasms with 3-dimensional computed tomography: focus on the
potential role of cinematic rendering. J Comput Assist Tomogr
2018;42:661—6.

[12] Mahmood F, Chen R, Sudarsky S, et al. Deep learning with
cinematic rendering: fine-tuning deep neural networks using
photorealistic medical images. Phys Med Biol 2018;63:185012.

[13] Ishikawa Y, Ehara K, Yamada T, et al. Three-dimensional
computed tomography analysis of the vascular anatomy of
the splenic hilum for gastric cancer surgery. Surg Today
2018;48:841—-7.

[14] Crippa S, Cirocchi R, Maisonneuve P, et al. Systematic review
and meta-analysis of prognostic role of splenic vessels infil-
tration in resectable pancreatic cancer. Eur J Surg Oncol
2018;44:24-30.

[15] Nores M, Phillips EH, Morgenstern L, et al. The clinical spectrum
of splenic infarction. Am Surg 1998;64:182—8.

[16] Margari S, Garozzo Velloni F, Tonolini M, et al. Emergency CT
for assessment and management of blunt traumatic splenic
injuries at a level 1 trauma center: 13-year study. Emerg Radiol
2018. Epub ahead of print.

[17] Siewert B, Millo NZ, Sahi K, et al. The incidental splenic mass
at CT: does it need further work-up? An observational study.
Radiology 2018;287:156—66.

[18] Elsayes KM, Narra VR, Mukundan G, et al. MR imaging
of the spleen: spectrum of abnormalities. Radiographics
2005;25:967—82.

[19] Saboo SS, Karjewski KM, O’Regan KN, et al. Spleen in haemato-
logical malignancies: spectrum of imaging findings. Br J Radiol
2012;85:81-92.

[20] Cheson BD, Fisher RI, Barrington SF, et al. Recommendations for
initial evaluation, staging, and response assessment of Hodgkin
and non-Hodgkin lymphoma: the Lugano classification. J Clin
Oncol 2014;32:3059—68.

[21] Abbott RM, Levy AD, Aguilera NS, et al. From the archives of
the AFIP: primary vascular neoplasms of the spleen: radiology-
pathologic correlation. Radiographics 2004;24:1137—63.

[22] Bailey A, Vos J, Cardinal J. Littoral cell angioma: a case report.
World J Clin Cases 2015;3:894—9.

[23] Coquia SF, Kawamoto S, Zaheer A, et al. Intrapancreatic
accessory spleen: possibilities of computed tomography in dif-
ferentiation from nonfunctioning pancreatic neuroendocrine
tumor. J Comput Assist Tomogr 2014;38:874—8.

[24] Schonlau D, Barker D, Hall N. SPECT/CT imaging of a retroperi-
toneal nodule in a patient with history of infiltrating renal
urothelial carcinoma. J Radiol Case Rep 2009;3:18—21.

[25] Barber TW, Dixon A, Smith M, et al. Ga-68 octreotate PET/CT
and Tc-99m heat-denatured red blood cell SPECT/CT imaging
of an intrapancreatic accessory spleen. J Med Imaging Radiat
Oncol 2016;60:227—9.


http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0135
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30062-2/sbref0250

	3D CT cinematic rendering of the spleen: Potential role in problem solving
	Vascular conditions
	Neoplastic processes
	Accessory spleen
	Conclusion
	Human and animal rights
	Informed consent and patient details
	Disclosure of Interest
	Funding
	Author contributions
	References


