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Abstract
Introduction:  Bladder cancer is the second most common genitourinary malignancy. Recent technological
advances have led to the development of virtual endoluminal internal views similar to those obtained with
conventional endoscopy (virtual cystoscopy).
Objectives:  To evaluate the potential value of virtual cystoscopy in the detection and follow up of bladder
tumors.
Patients and  methods:  A total of 50 patients from Ain Shams University Hospital were studied between
August 2012 and April 2014 at Ain Shams’ Radiology Department and Sonoscan Radiology Center. All
patients underwent 2D-US, 3D virtual sonographic cystoscopy and conventional cystoscopy, with results
compared for sensitivity and specificity in correlation with the site, size and shape of the tumor.
Results: 3D virtual cystoscopy showed a sensitivity of 96.5%; while its specificity in identifying lesions was
85.7%; positive predictive values were 96.5%; negative predictive value were 85.7%. The sensitivity of the
2D ultrasound was 77.2%; while its specificity in identifying lesions was 57.1%; positive predictive values
came at 88%; negative predictive value were 38.1%. Calculations were made taking into consideration the

conventional cystoscopy “gold standard”.
Conclusion:  Additional to lower costs and no radiation exposure, 3D sonography appears comparable to

n providing virtual cystoscopy in investigating bladder cancer. Virtual sono-
ore be a useful alternative for screening and follow up of tumors, particularly
nnot be performed. However, 3D sonography cannot replace pathological
the use of CT scans and MRI i
graphic cystoscopy may theref
if conventional cystoscopy ca
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staging, and there is still a need to further improve this technology for enhanced assessment of mucosal
abnormalities.

© 2017 Pan African Urological Surgeons Association. Production and hosting by Elsevier B.V. This is an open
the C
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ladder cancer is the 9th most common form of cancer worldwide;
ith 13.1 cases per 100,000, Egypt ranks in 10th position by country

n terms of bladder cancer incidence [1].

he current evaluator method for initial diagnosis traditionally
nvolves IVU with two-dimensional ultrasonography (2D-US), CT,

RI and cystoscopy with eventual biopsy, of which the latter is
n invasive and relatively expensive procedure. Trans-abdominal
D-US is often used for examining patients when a bladder tumor
s suspected. Although the majority of exophytic tumors can be
etected, small papillary tumors, flat ‘lawn-like’ tumors and those
n the dome of the bladder, in particular, present low detectablility
r cannot be differentiated from benign lesions [2,3].

he sensitivity of US in detecting bladder tumors depends on oper-
tor experience, and is variably reported to range between 26% and
ver 80% [4,5]. However, this rate is much lower in patients with
umors smaller than 5 mm or for tumors located on the bladder dome
r anterior wall [5].

ecent advances in computer technology and display techniques
including spiral and multi-detector CT imaging and MRI with
apid image acquisition and 3-dimensional [3D] rendering) have
ed to the development of virtual endoluminal views of hollow
rgans, similar to those obtained with conventional endoscopy. Vir-
ual cystoscopy performed via computed tomography or magnetic
esonance imaging has been developed with promising results [6–9].
hese techniques appear more sensitive than US, despite their being
ignificantly more time consuming, expensive, and frequently inac-
essible for clinicians (Fig. 1).

hree-dimensional ultrasound is now an established imaging tool
n several specialties, and is available as part of most medium and
pscale equipment. In urology, it has been used in planning and
uiding treatment for prostate cancer [10], to accurately measure
ladder volume [11], and in imaging the urethral sphincter in pelvic
oor disorders [12]. Vining et al. [13] were the first to apply this

echnique in the detection of bladder cancers, after several stud-
es, including CT or MR virtual endoscopy of the bladder, were
ublished [14–19].

hree-dimension US imaging has recently become a widely avail-
ble feature as part of many ultrasound machines. This technology
ermits the acquisition and storage of a dataset selected from a
pecific region of interest, which can be further analyzed, either

y multiplanar display, surface rendering, or volume calculation.
s there is a considerable contrast gradient between the bladder

umen and its wall, the surface rendering algorithm can usually dis-
lay, with sufficient detail, the surface of the bladder, revealing a

A
f
h
n
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ystoscopy-like image, enhancing the characterisation of bladder
all abnormalities [20].

n our study we aimed to evaluate the potential value of virtual
ystoscopy in the detection and follow up of bladder tumors (Fig. 2).

atients  and  methods

 total of 50 patients fitting the inclusion criteria were selected
rom the Urology Clinic at the Ain Shams University Hospital at
l-Demerdash, and were prospectively enrolled in our study in the
eriod between August 2012 and April 2014.

nclusion criteria for patients taking part included: presentation of
otal gross painless hematuria without a history of trauma or evi-
ence of urinary tract injury or infection; suspicious lesions or
nconclusive readings by 2D ultrasonography and scheduled for cys-
oscopy; patients scheduled for follow up cystoscopy after previous
uperficial bladder tumor resection. Patients presenting with hema-
uria due to systemic etiology, patients who were diagnosed with CIS
rom previous cystoscopy, patients with kidney disease, or calculi
ausing the hematuria and patients unfit for surgical intervention
ere excluded from the study (Table 1).

ll patients underwent trans-abdominal 2D US focusing on the blad-
er and kidneys. Patients were subsequently scheduled for a 3D US
xamination the following day and conventional cystoscopy with

 rigid cystoscope within 14 days. Written informed consent was
btained from each patient, and the study was approved by the Ethics
ommittee at Ain Shams University. Sonographic examinations
ere undertaken through a single experienced radiologist using a
onoAce X8 system (MEDISON Co.,Ltd.), with a 4–7 MHz volume

rans-abdominal transducer used to create images. The radiologist
as unaware of the 2D US results.

xamination  protocol

pproximately 1 h before the US examination, 500 ml of water was
rally given to each patient. The examination was performed with
he bladder filled up to 350 ml, or up to each patient’s tolerance.

D  ultrasonography
n initial routine gray-scale sonography of the bladder was per-
ormed. The device parameter settings were optimised to ensure
igh-quality 2D images, with the size, location, morphology and
umber of the tumors recorded.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Figure  1  Ultrasonographic examination before the second conventional cystoscopy (6 month follow up) in a 74 years old man with a history of
bladder cancer treated by transurethral resection. (A) Transverse grey scale ultrasonography showing thickening of the posterior wall of the urinary
bladder with small papillary projections (white pointers) into the lumen. (B) Real-time three dimensional ultrasonography based virtual cystoscopy
showing a broad-based elevated lesion (pointers) at the posterior wall. (C) Conventional cystoscopic appearance of the same lesion. Transurethral
resection and biopsy revealed low grade superficial transitional cell carcinoma.

Figure  2  Male patient 67 years old presented with hematuria and elevated kidney functions . (A) Transverse grey-scale ultrasonography revealed
a hyperechoic lesion 6 cm on the posterior wall of the bladder.(B) Surface rendered 3D sonography from a different angle shows an additional small
polypoid mass (small arrow) on trigone of the bladder and the same polypoid mass (large arrow) on the posterior wall of the bladder.(C) cut section
of reconstructed 3D images showing extra vesical extension (white pointers).

Table  1  Comparison of the number and shapes of the lesion detected between 3D US and conventional cystoscopy.

CS shape Total

Free Polyp Sessile

3D shape Free Count 12 2 0 14
% within 3D shape 85.7% 14.3% 0.0% 100.0%
% within CS shape 85.7% 5.6% 0.0% 19.7%

Polyp Count 1 34 0 35
% within 3D shape 2.9% 97.1% 0.0% 100.0%
% within CS shape 7.1% 94.4% 0.0% 49.3%

Sessile Count 1 0 21 22
% within 3D shape 4.5% 0.0% 95.5% 100.0%
% within CS shape 7.1% 0.0% 100.0% 31.0%

Total Count 14 36 21 71
% within 3D shape 19.7% 50.7% 29.6% 100.0%
% within CS shape 100.0% 100.0% 100.0% 100.0%

CS Total

Free Polyp Sessile

3D Free 12 (85.7%) 2 (5.6%) 0 (0%) 14
Polyp 1 (7.1%) 34 (94.4%) 0 (0%) 35
Sessile 1 (7.1%) 0 (0%) 21 (100%) 22

Total 14 (100%) 36 (100%) 21 (100%) 71
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Table  2  Comparison of the number and shapes of the lesion detected between 2D US and conventional cystoscopy.

CS shape Total

Free Polyp Sessile

2D shape Free Count 8 9 4 21
% within 2D shape 38.1% 42.9% 19.0% 100.0%
% within CS shape 57.1% 25.0% 19.0% 29.6%

Polyp Count 0 25 12 37
% within 2D shape 0.0% 67.6% 32.4% 100.0%
% within CS shape 0.0% 69.4% 57.1% 52.1%

Sessile + wall thickening Count 6 (3 + 3) 2 5 13
% within 2D shape 46.2% 15.4% 38.5% 100.0%
% within CS shape 42.9% 5.6% 23.8% 18.3%

Total Count 14 36 21 71
% within 2D shape 19.7% 50.7% 29.6% 100.0%
% within CS shape 100.0% 100.0% 100.0% 100.0%

CS Total

Free Polyp Sessile

2D Free 8 (57.1%) 9 (25%) 4 (19%) 21
Polyp 0 (0%) 25 (69.4%) 12 (57.1%) 35
Sessile + wall thickening 6 (3 + 3) (42.9%) 2 (5.6%) 5 (23.8%) 22
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Total 14 (100%) 

D  ultrasonography

 3D US of the bladder was undertaken following the 2D Ultrasound
sing a freehand technique. The examiner moved the transducer
ith a steady, smooth motion and only the transducer’s angle was

hanged. The bladder’s surface was examined from anterior to pos-
erior at different angles while displaying on the machine’s monitor.
athologic findings were recorded as single images. The 3D sono-
raphic examination and image reconstruction procedures were
ompleted within 10–15 min.

onventional  cystoscopy

ystoscopy procedures were performed in the Ain Shams Univer-
ity Urology Department’s OR. Regional anesthesia was usually
pplied in the procedures. The surgeon performing the cystoscopy
as unaware of the prior sonographic examination results.

tatistical  methods

 significance level of P < 0.05 was used in all tests. All statistical
rocedures were carried out using SPSS version 17 for Windows
SPSS Inc., Chicago, IL, USA). Results were subdivided into three
roups based on the diagnostic modality used (conventional, 2d
ltrsonography, 3d ultrasonogrphic virtual cystoscopy), with com-
arative statistics completed using Chi-square and Mann–Whitney

ests for qualitative and quantitative data respectively. The diagnos-
ic value of 3D virtual cystoscopy was analysed in relation to the gold
tandard test (conventional cystoscopy) by cross tabulation with an
stimation of sensitivity, specificity, PPV, and NPV.
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36 (100%) 21 (100%) 71

esults

mong the 50 patients included in this study, 38 were males (76%),
2 were females (24%) with the male to female ratio 3:1. Patient ages
anged from 25 years to 77 years with a mean of 57.72 ±  11.05. A
otal of 32 patients had a single lesion, while 18 patients had multiple
esions.

wo lesions thought to be present with 3D US (1 polypoid and 1
essile) were proven to be a false positive, and were absent in the
onventional cystoscopy. Of those two lesions, one patient appeared
o have a polypoid tumor in the 3D virtual cystoscopy, which, in a
onventional cystoscopy, was diagnosed as a bladder hematoma.

 further basal sessile mass was found to be median lobe of the
rostate.

he size of lesions detected by 2D US was significantly larger
han the size of lesions detected only by conventional cystoscopy
P value: 0.021). There was no significant size difference between
esions detected by 3D virtual cystoscopy and lesions detected by
onventional cystoscopy only (P value: 0.607).

y comparing the sites of missed lesions from 2D US with lesions
ites by conventional cystoscopy, data illustrates that 2D ultrasound
s clearly defective in the detection of anterior wall lesions (amount-
ng to 54% of missed lesions) and domal lesions (23% of missed
esions). The 3D virtual cystoscopy was able to detect lesions at all
ites of the bladder, but missed 2 lesions: 1 on the posterior wall;
nd 1 on the right lateral wall.

egarding the number of the lesions detected, the sensitivity of the

D ultrasound was 77.2%; while its specificity in identifying lesions
as 57.1%; the positive predictive values were 88%; the negative
redictive value was 38.1%. The 3D virtual cystoscopy had a sen-
itivity of 96.5%; while its specificity in identifying lesions was
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Table  3  Correlation between the results of published studies and current thesis regarding sensitivity of 2D ultrasonography, 3D virtual
sonographic cystoscopy and conventional cystoscopy for bladder tumors detection.

Reference Number of patients Number of tumors detected

2D 3D Cystoscopy

Mitterberger et al. 42 29 37 37
Kocakoc et al. [25] 28 39 41 47
Park et al. [27] 14 19 22 28
Silva-Ramos et al. [26] 21 0 5 7
Current study 50 44 55 57
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Total 155 

Sensitivitya % 

a Calculations were made considering cystoscopy as the “gold standard

85.7%; positive predictive values was 96.5%; and negative predic-
tive value: 85.7%.

Discussion

Different radiologic techniques have been used to detect and
evaluate bladder cancer, for example, ultrasonography, excretory
urography, computed tomography, magnetic resonant imaging.
However, none have been found to be dominant in reliability in the
detection of bladder tumors, and the ideal and most cost-effective
imaging method is yet to be determined [21]. Therefore, using con-
ventional cystoscopy remains the gold standard in detecting bladder
tumors and their evaluation [15].

Cystoscopy, however, has some limitations, notably: it is invasive,
time consuming, and expensive; requires sedation or anaesthesia;
carries a 5%–15% risk of urinary tract infection; and sometimes
leads to iatrogenic injury. In addition, the evaluation of lesions
located in the base or neck of the bladder, or in the diverticulum, is
difficult because of the cystoscope’s limited field of view. Exami-
nation is also unsuitable in patients with severe urethral strictures,
or in the presence of active bleeding [22,15].

Reports regarding the efficacy of virtual imaging techniques have
already been undertaken, and the feasibility of virtual cystoscopy
for bladder tumor detection has already been proven [23].

CT virtual cystoscopy was initially used in generating 3D images
from volumetric data obtained with helical CT or MR imaging.
Vining et al. insufflated carbon dioxide via a Foley catheter into the
bladders of 3 patients (2 of whom had bladder tumors), obtain-
ing views of tumors similar to those provided by conventional
cystoscopy [13].

Recently, the use of 3D US in the evaluation of bladder tumors
has been reported, with results showing a moderate-to-perfect
inter-observer agreement. This technology has unlimited viewing
perspectives and planes, and different viewing algorithms allow the
data to be displayed with a variety of techniques, such as surface ren-
dering, volume rendering, and multi-planner reconstruction (MPR).
Additionally, this technique illustrates greater reliability, and con-
sistency in end results, than gray scale sonography in evaluating
anatomic structures and disease entities [24].
In this study, we examined the 50 study patients with suspected
bladder lesions with 2D ultrasonography, 3D virtual cystoscopy,
using conventional cystoscopy as the reference point. 3D virtual
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ystoscopy had a sensitivity of 96.5%; specificity was 85.7%; posi-
ive predictive values were 96.5%; and the negative predictive value
as 85.7%.

here was a statistically significant difference between 2D ultra-
onography and 3D virtual cystoscopy in diagnostic performance.
he sensitivity of the 2D ultrasound was 77.2%; its specificity was
7.1%, positive predictive values: 88%, negative predictive value:
8.1% (Table 2).

hese results for 3D US are comparable with those obtained by
ocakoc et al., whose findings showed that 3D virtual cystoscopy
as a sensitivity of 96.2% in tumor detection, versus 93% for 2D US,
n a study of 31 patients with suspected or known bladder tumors
25].

nother study by Park et al. compared the accuracy of 2D and 3D
S in 14 patients with proven bladder tumors, finding 3D US to
ave a superior sensitivity of 78.6% against 67.9% for 2D US. A
imilarly greater sensitivity (83.3%) of 3D US in the detection of
ladder tumors was found in a study by Silva-Ramos et al., who
valuated only patients with an undetermined cause of hematuria
fter 2D US [26,27].

n comparison with 2D US, 3D US illustrated a superior sensitivity
nd specificity in tumor detection. The visualisation and selective
xamination of the suspected lesions in surface and volume rendered
ode was helpful in the diagnosis. It was also useful in areas of the

ladder that are difficult to assess, for example the bladder dome
nd anterior wall (Table 3).

hree-dimensional ultrasonography with virtual sonographic cys-
oscopy has some advantages over other virtual techniques.
nsufflation of air or carbon dioxide into the bladder requires
atheterisation and presents some limitations, including patient dis-
omfort and failure of the procedure in severe urethral stenosis.
owever, in 3D US, catheterisation is unnecessary, with no risk of

atheter-related trauma or infection [19].

irtual cystoscopy presents some limitations, the most important
f which is its inability to show flat or intramural lesions (carci-
oma in situ), which appear as subtle mucosal colour changes on a
onventional cystoscopy [15].
 further limitation of virtual cystoscopy is its ineffectiveness in
roviding tissue samples for histologic evaluation, which is possible
ith conventional cystoscopy and biopsy.
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 further drawback we encountered in our study is that virtual
mages alone cannot confirm the nature of the mass [19]. This entails
hat the neoplastic or inflammatory or the origin of the mass vesical
r extravesical like enlarged median lobe of the prostate gland which
imulated an intravesical lesion in a study done by Song et al., and
e encountered the same drawback with a case in our study [19].

s a screening tool, it has been established that 3D US has superior
ensitivity in tumor detection compared to regular 2D sonography. It
lso demonstrated a diagnostic performance comparable to other vir-
ual imaging techniques (CT and MRI). In clinical practice, the use
f 3D US has been established as valuable in diagnosing additional
ases that cannot be diagnosed with 2D [25].

onclusion

D virtual sonographic cystoscopy is a non-invasive, innovative new
echnique in detecting bladder tumors. This technology’s results also
ppear comparable with CT and MR imaging in providing virtual
ystoscopy for investigation of bladder cancer with lower costs and
o radiation exposure. Therefore, virtual sonographic cystoscopy
ay be a useful alternative for screening and follow up. How-

ver, this technology cannot replace pathological staging, and there
emains a need for further improvement of 3D US technology in its
se to diagnose of mucosal abnormalities.

onflict  of  interests

he authors certify no conflict of interest.

thical  Committee  Approval

his study was approved by the Ethics Committee of Ain Shams
niversity.

uthors’  contributions

awfeek A.M., Abd El Fattah D.M., Mahmoud A., Shorbagy A.A.,
ousa W.E., Hamza, I.H.: patients collection, study design, per-

orming cystoscopies and biopsy.

adwan A.: performing ultrasonography.

ource  of  funding

he study was funded by the corresponding author Dr. Ahmed
ohamed Tawfeek lecturer of urology in Ain Shams University.

he operations were performed in the University Hospital El Demer-
ash free of charge.

eferences

[1] Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, Mathers C,
Rebelo M, Parkin DM, Forman D, Bray F. GLOBOCAN 2012 v1.0,
Cancer Incidence and Mortality Worldwide: IARC CancerBase No. 11.
Lyon, France: International Agency for Research on Cancer; 2013.

[2] Ozen H. Bladder cancer. Curr Opin Oncol 1999;11:207–12.

[3] Kirkali Z, Chan T, Manoharan M, et al. Bladder cancer: epidemiology,

staging and grading, and diagnosis. Urology 2005;66(Suppl. 6):4–34.
[4] Lokeshwar VB, Soloway MS. Current bladder tumor tests: does their

projected utility fulfill clinical necessity? J Urol 2001;165:1067–77.
A.M. Tawfeek et al.

[5] Vera-Fonoso CD, Llopis B, Oliver F, Server G, Alonso M, Jimenez-
Crux JF. Follow-up of superficial bladder cancer: how to spare
cystoscopies? Eur Urol 1990;17(1):17–9.

[6] Arslan H, Ceylan K, Harman M, et al. Virtual computed tomography
cystoscopy in bladder pathologies. Int Braz J Urol 2006;32(2):147–54.

[7] Suleyman E, Yekeler E, Dursun M, et al. Bladder tumors: virtual MR
cystoscopy. Abdom. Imaging 2006;31(4):483–9.

[8] Kishore TA, George GK, Bhat S. Virtual cystoscopy by intravesical
instillation of dilute contrast medium: preliminary experience. J Urol
2006;175(3):870–4.

[9] Lopes L, et al. Comparison of virtual cystoscopy and transabdomi-
nal ultrasonography with conventional cystoscopy for bladder tumor
detection. J Endourol 2008;22(8):1725–9.

10] Shen F, Shinohara K, Kumar D, et al. Three-dimensional sonography
with needle tracking: role in diagnosis and treatment of prostate cancer.
J Ultrasound Med 2008;27(6):895–905.

11] Riccabona M, Fritz G, Ring E. Potential applications of three-
dimensional ultrasound in the pediatric urinary tract: pictorial demon-
stration based on preliminary results. Eur Radiol 2003;13(12):2680–7.

12] Digesu GA, Robinson D, Cardozo L, et al. Three dimensional ultra-
sound of the urethral sphincter predicts continence surgery outcome.
Neurourol Urodyn 2009;28(1):90–4.

13] Vining DJ, Zagoria RJ, Liu K, Stelts D. CT cystoscopy: an innovation
in bladder imaging. AJR Am J Roentgenol 1996;166:409–10.

14] Beer A, Saar B, Zantl N, et al. MR cystography for bladder tumor
detection. Eur Radiol 2004;14:2311–9.

15] Yazgan C, Fitoz S, Atasoy C, Turkolmez K, Yagci C, Akyar S. Vir-
tual cystoscopy in the evaluation of bladder tumors. Clin Imaging
2004;28:138–42.

16] Browne RF, Murphy SM, Grainger R, Hamilton S. CT cystography
and virtual cystoscopy in the assessment of new and recurrent bladder
neoplasms. Eur J Radiol 2005;53:147–53.

17] Bernhardt TM, Schmidl H, Philipp C, Allhoff EP, Rapp-Bernhardt U.
Diagnostic potential of virtual cystoscopy of the bladder: MRI vs CT.
Preliminary report. Eur Radiol 2003;13:305–12.

18] Lammle M, Beer A, Settles M, Hannig C, Schwaibold H, Drews C.
Reliability of MR imaging-based virtual cystoscopy in the diagnosis of
cancer of the urinary bladder. AJR Am J Roentgenol 2002;178:1483–8.

19] Song JH, Francis IR, Platt JF, et al. Bladder tumor detection at virtual
cystoscopy. Radiology 2001;218:95–100.

20] Moon MH, Kim SH, Lee YH, et al. Diagnostic potential of three-
dimensional ultrasound-based virtual cystoscopy: an experimental
study using pig bladders. Investig Radiol 2006;41(12):883–9.

21] Grossfeld GD, Litwin MS, Wolf Jr JS, et al. Evaluation of asymptomatic
microscopic hematuria in adults: the American Urological Associa-
tion best practice policy—part II: patient evaluation, cytology, voided
markers, imaging, cystoscopy, nephrology evaluation, and follow-up.
Urology 2001;57(4):604–10.

22] Newhouse JH, Amis Jr ES, Bigongiari LR, et al. Radiologic investiga-
tion of patients with hematuria. American College of Radiology. ACR
Appropriateness Criteria. Radiology 2000;215(Suppl):687–91.

23] Kim JK, Ahn JH, Park T, et al. Virtual cystoscopy of the contrast
material-filled bladder in patients with gross hematuria. AJR Am J
Roentgenol 2002;179:763–8.

24] Downey DB, Fenster A, Williams JC. Clinical utility of three-
dimensional US. Radiographics 2000;20:559–71.

25] Kocakoc E, Kiris A, Orhan I, et al. Detection of bladder tumors with
3-dimensional sonography and virtual sonographic cystoscopy. J Ultra-
sound Med 2008;27(1):45–53.

26] Silva-Ramos M, Louro N, Versos R, et al. Does 3D ultrasound enhance
the diagnosis of bladder tumors in patients with haematuria? Int Sch
Res Netw Urol 2010:158437.
cancer: role of three-dimensional volumetric reconstructed US. Abdom
Imaging 2010;35:265–70.

http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0005
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0010
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0015
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0020
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0025
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0030
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0035
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0040
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0045
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0050
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0055
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0060
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0065
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0070
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0075
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0080
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0085
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0090
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0095
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0100
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0105
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0110
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0115
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0120
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0125
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0130
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135
http://refhub.elsevier.com/S1110-5704(17)30105-4/sbref0135

	The role of 3-dimensional sonography and virtual sonographic cystscopy in detection of bladder tumors
	Introduction
	Patients and methods
	Examination protocol
	2D ultrasonography
	3D ultrasonography
	Conventional cystoscopy
	Statistical methods

	Results
	Discussion
	Conclusion
	Conflict of interests
	Ethical Committee Approval
	Authors’ contributions

	Source of funding
	References

