
 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/21704 holds various files of this Leiden University 
dissertation 
 
Author: Gupta, Vikas 
Title: Multimodality cardiac image analysis for the assessment of coronary artery disease 
Issue Date: 2013-09-11 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/21704
https://openaccess.leidenuniv.nl/handle/1887/1�


Bibliography

[1] MATLAB (version 7.5). The MathWorks Inc.,Natick, Massachusetts, 2007.

[2] MATLAB (version 7.13). The MathWorks Inc.,Natick, Massachusetts, 2011. URL http:

//www.mathworks.com.

[3] N. Ablitt, J. Gao, P. Gatehouse, and G.Z. Yang. Motion decoupling and registration for
3d magnetic resonance myocardial perfusion imaging. In Proceedings of the International
Conference on Computational Science-Part III, pages 285–294, 2002.

[4] G. Adluru, E.V.R. DiBella, and M.C. Schabel. Model-based registration for dynamic cardiac
perfusion mri. Journal of Magnetic Resonance Imaging, 24(5):1062–1070, 2006.

[5] G. Adluru, E.V.R. DiBella, and R.T. Whitaker. Automatic segmentation of cardiac short axis
slices in perfusion. In Proceedings of International Symposium on Biomedical Imaging (ISBI),
pages 133–136. IEEE, 2006.

[6] N. Al-Saadi, E. Nagel, M. Gross, A. Bornstedt, B. Schnackenburg, C. Klein, W. Klimek,
H. Oswald, and E. Fleck. Noninvasive detection of myocardial ischemia from perfusion
reserve based on cardiovascular magnetic resonance. Circulation, 101(12):1379, 2000.

[7] N. Al-Saadi, E. Nagel, M. Gross, B. Schnackenburg, and C .and Fleck E. Paetsch, I .and Klein.
Improvement of myocardial perfusion reserve early after coronary intervention: assessment
with cardiac magnetic resonance imaging. Journal of the American College of Cardiology, 36
(5):1557–64, 2000.

[8] N. Al-Saadi, M. Gross, A. Bornstedt, B. Schnackenburg, C. Klein, E. Fleck, and E. Nagel.
Comparison of various parameters for determining an index of myocardial perfusion reserve
in detecting coronary stenosis with cardiovascular magnetic resonance tomography. Zeitschrift
für Kardiologie, 90(11):824, 2001.

[9] M.S. Albert, W. Haung, J.H. Lee, C.S. Patlak, and C.S. Springer Jr. Susceptibility changes
following bolus injections. Magnetic Resonance in Medicine, 29(5):700–708, 1993.

[10] A.E. Arai. Magnetic resonance first-pass myocardial perfusion imaging. Topics in Magnetic
Resonance Imaging, 11(6):383, 2000.

[11] American Heart Association. Heart disease and stroke statistics - 2010 update: A report from
the american heart association. Circulation, 2010.

[12] D. Atkinson, D.L.G. Hill, P.N.R. Stoyle, P.E. Summers, and S.F. Keevil. Automatic correction
of motion artifacts in magnetic resonance images using an entropy focus criterion. IEEE
Transactions on Medical Imaging, 16(6):903–910, 1997.

[13] D.J. Atkinson, D. Burstein, and R.R. Edelman. First-pass cardiac perfusion: evaluation with
ultrafast MR imaging. Radiology, 174(3):757, 1990.

[14] A.K. Attili, A. Schuster, E. Nagel, J.H.C. Reiber, and R.J. van der Geest. Quantification in
cardiac MRI: advances in image acquisition and processing. The International Journal of
Cardiovascular Imaging, 26:27–40, 2010.



[15] L. Axel, J. Costantini, and J. Listerud. Intensity correction in surface-coil MR imaging.
American Journal of Roentgenology, 148(2):418–420, 1987.

[16] R.J. Bache and J.S. Schwartz. Effect of perfusion pressure distal to a coronary stenosis on
transmural myocardial blood flow. Circulation, 65(5):928, 1982.

[17] N. Baka, J. Milles, E. A. Hendriks, A. Suinesiaputra, M.J. Jerosh-Herold, J. H. C. Reiber, and
B. P. F. Lelieveldt. Segmentation of myocardial perfusion MR sequences with multi-band
active appearance models driven by spatial and temporal features. In Proceedings of SPIE,
volume 6914, pages 691415–1–10, 2008.

[18] C. Baldy, P. Douek, P. Croisille, I.E. Magnin, D. Revel, and M. Amiel. Automated myocardial
edge detection from breath-hold cine-MR images: evaluation of left ventricular volumes and
mass. Magnetic Resonance Imaging, 12(4):589–598, 1994.

[19] R. Bansal and G. Funka-Lea. Integrated image registration for cardiac MR perfusion data. In
MICCAI, pages 659–666, 2002.

[20] J. Bardonova, I. Provaznik, and M Novakova. Hidden markov model in wavelet analysis of
myocardial ischemia in rabbit. In Computers in Cardiology, pages 419–421, 2000.

[21] W. Bauer. Myocardial perfusion and capillary blood volume during left ventricular
remodelling. Magnetic Resonance Materials in Biology, Physics, and Medicine, 6(2-3):148–149,
1998.

[22] J.J. Bax, R.S. Beanlands, F.J. Klocke, J. Knuuti, A.A. Lammertsma, H.R. Schaefers, M.A
.and Schelbert, G.K. Von Schulthess, L.J Shaw, G.Z. Yang, et al. Diagnostic and clinical
perspectives of fusion imaging in cardiology: is the total greater than the sum of its parts?
Heart, 93(1):16–22, 2007.

[23] F. Behloul, J.P. Roux, and R. Unterreiner. Automatic boundary detection of the left ventricle
and measurement of local myocardial perfusion in MRI. In Proceedings of Computers in
Cardiology, volume 24, pages 145–148, 1997.

[24] U. Behrens, J. Teubnerb, C.J.G. Evertsz, M. Walzb, H. Jiirgens, and H.O. Peitgena. Computer
assisted dynamic evaluation of contrast-enhanced breast-MRI. In Proceedings of the
International Symposium on Computer and Communication Systems for Image Guided Diagnosis
and Therapy, Paris, June 1996, pages 362–367, 1996.

[25] B. Belaroussi, J. Milles, S. Carme, Y.M. Zhu, and H. Benoit-Cattin. Intensity non-uniformity
correction in MRI: Existing methods and their validation. Medical Image Analysis, 10(2):
234–246, 2006.

[26] P. Beliveau, R.M. Setser, F. Cheriet, R.D. White, and T. O’Donnell. Computation of coronary
perfusion territories from CT angiography. In Proc. of Computers in Cardiology, volume 34,
pages 753–756, 2007.

[27] G.A. Beller. Recent advances and future trends in multimodality cardiac imaging. Heart,
Lung and Circulation, 19(3):193–209, 2010.

[28] M. Bellin and A. J. Van Der Molen. Extracellular gadolinium-based contrast media: An
overview. European Journal of Radiology, 66(2):160 – 167, 2008.

[29] H. Benali, I. Buvat, F. Frouin, J.P. Bazin, and R.D. Paola. A statistical model for the
determination of the optimal metric in factor analysis of medical image sequences (FAMIS).
Physics in Medicine and Biology, 38:1065, 1993.

128



[30] L. M. Bidaut and J. P. Vallée. Automated registration of dynamic MR images for the
quantification of myocardial perfusion. Journal of Magnetic Resonance Imaging, 13(4):
648–55, 2001.

[31] D.E. Bild, D.A. Bluemke, G.L. Burke, R. Detrano, A.V. Diez Roux, A.R. Folsom, P. Greenland,
et al. Multi-ethnic study of atherosclerosis: objectives and design. American journal of
epidemiology, 156(9):871, 2002.

[32] S. Bock, C. Kühnel, T. Boskamp, and H.O. Peitgen. Robust vessel segmentation. In Proceedings
of SPIE, volume 6915, page 691539, 2008.

[33] JG Bosch, SC Mitchell, BPF Lelieveldt, F. Nijland, O. Kamp, M. Sonka, and JHC Reiber.
Automatic segmentation of echocardiographic sequences by active appearance motion
models. IEEE Transactions on Medical Imaging, 21(11):1374–1383, 2002.

[34] T. Boskamp, D. Rinck, F. Link, B. Kümmerlen, G. Stamm, and P. Mildenberger. New vessel
analysis tool for morphometric quantification and visualization of vessels in CT and MR
imaging data sets. Radiographics, 24(1):287–297, 2004.

[35] A. O. Boudraa, F. Behloul, M. Janier, E. Canet, J. Champier, J. P. Roux, and D. Revel. Temporal
covariance analysis of first-pass contrast-enhanced myocardial magnetic resonance images.
Computers in Biology and Medicine, 31(2):133–42, 2001.

[36] L. Bracoud, F. Vincent, C. Pachai, E. Canet, P. Croisille, D. Revel, E. Canet, P. Croisille, and
D. Revel. Automatic registration of MR first-pass myocardial perfusion images. In Proceedings
of Functional Imaging and Modeling of the Heart (FIMH), pages 215–223, 2003.

[37] M. Breeuwer, M. Quist, L. Spreeuwers, I. Paetsch, N. Al-Saadi, and E. Nagel. Towards
automatic quantitative analysis of cardiac mr perfusion images. In International Congress
Series, volume 1230, pages 967–973, 2001.

[38] M. Breeuwer, L. Spreeuwers, and M. Quist. Automatic quantitative analysis of cardiac MR
perfusion images. In Proceedings of SPIE, volume 4322, pages 733–742, 2001.

[39] J. J. Brown and C. B. Higgins. Myocardial paramagnetic contrast agents for MR imaging.
American Journal of Roentgenology, 151(5):865–871, 1988.

[40] D. Burstein, E. Taratuta, and W.J. Manning. Factors in myocardial perfusion imaging with
ultrafast MRI and Gd-DTPA administration. Magnetic Resonance in Medicine, 20(2):299–305,
1991.

[41] S. Busch, T.R.C. Johnson, K. Nikolaou, F. Von Ziegler, A. Knez, M.F. Reiser, and C.R. Becker.
Visual and automatic grading of coronary artery stenoses with 64-slice CT angiography in
reference to invasive angiography. European Radiology, 17(6):1445–1451, 2007.

[42] I. Buvat, H. Benali, and R. Paola. Statistical distribution of factors and factor images in factor
analysis of medical image sequences. Physics in Medicine and Biology, 43:1695–1711, 1998.

[43] V.D. Calhoun, T. Adali, L.K. Hansen, J. Larsen, and J.J. Pekar. ICA of functional MRI data: an
overview. In Proceedings of the International Workshop on Independent Component Analysis
and Blind Signal Separation, pages 281–288, 2003.

[44] E. Canet, D. Revel, L. Sebbag, M. de Lorgeril, C. Baldy, C. Delabre, and M. Amiel. Noninvasive
assessment of no-reflow phenomenon in a canine model of reperfused infarction by contrast-
enhanced magnetic resonance imaging. American Heart Journal, 130(5):949–956, 1995.

129



[45] T.J. Carroll, V.M. Haughton, H.A. Rowley, and D. Cordes. Confounding effect of large vessels
on MR perfusion images analyzed with independent component analysis. American Journal
of Neuroradiology, 23(6):1007, 2002.

[46] J.E. Cates, A.E. Lefohn, and R.T. Whitaker. GIST: An interactive, GPU-based level set
segmentation tool for 3D medical images. Medical Image Analysis, 8(3):217–231, 2004.

[47] M.D. Cerqueira, N.J. Weissman, V. Dilsizian, A.K. Jacobs, S. Kaul, W.K. Laskey, D.J. Pennell,
J.A. Rumberger, T. Ryan, and M.S. Verani. Standardized myocardial segmentation and
nomenclature for tomographic imaging of the heart. Circulation, 105(4):539–542, 2002.

[48] C. Chefdhótel, G. Hermosillo, and O. Faugeras. Flows of diffeomorphisms for multimodal
image registration. In Proceedings of International Symposium on Biomedical Imaging (ISBI),
pages 753–756, 2002.

[49] A.S.H. Cheng, T.J. Pegg, T.D. Karamitsos, N. Searle, M. Jerosch-Herold, R.P. Choudhury,
A.P. Banning, S. Neubauer, M.D. Robson, and J.B. Selvanayagam. Cardiovascular magnetic
resonance perfusion imaging at 3-Tesla for the detection of coronary artery disease : A
comparison with 1.5-Tesla. Journal of the American College of Cardiology, 49(25):2440–2449,
2007.

[50] T.F. Christian, D.W. Rettmann, A.H. Aletras, S.L. Liao, J.L. Taylor, R.S. Balaban, and A.E.
Arai. Absolute myocardial perfusion in canines measured by using dual-bolus first-pass MR
imaging. Radiology, 232(3):677–684, 2004.

[51] T.F. Christian, A.H. Aletras, and A.E. Arai. Estimation of absolute myocardial blood flow
during first-pass MR perfusion imaging using a dual-bolus injection technique : Comparison
to single-bolus injection method. Journal of Magnetic Resonance Imaging, 27(6):1271–1277,
2008.

[52] J.P. Christiansen, T.D. Karamitsos, S.G. Myerson, J.M. Francis, and S. Neubauer. Stress
perfusion imaging using cardiovascular magnetic resonance: A review. Heart, Lung and
Circulation, 19(12):697–705, 2010.

[53] N.C.F. Codella, J.W. Weinsaft, M.D. Cham, M. Janik, M.R. Prince, and Y. Wang. Left Ventricle:
Automated segmentation by using myocardial effusion threshold reduction and intravoxel
computation at MR imaging. Radiology, 248:1004–1012, 2008.

[54] N.C.F. Codella, M.D. Cham, R. Wong, C. Chu, J.K. Min, M.R. Prince, Y. Wang, and J.W.
Weinsaft. Rapid and accurate left ventricular chamber quantification using a novel CMR
segmentation algorithm: a clinical validation study. Journal of Magnetic Resonance Imaging,
31(4):845–853, 2010.

[55] P Comon. Independent component analysis, A new concept? Signal Processing, 36(3):
287–314, 1994.

[56] A. Comte, A. Lalande, S. Aho, P.M. Walker, and F. Brunotte. Realignment of myocardial
first-pass MR perfusion images using an automatic detection of the heart-lung interface.
Magnetic Resonance Imaging, 22(7):1001–1009, 2004.

[57] T.F. Cootes, G.J. Edwards, and C.J. Taylor. Active appearance models. In Proceedings of the
5th European Conference on Computer Vision-Volume II, pages 484–498, 1998.

[58] J H Cullen, M a Horsfield, C R Reek, G R Cherryman, D B Barnett, and N J Samani. A
myocardial perfusion reserve index in humans using first-pass contrast-enhanced magnetic
resonance imaging. Journal of the American College of Cardiology, 33(5):1386–94, 1999.

130



[59] R.H. Davies, C.J. Twining, T.F. Cootes, J.C. Waterton, and C.J. Taylor. A minimum description
length approach to statistical shape modeling. IEEE Transactions on Medical Imaging, 21(5):
525–537, 2002.

[60] M. Debruyne, M. Hubert, and J.A.K. Suykens. Model selection in kernel based regression
using the influence function. Journal of Machine Learning Research (JMLR), 9:2377–2400,
2008.

[61] T. Delzescaux, F. Frouin, A. De Cesare, S. Philipp-Foliguet, R. Zeboudj, M. Janier, A. Todd-
Pokropek, and A. Herment. Adaptive and self-evaluating registration method for myocardial
perfusion assessment. Magnetic Resonance Materials in Biology, Physics, and Medicine, 13(1):
28–39, 2001.

[62] Thierry Delzescaux, Frédérique Frouin, Alain de Cesare, Sylvie Philipp-Foliguet, Andrew
Todd-Pokropek, Alain Herment, and Marc Janier. Using an adaptive semiautomated self-
evaluated registration technique to analyze MRI data for myocardial perfusion assessment.
Journal of Magnetic Resonance Imaging, 18(6):681–690, 2003.

[63] E. Di Bella and A. Sitek. Time curve analysis techniques for dynamic contrast MRI studies.
In Information Processing in Medical Imaging, pages 211–217, 2001.

[64] E. V. R. Di Bella, D. L. Parker, and A. J. Sinusas. On the dark rim artifact in dynamic
contrast-enhanced MRI myocardial perfusion studies. Magnetic Resonance in Medicine, 54(5):
1295–1299, 2005.

[65] M.F. Di Carli, S. Dorbala, J. Meserve, G. El Fakhri, A. Sitek, and S.C. Moore. Clinical
myocardial perfusion PET/CT. Journal of Nuclear Medicine, 48(5):783, 2007.

[66] R. Di Paola, J.P/ Bazin, F. Aubry, A. Aurengo, F. Cavailloles, J.Y. Herry, and E. Kahn. Handling
of dynamic sequences in nuclear medicine. IEEE Transactions on Nuclear Science, 29(4):
1310–1321, 1982.

[67] A. Discher, N. Rougon, and F. Preteux. An unsupervised approach for measuring myocardial
perfusion in MR image sequences. In Proceedings of SPIE, volume 5916, pages 126–137,
2005.

[68] C. Dornier, M.K. Ivancevic, P. Thevenaz, and J.P. Vallée. Improvement in the quantification
of myocardial perfusion using an automatic spline-based registration algorithm. Journal of
Magnetic Resonance Imaging, 18(2):160–168, 2003.

[69] A. Dromigny-Badin, Y.M. Zhu, I. Magnin, and D. Revel. Fusion of cine magnetic resonance
and contrast-enhanced first-pass magnetic resonance data in patients with coronary artery
disease : A feasibility study. Investigative radiology, 33(1):12, 1998.

[70] G.J. Edwards, C.J. Taylor, and T.F. Cootes. Interpreting face images using active appearance
models. In 3rd International Conference on Automatic Face and Gesture Recognition, pages
300–305, 1998.

[71] A.C. Eichenberger, E. Schuiki, V.D. Köhli, F.W. Amann, G.C. McKinnon, and G.K. von
Schulthess. Ischemic heart disease: Assessment with gadolinium-enhanced ultrafast MR
imaging and dipyridamole stress. Journal of Magnetic Resonance Imaging, 4(3):425–431,
1994.

[72] F.H. Epstein, V. Fuster, L. Badimon, J.J. Badimon, and J.H. Chesebro. The pathogenesis of
coronary artery disease and the acute coronary syndromes. New England Journal of Medicine,
326(4):242–250, 1992.

131



[73] T.L. Faber, C.A. Santana, E.V. Garcia, J. Candell-Riera, R.D. Folks, J.W. Peifer, A. Hopper,
S. Aguade, J. Angel, and J.L. Klein. Three-dimensional fusion of coronary arteries with
myocardial perfusion distributions: Clinical validation. J Nucl Med, 45(5):745–753, 2004.

[74] E.P. Ficaro, B.C. Lee, J.N. Kritzman, and J.R. Corbett. Corridor4dm: the michigan method
for quantitative nuclear cardiology. Journal of nuclear cardiology, 14(4):455–465, 2007.

[75] F. Fidler, C.M. Wacker, C. Dueren, M. Weigel, P.M. Jakob, W.R. Bauer, and A. Haase.
Myocardial perfusion measurements by spin-labeling under different vasodynamic states.
Journal of Cardiovascular Magnetic Resonance, 6(2):509–516, 2004.

[76] D.S. Fieno, S.M. Shea, Y. Li, K.R. Harris, J.P. Finn, and D. Li. Myocardial perfusion imaging
based on the blood oxygen level-dependent effect using T2-prepared steady-state free-
precession magnetic resonance imaging. Circulation, 110(10):1284, 2004.

[77] D.J. Fleet and A.D. Jepson. Computation of component image velocity from local phase
information. International Journal of Computer Vision, 5(1):77–104, 1990.

[78] R.D. Folks. Interpretation and reporting of myocardial perfusion spect: A summary for
technologists. Journal of nuclear medicine technology, 30(4):153–163, 2002.

[79] H. Frank and S. Globits. Magnetic resonance imaging evaluation of myocardial and
pericardial disease. Journal of Magnetic Resonance Imaging, 10(5):617–626, 1999.

[80] F. Frouin, J.P. Bazin, M. Di Paola, O. Jolivet, and R. Di Paola. FAMIS: a software package
for functional feature extraction from biomedical multidimensional images. Computerized
Medical Imaging and Graphics, 16(2):81–91, 1992.

[81] O. Gaemperli, T. Schepis, V. Kalff, M. Namdar, I. Valenta, L. Stefani, L. Desbiolles, S. Leschka,
L. Husmann, H. Alkadhi, et al. Validation of a new cardiac image fusion software for
three-dimensional integration of myocardial perfusion spect and stand-alone 64-slice ct
angiography. European journal of nuclear medicine and molecular imaging, 34(7):1097–1106,
2007.

[82] O. Gaemperli, T. Schepis, I. Valenta, L. Husmann, H. Scheffel, V. Duerst, F.R. Eberli, T.F.
Luscher, H. Alkadhi, and P.A. Kaufmann. Cardiac image fusion from stand-alone spect and
ct: clinical experience. Journal of Nuclear Medicine, 48(5):696–703, 2007.

[83] O. Gaemperli, L. Husmann, T. Schepis, P. Koepfli, I. Valenta, W. Jenni, H. Alkadhi, T.F.
Lüscher, and P.A. Kaufmann. Coronary ct angiography and myocardial perfusion imaging
to detect flow-limiting stenoses: a potential gatekeeper for coronary revascularization?
European heart journal, 30(23):2921–2929, 2009.

[84] C. M Gallippi, C. M. Kramer, Y. Hu, D. A. Vido, N. Reichek, and W. J. Rogers. Fully automated
registration and warping of contrast-enhanced first-pass perfusion images. Journal of
Cardiovascular Magnetic Resonance, 4(4):459–469, 2002.

[85] Caterina M Gallippi and Gregg E Trahey. Automatic Image Registration for MR and
Ultrasound Cardiac Images. Ultrasound, pages 148–154, 2001.

[86] J. Gao, N. Ablitt, A. Elkington, and G. Z. Yang. In Proceedings of the International Conference
on Medical Image Computing and Computer-Assisted Intervention (MICCAI), pages 612–619,
2002.

132



[87] S. Geman and D. Geman. Stochastic relaxation, Gibbs distributions and the Bayesian
restoration of images. Journal of Applied Statistics, 20(5):25–62, 1993.

[88] B. Gerber, S. Raman, K. Nayak, F. Epstein, P. Ferreira, L. Axel, and D. Kraitchman. Myocardial
first-pass perfusion cardiovascular magnetic resonance : history, theory, and current state of
the art. Journal of Cardiovascular Magnetic Resonance, 10(1):18, 2008.

[89] R.T. Go, T.H. Marwick, W.J. MacIntyre, G.B. Saha, D.R. Neumann, D.A. Underwood, and
C.C. Simpfendorfer. A prospective comparison of rubidium-82 PET and thallium-201 SPECT
myocardial perfusion imaging utilizing a single dipyridamole stress in the diagnosis of
coronary artery disease. Journal of Nuclear Medicine, 31(12):1899, 1990.

[90] J.C. Gower. Generalized procrustes analysis. Psychometrika, 40(1):33–51, 1975.

[91] M. Guizar-Sicairos, S.T. Thurman, and J.R. Fienup. Efficient sub-
pixel image registration algorithms. Optics letters, 33(2):156–158,
2008. URL http://www.mathworks.com/matlabcentral/fileexchange/

18401-efficient-subpixel-image-registration-by-cross-correlation.

[92] S.N. Gupta, M. Solaiyappan, G.M. Beache, A.E. Arai, and T.K.F. Foo. Fast method for
correcting image misregistration due to organ motion in time-series MRI data. Magnetic
resonance in medicine, 49(3):506–514, 2003.

[93] V. Gupta, E.A. Hendriks, J. Milles, R.J. Van Der Geest, M. Jerosch-Herold, J.H.C. Reiber,
and B.P.F. Lelieveldt. Fully automatic registration and segmentation of first-pass myocardial
perfusion MR image sequences. Academic radiology, 17(11):1375–1385, 2010.

[94] V. Gupta, H.A. Kiri̧sli, E.A. Hendriks, R.J. van der Geest, M. van de Giessen, W. Niessen,
J.H.C. Reiber, and B.P.F. Lelieveldt. Cardiac MR perfusion image processing techniques: A
survey. Medical Image Analysis, 16(4):767–785, 2012.

[95] V. Gupta, M. Van de Giessen, H.A. Kiri̧sli, S. W. Kirschbaum, W. J. Niessen, and B.P.F.
Lelieveldt. Robust motion correction in the frequency domain of cardiac MR stress perfusion
sequences. pages 667–674, 2012.

[96] R. Hachamovitch, D.S. Berman, L.J. Shaw, H. Kiat, I. Cohen, J.A. Cabico, J. Friedman, and
G.A. Diamond. Incremental prognostic value of myocardial perfusion single photon emission
computed tomography for the prediction of cardiac death: differential stratification for risk
of cardiac death and myocardial infarction. Circulation, 97(6):535–543, 1998.

[97] G.K. Hansson. Inflammation, atherosclerosis, and coronary artery disease. New England
Journal of Medicine, 352(16):1685–1695, 2005.

[98] E. Heiberg, J. Sjögren, M. Ugander, M. Carlsson, H. Engblom, and H. Arheden. Design
and validation of segment-freely available software for cardiovascular image analysis. BMC
medical imaging, 10(1):1, 2010.

[99] A. Hennemuth, T. Boskamp, D. Fritz, C. Kühnel, S. Bock, D. Rinck, M. Scheuering, and H.O.
Peitgen. One-click coronary tree segmentation in CT angiographic images. In Proceedings of
International Congress Series, volume 1281, pages 317–321, 2005.

[100] A. Hennemuth, S. Behrens, C. Kuehnel, S. Oeltze, O. Konrad, and H.O. Peitgen. Novel
methods for parameter-based analysis of myocardial tissue in MR images. In Proceedings of
SPIE, volume 6511, page 54, 2007.

133



[101] A. Hennemuth, A. Seeger, O. Friman, S. Miller, B. Klumpp, S. Oeltze, and H.O. Peitgen. A
comprehensive approach to the analysis of contrast enhanced cardiac MR images. IEEE
Transactions on Medical Imaging, 27(11):1592–1610, 2008.

[102] A. Hennemuth, A. Seeger, O. Friman, S. Miller, and HO Peitgen. Automatic detection and
quantification of non-viable myocardium in late enhancement images. In Proceedings of
International Society for Magnetic Resonance in Medicine, 2008.

[103] B. Hesse, K. Tägil, A. Cuocolo, C. Anagnostopoulos, M. Bardies, J. Bax, F. Bengel,
E. Busemann Sokole, G. Davies, M. Dondi, et al. EANM/ESC procedural guidelines for
myocardial perfusion imaging in nuclear cardiology. European Journal of Nuclear Medicine
and Molecular Imaging, 32(7):855–897, 2005.

[104] K.H. Hiller, M. Bock, CM Wacker, LR Schad, C. Waller, A. Haase, G. Van Kaick, G. Ertl, and
WR Bauer. MR-perfusion measurements: Basic methodology and current status. Magnetic
Resonance Materials in Physics, Biology and Medicine, 6(2):98–99, 1998.

[105] AE Holland, JW Goldfarb, and RR Edelman. Diaphragmatic and cardiac motion during
suspended breathing: preliminary experience and implications for breath-hold MR imaging.
Radiology, 209(2):483, 1998.

[106] A. Hyvärinen and E. Oja. Independent component analysis: algorithms and applications.
Neural Networks, 13(4-5):411–430, 2000.

[107] K Iwata and K Ogasawara. Comparison of the cost-effectiveness of stress myocardial perfusion
mri and spect in patients with suspected coronary artery disease. Radiological Physics and
Technology, pages 1–7, 2012.

[108] E. Jackson, N. Bellenger, M. Seddon, S. Harden, and C. Peebles. Ischaemic and non-ischaemic
cardiomyopathies–cardiac MRI appearances with delayed enhancement. Clinical Radiology,
62(5):395–403, 2007.

[109] M.F. Janier, A.N. Mazzadi, M. Lionnet, F. Frouin, X. Andre-Fouet, L. Cinotti, D. Revel, and
P. Croisille. Factor analysis of medical image sequences improves evaluation of first-pass mr
imaging acquisitions for myocardial perfusion. Academic Radiology, 9(1):26–39, 2002.

[110] M. Jerosch-Herold. Quantification of myocardial perfusion by cardiovascular magnetic
resonance. Journal of Cardiovascular Magnetic Resonance, 12(1):1–16, 2010.

[111] M. Jerosch-Herold, C. Swingen, and R.T. Seethamraju. Myocardial blood flow quantification
with MRI by model-independent deconvolution. Medical Physics, 29:886, 2002.

[112] M. Jerosch-Herold, R.T. Seethamraju, C.M. Swingen, N.M. Wilke, and A.E. Stillman. Analysis
of myocardial perfusion MRI. Journal of Magnetic Resonance Imaging, 19(6):758–770, 2004.

[113] R Jogiya, A Schuster, A Zaman, Y Samaroo, E Nagel, S Kozerke, and S Plein. Feasibility of
three-dimensional (3d) balanced steady-state-free-precession (bssfp) myocardial perfusion
mri at 3 tesla using local rf shimming with dual-source rf transmission. Journal of
Cardiovascular Magnetic Resonance, 15(Suppl 1):P23, 2013.

[114] T. A. Kaandorp, H. .J.. Lamb, J. .J. Bax, E. E. van der Wall, and A. de Roos. Magnetic
resonance imaging of coronary arteries, the ischemic cascade, and myocardial infarction.
American Heart Journal, 149(2):200–208, 2005.

134



[115] P.A. Kaufmann. Cardiac hybrid imaging: state-of-the-art. Annals of nuclear medicine, 23(4):
325–331, 2009.

[116] Kazunori Kawakami, Kenya Murase, Masayuki Kumashiro, Atsushi Kawakami, Nobuyoshi
Tanki, Youichi Yamazaki, Takashi Tabuchi, Masako Nagayama, and Yuji Watanabe. Automatic
motion correction for quantification of myocardial perfusion with dynamic magnetic
resonance imaging. Magnetic Resonance in Medical Sciences, 3(3):105–117, 2004.

[117] J.T. Keijer, A.C. van Rossum, M.J. van Eenige, A.J.P. Karreman, M. Hofman, J. Valk, and C.A.
Visser. Semiquantitation of regional myocardial blood flow in normal human subjects by
first-pass magnetic resonance imaging. American Heart Journal, 130(4):893–901, 1995.

[118] P. Kellman and A.E. Arai. Imaging sequences for first pass perfusion - A review. Journal of
Cardiovascular Magnetic Resonance, 9(3):525–537, 2007.

[119] H. A. Kiri̧sli, V. Gupta, S. Kirschbaum, L. Neefjes, R. J. van Geuns, N. R. A. Mollet, B. P. F.
Lelieveldt, J. H. C. Reiber, T. van Walsum, and W.J. Niessen. Integrated visualization and
analysis of coronary arteries and myocardial perfusion. International Journal of Computer
Assisted Radiology and Surgery (CARS), 5(1):S323, 2010.

[120] H.A. Kiri̧sli, M. Schaap, S. Klein, S.L. Papadopoulou, M. Bonardi, C.H. Chen, A.C. Weustink,
N.R.A. Mollet, E. P. A. Vonken, R.J. van der Geest, T. van Walsum, and W.J. Niessen.
Evaluation of a multi-atlas based method for segmentation of cardiac CTA data: a large-scale,
multi-center and multi-vendor study. Medical Physics, 37(12):6279–6292, 2010.

[121] H.A. Kiri̧sli, V. Gupta, S.W. Kirschbaum, L. Neefjes, R.J. van Geuns, N. Mollet, B.P.F. Lelieveldt,
J.H.C. Reiber, T. van Walsum, and W.J. Niessen. A patient-specific visualization tool for
comprehensive analysis of coronary CTA and perfusion MRI data. In Proc. of SPIE Medical
Imaging, 2011.

[122] H.A. Kiri̧sli, V. Gupta, SW Kirschbaum, A. Rossi, CT Metz, M. Schaap, RJ van Geuns, N. Mollet,
B.P.F. Lelieveldt, J.H.C. Reiber, et al. Comprehensive visualization of multimodal cardiac
imaging data for assessment of coronary artery disease: first clinical results of the SMARTVis
tool. International journal of computer assisted radiology and surgery, 7(4):557–571, 2012.

[123] S.W. Kirschbaum and R.J. van Geuns. Cardiac magnetic resonance imaging to detect and
evaluate ischemic heart disease. Hell J Cardiol, 50:119–126, 2009.

[124] S.W. Kirschbaum, T. Baks, M. van den Ent, G. Sianos, G.P. Krestin, P.W. Serruys, P.J. de Feyter,
and R.J.M. van Geuns. Evaluation of left ventricular function three years after percutaneous
recanalization of chronic total coronary occlusions. The American journal of cardiology, 101
(2):179–185, 2008.

[125] S.W. Kirschbaum, T. Springeling, A. Rossi, E. Duckers, J.L. Gutirrez-Chico, E. Regar, P.J.
de Feyter, and R.J. van Geuns. Comparison of adenosine magnetic resonance perfusion
imaging with invasive coronary flow reserve and fractional flow reserve in patients with
suspected coronary artery disease. Int J Cardiol, 147:184–186, 2011.

[126] D.E. Kivelitz, K.G. Bis, N.M. Wilke, M. Jerosch-Herold, J.E. Juni, and B.K. Hamm. Quantitative
MR first pass perfusion imaging demonstrates coronary artery patency post interventions.
Radiology, 205:254, 1997.

[127] M.A. Klein, B.D. Collier, R.S. Hellman, and V.S. Bamrah. Detection of chronic coronary artery
disease: value of pharmacologically stressed, dynamically enhanced turbo-fast low-angle
shot MR images. American Journal of Roentgenology, 161(2):257, 1993.

135



[128] F.J. Klocke and D. Li. Testing coronary flow reserve without a provocative stress: A" bold"
approach. Journal of the American College of Cardiology, 41(5):841, 2003.

[129] H. Knutsson and M. Andersson. Morphons: Segmentation using elastic canvas and paint on
priors. In Proceedings of International Conference on Image Processing, volume 2, 2005.

[130] M. Kocher, JL Daire, P. Thevenaz, T. Schindler, PF Keller, D. Didier, and JP Vallee. Myocardial
perfusion assessment by use of system identification method in a one-compartment model.
In Proceedings of 29th Annual International Conference of the IEEE- Engineering in Medicine
and Biology Society, pages 4492–4495, 2007.

[131] H. Köstler, C. Ritter, M. Reiss-Zimmermann, M. Beer, D. Hahn, and J. Sandstede. Correction
for partial volume errors in MR heart perfusion imaging. Magnetic Resonance in Medicine, 51
(4):848–852, 2004.

[132] C. Kühnel, A. Hennemuth, S. Oeltze, T. Boskamp, and H.O. Peitgen. Enhanced cardio vascular
image analysis by combined representation of results from dynamic MRI and anatomic CTA.
In Proc. of SPIE Medical Imaging, volume 6918, 2008.

[133] C. Kühnel, A. Hennemuth, H.O. Peitgen, and A.H. Mahnken. New analysis tools for the
comprehensive assessment of the coronary arteries and myocardial viability in CT data sets.
In Proc. of Computers in Cardiology, volume 35, pages 733–736, 2008.

[134] Henrik BW Larsson, Thomas Fritz-Hansen, Egill Rostrup, Lars Søndergaard, Poul Ring, and
Ole Henriksen. Myocardial perfusion modeling using mri. Magnetic resonance in medicine,
35(5):716–726, 2005.

[135] D. C. Lee and N. P. Johnson. Quantification of absolute myocardial blood flow by magnetic
resonance perfusion imaging. JACC: Cardiovascular Imaging, 2(6):761, 2009.

[136] T.W. Lee. Independent component analysis: theory and applications. 1998.

[137] G.N. Levine, E.R. Bates, J.C. Blankenship, S.R. Bailey, J.A. Bittl, B. Cercek, C.E. Chambers,
S.G. Ellis, R.A. Guyton, S.M. Hollenberg, et al. 2011 accf/aha/scai guideline for percutaneous
coronary intervention: a report of the american college of cardiology foundation/american
heart association task force on practice guidelines and the society for cardiovascular
angiography and interventions. Journal of the American College of Cardiology, 58(24):
e44–e122, 2011.

[138] C. Li and Y. Sun. Nonrigid registration of myocardial perfusion MRI using pseudo ground
truth. In Proceedings of the International Conference on Medical Image Computing and
Computer-Assisted Intervention (MICCAI), volume 12, pages 165–72, 2009.

[139] S. Li. Markov random field models in computer vision. In European Conference on Computer
Vision, pages 361–370, 1994.

[140] P. Libby. Inflammation in atherosclerosis. Nature, 420(6917):868–874, 2002.

[141] L. Lorenzo, R. S. MacLeod, R. T. Whitaker, G. Adluru, and E. V. R. DiBella. Level sets and
shape models for segmentation of cardiac perfusion MRI. In Proceedings of SPIE, volume
6144, pages 1320–1331, 2006.

[142] T. Mäkelä, P. Clarysse, O. Sipilä, N . Pauna, Q. C. Pham, and I. E Katila, T .and Magnin. A
review of cardiac image registration methods. IEEE Transactions on Medical Imaging, 21(9):
1011–21, 2002.

136



[143] W.J. Manning and D.J. Pennell. Cardiovascular magnetic resonance, volume 18. 2002.

[144] W.J. Manning, D.J. Atkinson, W. Grossman, S. Paulin, and R.R. Edelman. First-pass nuclear
magnetic resonance imaging studies using gadolinium-DTPA in patients with coronary artery
disease. Journal of the American College of Cardiology, 18(4):959–965, 1991.

[145] M.L. Marcus, R.F. Wilson, and C.W. White. Methods of measurement of myocardial blood
flow in patients: a critical review. Circulation, 76(2):245–53, 1987.

[146] A.L. Martel, A.R. Moody, S.J. Allder, G.S. Delay, and P.S. Morgan. Extracting parametric
images from dynamic contrast-enhanced MRI studies of the brain using factor analysis.
Medical Image Analysis, 5(1):29, 2001.

[147] K. McLeish, D.L.G. Hill, D. Atkinson, J.M. Blackall, and R. Razavi. A study of the motion and
deformation of the heart due to respiration. IEEE Transactions on Medical Imaging, 21(9):
1142–1150, 2002.

[148] MEDIS. QMass MR. 2005.

[149] M. Mellor and M. Brady. Non-rigid multimodal image registration using local phase. In
Proceedings of the International Conference on Medical Image Computing and Computer-Assisted
Intervention (MICCAI), pages 789–796, 2004.

[150] M. Mellor and M. Brady. Phase mutual information as a similarity measure for registration.
Medical Image Analysis, 9(4):330–343, 2005.

[151] C.T. Metz, M. Schaap, A.C. Weustink, N.R.A. Mollet, T. van Walsum, and W.J. Niessen.
Coronary centerline extraction from CT coronary angiography images using a minimum cost
path approach. Medical Physics, 36(12):5568–5579, 2009.

[152] MICCAI Challenges. Grand challenges in Medical Image Analysis. 2007-2010.

[153] D.D. Miller, G. Holmvang, J.B. Gill, D. Dragotakes, H.L. Kantor, R.D. Okada, and T.J.
Brady. MRI detection of myocardial perfusion changes by gadolinium-DTPA infusion during
dipyridamole hyperemia. Magnetic Resonance in Medicine, 10(2):246–255, 1989.

[154] J. Milles, R. J. van der Geest, M. Jerosch-Herold, J. H. C. Reiber, and B. P. F. Lelieveldt. Fully
automated motion correction in first-pass myocardial perfusion MR image sequences. IEEE
Transactions on Medical Imaging, 27(11):1611–21, 2008.

[155] M Minoves, A Garcia, J Pavia, and R Herranz. Evaluation of myocardial perfusion defects by
means of ”bull’s eye” images. Clinical Cardiology, 22:16–22.

[156] S.C. Mitchell, B.P.F. Lelieveldt, R.J. van der Geest, H.G. Bosch, JHC Reiver, and M. Sonka.
Multistage hybrid active appearance model matching: segmentation of left and right
ventricles in cardiac MR images. IEEE Transactions on medical imaging, 20(5):415–423,
2001.

[157] S.C. Mitchell, J.G. Bosch, B.P.F. Lelieveldt, R.J. van der Geest, J.H.C. Reiber, and M. Sonka.
3-D active appearance models: segmentation of cardiac MR and ultrasound images. IEEE
Transactions on Medical Imaging, 21(9):1167–1178, 2002.

[158] G. Mowatt, E. Cummins, N. Waugh, S. Walker, J.A. Cook, X. Jia, G.S. Hillis, and C.M. Fraser.
Systematic review of the clinical effectiveness and cost-effectiveness of 64-slice or higher
computed tomography angiography as an alternative to invasive coronary angiography in
the investigation of coronary artery disease. Health Technology Assessment, 12:17, 2008.

137



[159] O.M. Mühling, Y. Wang, P. Panse, M. Jerosch-Herold, M.M. Cayton, L.S. Wann, M.M.
Mirhoseini, and N.M. Wilke. Transmyocardial laser revascularization preserves regional
myocardial perfusion: an MRI first pass perfusion study. Cardiovascular Research, 57(1):63,
2003.

[160] W. Müller, T. Nocke, and H. Schumann. Enhancing the visualization process with principal
component analysis to support the exploration of trends. In Proceedings of the 2006 Asia-
Pacific Symposium on Information Visualisation-Volume 60, pages 121–130, 2006.

[161] E. Nagel, R. Underwood, D. Pennell, UP Sechtem, S. Neubauers, S. Wickline, OM Hess,
M. Schwaiger, and E. Fleck. New developments in non-invasive cardiac imaging: critical
assessment of the clinical role of cardiac magnetic resonance imaging. European Heart
Journal, 19(9):1286–1293, 1998.

[162] E. Nagel, C. Klein, I. Paetsch, S. Hettwer, B. Schnackenburg, K. Wegscheider, and E. Fleck.
Magnetic resonance perfusion measurements for the noninvasive detection of coronary artery
disease. Circulation, 108(4):432–7, 2003.

[163] T. Nakaura, D. Utsunomiya, S. Shiraishi, S. Tomiguchi, T. Honda, H. Ogawa, K. Awai, and
Y. Yamashita. Three-dimensional cardiac image fusion using new ct angiography and spect
methods. American Journal of Roentgenology, 185(6):1554–1557, 2005.

[164] O. Nestares and D.J. Heeger. Robust multiresolution alignment of MRI brain volumes.
Magnetic Resonance in Medicine, 43(5):705–715, 2000.

[165] R.W. Nesto and G.J. Kowalchuk. The ischemic cascade: temporal sequence of hemodynamic,
electrocardiographic and symptomatic expressions of ischemia. The American Journal of
Cardiology, 59(7):C23–C30, 1987.

[166] T Netsch and A Van Muiswinkel. Automated registration and outlier identification for the
improvement of cardiac MR perfusion quantification. In 19th annual meeting of the ESMRMB,
Cannes, France, page 105, 2002.

[167] S. Oeltze and B. Preim. Visualization of vasculature with convolution surfaces: method,
validation and evaluation. IEEE Transactions on Medical Imaging, 24(4):540–548, 2005.

[168] S Oeltze, F Grothues, A Hennemuth, A Kuß, and B Preim. Integrated visualization of
morphologic and perfusion data for the analysis of coronary artery disease. In Proceedings of
Eurographics/IEEE-VGTC Symposium on Visualization, pages 131–138, 2006.

[169] S. Oeltze, H. Doleisch, H. Hauser, P. Muigg, and B. Preim. Interactive visual analysis of
perfusion data. IEEE Transactions on Visualization and Computer Graphics, 13(6):1392–1399,
2007.

[170] S. Oeltze, A. Hennemuth, S. Glaßer, C. Kühnel, and B. Preim. Glyph-based visualization of
myocardial perfusion data and enhancement with contractility and viability information. In
Proceedings of Eurographics Workshop on Visual Computing for Biomedicine (2008), 2008.

[171] H. Ólafsdóttir, M. B. Stegmann, B.K. Ersbøll, and H. B. W. Larsson. A comparison of FFD-
based nonrigid registration and AAMs applied to myocardial perfusion MRI. In Proceedings
of SPIE, volume 6144, pages 388–396, 2006.

[172] S. Osher and J.A. Sethian. Fronts propagating with curvature-dependent speed: algorithms
based on hamilton-jacobi formulations. Journal of Computational Physics, 79(1):12–49,
1988.

138



[173] M. Oudkerk, A.E. Stillman, S.S. Halliburton, W.A. Kalender, S. Möhlenkamp, C.H. Mc-
Collough, R. Vliegenthart, L.J. Shaw, W. Stanford, A.J. Taylor, et al. Coronary artery
calcium screening: current status and recommendations from the european society of cardiac
radiology and north american society for cardiovascular imaging. The International Journal
of Cardiovascular Imaging (formerly Cardiac Imaging), 24(6):645–671, 2008.

[174] N. Paragios. A level set approach for shape-driven segmentation and tracking of the left
ventricle. IEEE Transactions on Medical Imaging, 22(6):773–776, 2003.

[175] H. Penzkoffer, BJ Wintersperger, A. Knez, J. Weber, and M. Reiser. Assessment of myocardial
perfusion using multisection first-pass MRI and color-coded parameter maps: A comparison
to 99mTC Sesta MIBI SPECT and systolic myocardial wall. Magnetic Resonance Imaging, 17
(2):161–170, 1999.

[176] O. Pereztol-Valdés, J. Candell-Riera, C. Santana-Boado, J. Angel, S. Aguadé-Bruix, J. Castell-
Conesa, E.V. Garcia, and J. Soler-Soler. Correspondence between left ventricular 17
myocardial segments and coronary arteries. Eur Heart J, 26(24):637–2643, 2005.

[177] O. Pereztol-Valdés, J. Candell-Riera, C. Santana-Boado, J. Angel, S. Aguadé-Bruix, J. Castell-
Conesa, E.V. Garcia, and J. Soler-Soler. Correspondence between left ventricular 17
myocardial segments and coronary arteries. European heart journal, 26(24):2637–2643,
2005.

[178] NH Pijls, GJ Uijen, A. Hoevelaken, T. Arts, WR Aengevaeren, HS Bos, JH Fast,
KL Van Leeuwen, and T. Van der Werf. Mean transit time for the assessment of myocardial
perfusion by videodensitometry. Circulation, 81(4):1331–1340, 1990.

[179] S. Plein, J. Greenwood, and J.P. Ridgway. Cardiovascular MR Manual. 2010.

[180] C. Pluempitiwiriyawej and S. Sotthivirat. Active contours with automatic initialization for
myocardial perfusion analysis. In 27th Annual International Conference of the Engineering in
Medicine and Biology Society, pages 3332–3335, 2005.

[181] C. Pluempitiwiriyawej, J.M.F. Moura, Y.J.L. Wu, and C. Ho. STACS: New active contour
scheme for cardiac MR image segmentation. IEEE Transactions on Medical Imaging, 24(5):
593–603, 2005.

[182] B. Preim, S. Oeltze, M. Mlejnek, E. Gröller, A. Hennemuth, and S. Behrens. Survey of the
visual exploration and analysis of perfusion data. IEEE Transactions on Visualization and
Computer Graphics, 15(2):205–220, 2009.

[183] K.P. Pruessmann, M. Weiger, M.B. Scheidegger, and P. Boesiger. SENSE: Sensitivity encoding
for fast MRI. Magnetic Resonance in Medicine, 42(5):952–962, 1999.

[184] G.L. Raff, A. Abidov, S. Achenbach, D.S. Berman, L.M. Boxt, M.J. Budoff, V. Cheng,
T. DeFrance, J.C. Hellinger, R.P. Karlsberg, et al. Scct guidelines for the interpretation
and reporting of coronary computed tomographic angiography. Journal of cardiovascular
computed tomography, 3(2):122–136, 2009.

[185] A. Ranhosky and J. Kempthorne-Rawson. The safety of intravenous dipyridamole thallium
myocardial perfusion imaging. Intravenous dipyridamole thallium imaging study group.
Circulation, 81(4):1205–1209, 1990.

139



[186] JH Reiber, P.W. Serruys, C.J. Kooijman, W. Wijns, C.J. Slager, JJ Gerbrands, JC Schuurbiers,
A. Den Boer, and PG Hugenholtz. Assessment of short-, medium-, and long-term variations
in arterial dimensions from computer-assisted quantitation of coronary cineangiograms.
Circulation, 71(2):280–288, 1985.

[187] V.L. Roger, A.S. Go, D.M. Lloyd-Jones, E.J. Benjamin, J.D. Berry, W.B. Borden, D.M. Bravata,
S. Dai, E.S. Ford, C.S. Fox, et al. Heart disease and stroke statisticsâĂŤ2012 update a report
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