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PEER-REVIEWED JOURNAL PAPERS

YEAR — 2012

1. Hussain M, Nassr A, Natarajan RN, An HS, Andersson GB. Corpectomy versus

discectomy for the treatment of multilevel cervical spine pathola finite element
analysis.The Spine Journal. 12(5):401-408, 2012.
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. Hussain M, Natarajan RN, Chaudhary G, An HS, Andersson GB. Posterior facet load
changes in adjacent segments due to moderate and severe degeneration in C5-C6 disc
a poroelastic C3-T1 finite element model studgurnal of Spinal Disorders &
Techniques. 25(4):218-225, 2012.

. Hussain M, Natarajan RN, An HS, Andersson GB. Progressive disc degeneration a
C5-C6 segment affects the mechanics between disc heights aadgodatets above

and below the degenerated segment:. a flexion-extension investigatiog a
poroelastic C3-T1 finite element mod®edical Engineering & Physics. 34(5):552-

558, 2012.

YEAR — 2011

. Hussain M, Nassr A, Natarajan RN, An HS, Andersson GB. Biomechanicattsff
of anterior, posterior, and anterior-posterior fixation techniques ost#dity of a
multi-level cervical corpectomy construct: a finite elentoidel analysisThe Spine
Journal. 11(4):324-330, 2011.

. Hussain M, Natarajan RN, Chaudhary G, An HS, Andersson GB. Relative
contributions of strain-dependent permeability and fixed charged yeosit
proteoglycans in predicting cervical disc biomechanics: a porael@stC6 finite
element model studyedical Engineering & Physics. 33(4):438-445, 2011.

. Hussain M, Natarajan RN, Chaudhary G, An HS, Andersson GB. Simulation of
inhomogeneous rather than homogeneous poroelastic tissue materiaigsopénin

disc annulus and nucleus better predicts cervical spine response: a c3-tleinéstel
model analysis under compression and moment loadBgee. 36(4):E245-255,
2011.

YEAR — 2010

. Hussain M, Natarajan RN, An HS, Andersson GB. Patterns of height changes in
anterior and posterior cervical disc regions affects the coldading at posterior
facets during moderate and severe disc degeneration: a poacoelsi6 finite
element model studypine. 35(18):E873-E881, 2010.

. Hussain M, Natarajan RN, An HS, Andersson GB. Reduction in segmental flexibility
because of disc degeneration is accompanied by higher chanfge®t loads than
changes in disc pressure: a poroelastic C5-C6 finite elememstiget@n. The Spine
Journal. 10(12):1069-1077, 2010.

. Hussain M, Gay RE, An KN. Reduction in disk and fiber stresses by axiabditon
is higher in cervical disk with fibers oriented toward the vertiaher than
horizontal plane: a finite element model analysleurnal of Manipulative &
Physiological Therapeutics. 33(4):252-260, 2010.
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10.Hussain M, Natarajan RN, An HS, Andersson GB. Motion changes in adjacent

segments due to moderate and severe degeneration in C5-Cé doelastic C3-
T1 finite element model stud$pine. 35(9):939-947, 2010.

YEAR — 2009

11.Hussain M, Natarajan RN, Braaksma BR, Fayyazi AH, Andersson GB, An HS.

Screw angulation affects bone-screw stresses and bone gchtHagng in anterior
cervical corpectomy fusion with a rigid screw-plate constrai¢inite element model
study.The Spine Journal. 9(12):1016-1023, 2009.

CONFERENCE AND SYMPOSIUM PRESENTATIONS

YEAR — 2012

. Hussain M, DeGeer C, Storm KAge-related degenerative morphological changes in
lumbar discs: a CT scan study in mid-sagittal plane. Fall Anhleé¢ting of
Biomedical Engineering Society, October 24-27, 2012, Atlanta, Georgia.

. Hussain M. Application of manual traction forces on the cervical discs with
degenerative annular fibers: a finite element model investigat®ammer
Bioengineering Conference, American Society of Mechanicalrieegs, June 20-23,
2012, Fajardo, Puerto Rico.

. Hussain M. Biomechanics of the degenerated discs with incomplete and slack
annular fibers under traction loads. Proceedings of the AssocidtiGhimpractic
Colleges Educational Conference XIX/Research Agenda Confeb¢vitle March
15-17, 2012, Las Vegas, Nevada. (Award Nomination Paper).

YEAR — 2011

. Hussain M. Compressive and tensile stiffness of a cervical motion segmiémt w
incomplete fibers in annulus. Fall Annual Meeting of Biomedical Bjing
Society, October 12-15, 2011, Hartford, Connecticut.

. Hussain M. Biomechanical effects of incompleteness and slackness in afibelsr
are higher in the tissues of nucleus than that of annulus: a Bfeiment model
investigation. 34th Annual Meeting of the American Society of Bidraeics,
August 10-13, 2011, Long Beach, California.

. Hussain M. Incomplete fibers affect disc biomechanics higher than the filviths
laxity: a finite element model analysis. Summer Bioenginge Conference,
American Society of Mechanical Engineers, June 22-25, 2011, Farmington,
Pennsylvania.
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7. Hussain M. A biomechanical finite element study of the disc tissues with
incompleteness and laxity in annular fibers. Proceedings of ssochation of
Chiropractic Colleges Educational Conference XVIlI/Research Ageédaoinference
XVI, March 17-19, 2011, Las Vegas, Nevada. (Award Nomination Paper).

YEAR — 2010

8. Hussain M, Gay RE, An KN. Inner trabaecular bone is more affected than outer
cortical bone due to incomplete annular fibers. Fall Annual Meetirgiahedical
Engineering Society, October 6-9, 2010, Austin, Texas.

9. Hussain M, Gay RE, An KN. Cervical endplates are affected by incompéeigth of
collagen fibers: a finite element analysis. Fall Annual Megetof Biomedical
Engineering Society, October 6-9, 2010, Austin, Texas.

10.Hussain M, Gay RE, An KN. Incomplete fibers in inner annulus affects tissue
stresses higher than in outer or middle annulus. Fall Annual MesatiBgpmedical
Engineering Society, October 6-9, 2010, Austin, Texas.

11.Hussain M, Gay RE, An KN. Disc with incomplete fibers bulges more thardike
with complete fibers: a finite element study. Fall Annual Meptof Biomedical
Engineering Society, October 6-9, 2010, Austin, Texas.

12.Hussain M, Gay RE, An KN. Load bearing capability of annular fibers fscéd by
their incomplete length: a finite element model analysis. 34th Arivlaating of the
American Society of Biomechanics, August 18-21, 2010, Providence, Rhode Island.

13.Hussain M, Gay RE, An KN. Disc biomechanical response due to incomplete length
of collagen fibers in various regions of annulus fibrosus: a fitement
investigation. Summer Bioengineering Conference, American Saxfidflechanical
Engineers, June 16-19, 2010, Naples, Florida.

14.Hussain M. A finite element analysis of the intervertebral disc with ptate and
incomplete length of collagen fibers: application of distractione®ron compressed
discs. Proceedings of the Association of Chiropractic Colleges aEdnoal
Conference XVII/Research Agenda Conference XV, March 18-20, 2010/dgess,
Nevada. (Award Nomination Paper).

YEAR — 2009
15.Hussain M, Gay RE, An KN, Triano JJ. Disc bulging decreases with degeoeia

tissue matrix and increases with laxity in annular fibers. Ratiual Meeting of
Biomedical Engineering Society, October 7-10, 2009, Pittsburgh, Pennsylvania.
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16.Hussain M, Gay RE, An KN, Triano JJ. Increase in outer annulus and decrrease i
annulus-nucleus bulgings during cervical disc degeneration. Fall Annweingef
Biomedical Engineering Society, October 7-10, 2009, Pittsburgh, Pennsylvania.

17.Hussain M, Gay RE, An KN, Triano JJ. Annular fibers in disc matrix altexdhend
soft tissues in compression: a finite element analysis. FatluAl Meeting of
Biomedical Engineering Society, October 7-10, 2009, Pittsburgh, Pennsylvania.

18.Hussain M, Gay RE, An KN, Triano JJ, Tepe R. Relative contributions to disc
degeneration progression is higher by degenerative tissue graing than annular
fibers laxity: a finite element analysis in compression. 33rd Ankleeting of the
American Society of Biomechanics, August 26-29, 2009, Pennsylvania State
University, Pennsylvania.

19.Hussain M, Gay RE, An KN, Tepe R. Biomechanical effects of chiropractseta
distraction therapy on the behavior of healthy and degenerateidal discs: a finite
element model analysis. Summer Bioengineering Conference, danefociety of
Mechanical Engineers, June 17-21, 2009, Lake Tahoe, California.

20.Hussain M, Tepe R. Biomechanical role of annular fiber orientation angle under
compression and traction loadings. Proceedings of the AssociatiGhikdfpractic
Colleges Educational Conference XVI/Research Agenda Conferdicd/idrch 12-
14, 2009, Las Vegas, Nevada. (Award Winning Paper).

21.Hussain M, Natarajan RN, An HS, Andersson GBJ. Progressive disc degeneaati
any intermediate segment affects disc and posterior facethamics of inferior
segment more than superior segment — a finite element model StkittlyAnnual
Meeting of Orthopaedic Research Society, February 22-25, 2009, Las Vega$a Neva

22.Hussain M, Natarajan RN, An HS, Andersson GBJ. Segmental mechanics betwee
anterior disc, posterior disc, and posterior facets at moderateseaete stages of
cervical disc degeneration — a finite element model study. 55thahmieeting of
Orthopaedic Research Society, February 22-25, 2009, Las Vegas, Nevada.

YEAR — 2008

23.Hussain M, Tepe R. Tissue damage to an injured disc and position of nucleus
pulposus — a finite element investigation. Fall Annual Meeting of Biicaé
Engineering Society, October 2-4, 2008, St. Louis, Missouri.

24.Hussain M, Tepe R. Stages of disc degeneration and biomechanics of vertebra,
endplate and disc — a finite element study. Fall Annual Meaiin@iomedical
Engineering Society, October 2-4, 2008, St. Louis, Missouri.

25.Hussain M, Tepe R. Disc height reduction is a better predictor of cerdcsa
degeneration progression than reduction in the area of nucleus pulposiisite a
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element analysis. 4th North American Congress on BiomechanicssAbi¢), 2008,
Ann Arbor, Michigan.

26.Hussain M, Tepe R. Effect of traction load on the biomechanical behavior of
cervical, thoracic, and lumbar spinal segments — a finite eleamatysis. Summer
Bioengineering Conference, American Society of Mechanicalrieegs, June 25-29,
2008, Marco Island, Florida.

27.Hussain M, Tepe R. Peripheral, circumferential, and radial components skefre
and strains within different regions of annulus and nucleus — a dentieavertebral
disc under pure compression. Proceedings of the Association of Chiropractic Colleges
Educational Conference XV/Research Agenda Conference XllI,iviE3el5, 2008,
Washington DC.

28.Hussain M, Tepe R. High stresses in the anterior-lateral region of asrdule to
strains in the nucleus — a cervical intervertebral disc under pomgression.
Proceedings of the Association of Chiropractic Colleges EducatiGoaference
XV/Research Agenda Conference XIllI, March 13-15, 2008, Washington DC.

YEAR — 2007

29.Bresnahan LE,Hussain M, Natarajan RN, Andersson GBJ, Fessler RG.
Biomechanical effects of minimally invasive decompression of carvstenosis
(MEDS): a finite element investigation. 57th Annual Meeting ain@ess of
Neurological Surgeons, September 15-20, 2007, San Diego, California.

30.Bresnahan LEHussain M, Fessler RG, Natarajan RN, Andersson GBJ. A finite
element investigation into the biomechanical effects of minymailasive treatment
for cervical spondylotic myleopathy. 31st Annual Meeting of the Americare§oai
Biomechanics, August 22-25, 2007, Stanford University, California.

31.Hussain M, Natarajan RN, Andersson GBJ, An HS. Stresses on movable core and
loads on facets are higher by implanting cervical artificial disc preistbs compared
to bone grafting fusion technique: a finite element model study. 31st
Annual Meeting of the American Society of Biomechanics, August 22-25, 2007,
Stanford University, California.

32.Hussain M, Nassr AN, Natarajan RN, Andersson GBJ, An HS. Biomechanics of
adjacent segments with number of inter-body grafts and spinalnmsttations for a
multi-level fusion construct using a finite element model. 31st AnMesdting of
the American Society of Biomechanics, August 22-25, 2007, Stanford Sityyer
California.

33.Hussain M, Nassr AN, Natarajan RN, Andersson GBJ, An HS. Effect of ctopey
and discectomy fusion procedures on the stability of multi-level cangonstruct
with anterior rigid screw-plate fixation — a finite elemenbdal study. Summer
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Bioengineering Conference, American Society of Mechanicalreegs, June 20-24,
2007, Keystone, Colorado.

34.Hussain M, Natarajan RN, Andersson GBJ, An HS. Effect of a degenerated6C5
disc on the biomechanics of adjacent levels — a poroelastic felément
investigation. Summer Bioengineering Conference, American Saxfidflechanical
Engineers, June 20-24, 2007, Keystone, Colorado.

35.Hussain M, Natarajan RN, Andersson GBJ, An HS. Biomechanical response of a
poro-elastic cervical spine under compression. 53rd Annual Meetinghef t
Orthopaedic Research Society, February 11-14, 2007, San Diego, California.

36.Hussain M, Natarajan RN, Andersson GBJ, An HS. Investigation on the affect
degenerative changes in the biomechanics of a C5-C6 motion segm@oatroelastic
finite element model study. 15th Annual Symposium of Computational Methods
in Orthopaedic Biomechanics, February 10, 2007, San Diego, California.

YEAR — 2006

37.Hussain M, Nassr AN, Natarajan RN, Andersson GBJ, An HS. Biomechanical
stabilization of the multi-level corpectomy construct using amteand posterior
instrumentation — a finite element model study. 30th Annual Meetingnadrican
Society of Biomechanics, September 6-9, 2006, Blacksburg, Virginia.

38.Hussain M, Fayyazi AH, Natarajan RN, Andersson GBJ, An HS. Effect of and
bi-cortical screw angulation on the stability of multi-levelpmrtomy construct — a
finite element model study. 30th Annual Meeting of American Society
Biomechanics, September 6-9, 2006, Blacksburg, Virginia.

39.Hussain M, Natarajan RN, Andersson GBJ, An HS. Changes in biomechanical
response due to disc degeneration: a poroelastic C5-C6 motion segjonynt
Summer Bioengineering Conference, American Society of MecHaBitgineers,
June 21-25, 2006, Amelia Island, Florida.

40.Natarajan RNHussain M, An HS, Andersson GBJ. Change in the biomechanics of
lumbar spine due to artificial disc placement. 33rd Annual MeebhgThe
International Society for the Study of the Lumbar Spine, June 13-17, 20@f&nBe
Norway.

41.Natarajan RNHussain M, Manson N, Reo M, Robinson J, An HS, Andersson GBJ.
Biomechanical comparison of the intact cervical disc versusdalarthroplasty: a
finite element model study. 6th Annual Meeting of Spine Arthropl8stgiety, May
9-13, 2006, Montreal, Canada.

42.Nassr AN, Hussain M, Natarajan RN, An HS, Andersson GB, Singh K. Long-
segment spinal reconstruction in the setting of multilevel cdracgectomies: a
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finite element analysis. 9th Annual Meeting of Midwest ResideeseRrch
Symposium, April 27, 2006, Chicago, lllinois.

43.Natarajan RNHussain M, Andersson GBJ, An HS. Strain-dependent permeability
has a predominant effect over swelling pressure in predicting elsioanmics of
cervical spine. 52nd Annual Meeting of the Orthopaedic Researchiysddarch 19-
22, 2006, Chicago, lllinois.

44.Natarajan RN, Hussain M, Andersson GBJ, An HS. Development of a
physiologically relevant numerical model to study biomechanicdegfenerated
cervical spine. 52nd Annual Meeting of the Orthopaedic Researchiysddarch 19-
22, 2006, Chicago, lllinois.

45.Natarajan RNHussain M, An HS, Andersson GBJ. The effect of placement of an
artificial disc on the biomechanics of a lumbar motion segmenffirita element
model study. 52nd Annual Meeting of the Orthopaedic Researchtyiddiarch 19-
22, 2006, Chicago, lllinois.

46.Hussain M, Natarajan RN, Andersson GBJ, An HS. Comparison of the
biomechanical response between non-linear elastic and poroeladic diement
models of a healthy C5-C6 motion segment. 14th Annual Symposium of
Computational Methods in Orthopaedic Biomechanics, March 18, 2006, Chicago,
lllinois.

YEAR — 2005

47.Hussain M, Natarajan RN, Andersson GBJ, An HS. Two-level cervical corpectomy
with rigid screw-plate system produces larger increasecit faads at level superior
to the fusion level. Summer Bioengineering Conference, AmerBadiety of
Mechanical Engineers, June 22-26, 2005, Vail, Colorado.

48.Fayyazi AH,Hussain M, Natarajan RN, Phillips FM, An HS. Effect of graft-endplate
contact surface morphology on the biomechanics of anterior cervigaéatomy
fusion and rigid plating: a finite-element model study. 3rd Annuaéfihg of World
Spine Society, August 1-3, 2005, Rio de Janeiro, Brazil.

49.Fayyazi AH, Hussain M, Natarajan RN, Phillips FM, An HS. Effect of screw
angulation on the bone graft load sharing and bone-screw stnessdgsrior cervical
corpectomy fusion with rigid plate screw construct: a finiterelet model study. 3rd
Annual Meeting of World Spine Society, August 1-3, 2005, Rio de Janeiro, Brazil.

50.Fayyazi AH, Hussain M, Natarajan RN, Phillips FM, An HS. Effect of screw
angulation on the bone graft load sharing and bone-screw stressd@srior cervical
corpectomy fusion with rigid plate screw construct: a finitepelet model study.
12th International Meeting on Advanced Spine Techniques, July 7-9, 2005taAlber
Canada.
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YEAR — 2004

51.Fayyazi AH, Hussain M, Natarajan RN, Phillips FM, An HS. Effect of screw
angulation on the bone graft load sharing and bone-screw stressd@srior cervical
corpectomy fusion with rigid plate screw construct: a finiesvent model study. 2nd
Annual Depuy Spine Fellows Course, June, 2004, Boston, MassachusettBg8es
Science Papégr

52.Hussain M, Natarajan RN, Deol GS, Andersson GBJ, An HS. Stability of
corpectomy with anterior cervical plating depends on the anguémremlent of
screws: a FE model study. ASME International Mechanicalirteeging Congress
and RD & D Exposition, November 13-19, 2004, Anaheim, California.

53.Natarajan RN,Hussain M, Wimmer MA, Rosenberg AG, Jacobs JJ. Wear of
UHMWPE components of total knee replacements depend upon walking pattern. 50th
Annual Meeting of the Orthopaedic Research Society, March 7-10, 2004, Sa
Francisco, California.
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