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FOREWORD

The cervical hyperextension - hyperflexion syndrome, commonly referred
to as "whiplash", has been well-documented in the clinical and experimental
literature. However, it has become so prolific, that review and retrieval
have become major research tasks. With the scientific, medical and technical
literature expanding at an exponential growth rate, the deluged scientific
researcher or physician cannot even begin to adequately keep abreast of, let
alone review, the literature. Time limitations created by this problem force
the researcher into reviewing only the popular, well known journals. Multi-
discipline system approaches are virtually impossible under such conditions,
and misconceptions caused by information "inbreeding" are often the end
result. Medical doctors not specifically trained in complex engineering
principles and engineers not specificially trained in complex medical
principles create misconceptions which, when inbred with even less informed
colleagues, produce aberrant mutations of fact. The whiplash literature of
today still contains reference to several of these misconceptions generated
in the 1950's. Realizing the inherent danger of such an approach, this
Titerature search was undertaken to provide a broad base of information for use
of diverse disciplines such as engineer, physician, and anthropologist.
The objective of this report, therefore, is to bring together for the first
time in a single compilation an up-to-date and comprehensive multidisciplinary
Titerature search related to the cervical hyperextension-hyperflexion
syndrome. This comprehensive bibliography produced 2,326 references in
surveying four major areas of the cervical hyperextension-hyperflexion
syndrome.

The references have been arbitrarily organized into four major areas of

emphasis. The first major area contains references which have evaluated
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motion and/or mobility of the cervical spine. A total of 222 references are
included which have analyzed the motion and kinematics of the normal and
pathological spine. A second major area involves the biomechanics and/or
experimental characteristics of the cervical region. A total of 376 references
investigate how external and internal forces affect the individual cervical
structures, as well as the entire cervical spine. A third major area provides
references which have examined the role of anatomy and/or radiology in diagnosis
and treatment of injury. A total of 360 references describe the

anatomical composition of the cervical tissues and structures and analyze

the various methods and problems of radiographic visualization. The preponderance
of cervical syndrome references can be found in the final section, which
includes 1,368 references relating to the clinical aspects, diagnosis

and treatment of cervical injuries.

Prefacing each of the four major sections is an introduction which
defines in detail the nature of the subject matter in that section. Within
each section the references are alphabetized by author. It is important to note
that this bibliography includes numerous foreign references in over 23
languages, reflecting the increasing international interest in the cervical
hyperextension-hyperflexion syndrome.

Although this bibliography represents the first major comprehensive
multidisciplinary literature search relating to the cervical whiplash syndrome,
it must be stressed that work of this nature can never claim total completeness
and represents only an initial compendium. Itwould be greatly appreciated
therefore, if any excluded references or errors would be brought to the
attention of the authors.

The bibliography and data presented herein were collected under contract
titled "Bioengineering Study of Basic Physical Measurements Related to

Susceptibility to Cervical Hyperextension- Hyperflexion Injury" sponsored by

the Insurance Institute for Highway Safety, Washington, D.C.
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SECTION 1
MOTION/MOBILITY






MOTION/MOBILITY

The high incidence of reported injuries to the neck emphasizes the
need for more accurate measurement of range of motion. Accurate measure-
ments are required to assess the extent of injuries and to monitor progress
during recovery, as well as to assist in improved design of occupant impact
protection when such Timits may be exceeded. Evaluation of motion and/or
mobility in the cervical region is a difficult process. The complexity of
vertebral articulations, differences in ligamental strength or atrophy, and
variances in disc degeneration allow a wide range of motion. Lack of
adequate Tandmark standards, varying measurement techniques, and reproduci-
bility are additional difficulties encountered.

Included in this section are references evaluating motion and/or
mobility in the normal and pathological spine. Flexion, extension, right
rotation, left rotation, right lateral flexion and left lateral flexion
are measurements listed. 1In addition, numerous references are included
that evaluate cervical motion and kinematics from an engineering approach.
This approach is important in the analysis of the mechanics of cervical
injury, as well as in the fabrication of anthropomorphic dummies used in
experimental tests of whiplash and human impact tolerance.

The references for this section totaled 222.






MOTION/MOBILITY

Adams, C.B., et al. "Studies in Cervical Spondylotic Myelopathy. II. The
Movement and Contour of the Spine in Relation to the Neural Complica-
tions of Cervical Spondylosis." Brain 94:568-586, 1971.

Aho, A., Vartianen, 0. and Salo, 0. "Segmentary Antero-Posterior Mobility
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Albers, D. "[A Study on the Function of the Cervical Vertebrae During
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BIOMECHANICS/EXPERIMENTAL

The cervical region consists of numerous structures and supporting
tissues which have a mechanical function. Lesions and injuries occur when
forces exceed the strength of these structures and tissues. Biomechanical
and experimental investigations, therefore, determine how forces affect not
only the individual structures, but the entire cervical region as a whole
and, in addition, analyze the physical nature and properties of these
structures.

Included in this section are articles describing tests of strength,
tension, torsion, electrica: activity, stress, crush, strain, pressure, and
compression of the individual discs, muscles, vertebrae, spinal cord and nerves. Pre-
and post-impact kinematics of the cervical spine have been analyzed using
cadaver, dummy, animal and human subjects in a variety of accelerator-
decelerator sled and barrier tests. Mechanisms of injury were determined
from these experimental tests and from automobile and ejection seat accidents.
Numerous additional articles are referenced in this section representing
various mathematical, physiological, two-dimensional, three-dimensional
and computerized models of the cervical spine.

Due to the intricate interrelationships of the cervical structures, no
attempt was made to break down or cross index any sub-categories within the
Biomechanics/Experimental grouping. References concerning the lumbar and
thoracic spines were occasionally included in this cervical bibliography
if the results or methods of the research were applicable to the cervical

spine. The references for this section totaled 376.

-25-







BIOMECHANICS/EXPERIMENTAL

Ahlgren, P., and Mygind, T. "[Fracture in the Epistrophic Arch in Hanging
?ithgut Fatal Outcome]" Fortshr Roentgenstr 97:655-7, November, 1962.
Ger

Aikawa, Y. "[Experimental Study on Spinal Cord Injuries]" Iryo 21:
542-549, May, 1967.

Akasaka, K. "[Experimental Study on Etiological Mechanism of So-called
Cervical Syndrome--On the Development of Cervical Spondylosis Caused
by Cervical Intervertebral Disc Injuries]" J Jap Orthop Ass 40:
1-21, April, 1966. (Jap)

Albin, M.S. et al. "Functional and Electrophysiological Limitations of
Delayed Spinal Cord Cooling After Impact Injury." Surg. Forum
19:423-424, 1968.

Albin, M.S. et al. "Study of Functional Recovery Produced by Delayed
Localized Cooling After Spinal Cord Injury in Primates.'
J. Neurosurg. 29:113-120, 1968.

Albin, M.S. et al. "Effects of Localized Cooling on Spinal Cord Trauma."
J. Trauma 9(12):1000-1007, 1969.

Aldman, B. "[Neck Injuries in Traffic Accidents - Can They Be Prevented.
1. Background and Some Biomechanical Views]" Lakartidningen 69:3250-3,
June, 1972. (Swe)

Allen, A.R. "Surgery of Experimental Lesion of the Spinal Cord
Equivalent to Crush Injury of Fracture Dislocation of Spinal
Column." JAMA 57:878, 1911.

Allen, A.R. "Remarks on the Histopathological Changes in the Spinal
Cord Due to Impact. An Experimental Study." J. Nerv. Ment. Dis.
41:141, 1914.

Alvik, I. "[Biomechanics of the Spine]" T. Norsk Laegeforen 89:1340-1344,
September, 1969. (Nor)

Ames, W.H. "Tolerance to Acceleration in the Automatic Pilot Ejection
Seat." Bull. U.S. Army Med. Dept. 7(9):776, September, 1947,

Anderson, R.L. and Enserink, E. "Rear End Structural Crashworthiness of
Perimeter Frame Vehicles - Summary Report" DOT HS-800 714, 1972.

Aquino, C.F. "A Dynamic Model of the Lumbar Spine." J. Biomech
3:473-486, 1970.

Asmussen, E. "The Weight-carrying Function of the Human Spine." Acta
Orthop Scand 29:276-90, 1960.

Badoux, D.M. "Biostatics of the Cervical Vertebrae in Domesticated
?og." Proceedings, Kon. Nederl. Akad. Wet. [Biol. Med.] 72:478-490,
969.

-27-



Bandet, J. "[Biomechanical Study of Head to Thorax Linkage]" Organisme
National De Securite Roatiere. Bulletin No. 28, December, 1971. (Fre)

Barcikowski, W. "[Effect of Acceleration on the Bones and Joints of the
Spine]" Chir Narzad Ruchu Ortop Pol 33:137-144, 1967. (Pol)

Barnes, R. "Mechanism of Cord Injury Without Vertebral Dislocation."
J. Bone Joint Surg. 33B:494, 1951.

Barnes, R. "Cervical Spine Injuries." Manitoba Med. Rev. 47:385-393, 1967.

Barwood, A.J. "The Maintenance of Correct Ejection Posture." Aerospace
Med. 34:618-21, July, 1963.

Beatson, T.R. "Fractures and DisTocations of the Cervical Spine." J. Bone
Joint Surg. 45B:21-35, 1963.

Bechtoldt, W. "[On the Problem of Damage to the Spine Due to Excessive
Stress in Degeneration of the Intervertebral Disc]" Z. Orthop.
106:5-32, March, 1969. (Ger)

Becker, E.B. "Measurement of Mass Distribution Parameters of Anatomical
Segments." Proceedings 16th Stapp Car Crash Conference SAE 720964,
1972.

Becker, E.B. "Preliminary Discussion of an Approach to Modeling Living Human
Head and Neck to - Gx Impact Accelerations" Proceedings of the Symposium
on Human Imapct Response, General Motors Research Laboratories, October, 1972.

Beckwith, C.G. "Vertebral Mechanics." J. Amer. Osteopath. Ass. 43:226-231,
1944.

Beeding, E.L. "Daisy Track and Supporting System." HADC Technical
Note, June, 1957.

Beeding, E.L. "Daisy Track Tests 156-270, June 13-December 17, 1957."
USAF Missile Development Center, Holloman Air Force Base, New Mexico,
Project No. 7850, Test Report No. 7, March 1958.

Beeding, E.L. and Hessberg, R. Jr. "Daisy Track Tests 271-337."
Report AFMDC TR 28-8, Runs 4 Feb.-9 May 1958.

Beeding, E.L. "Daisy Track Tests. Test Numbers: 338-519, May 22, 1958-
July 9, 1959." USAF Missile Development Center, Holloman Air Force
Base, New Mexico. Project No. 7850, Task No. 78503, Test Report No.
59-14. December, 1959.

Beeding, E.L. "Daisy Decelerator Tests 520-707. July 13, 1959-April 13,

1960." USAF Missile Development Center, Holloman Air Force Base,
New Mexico. MDW Test Report 60-4, July, 1960.

Beeding, E.L. and Mosely, J.D. "Human Deceleration Tests." USAF
Missile Development Center, Holloman Air Force Base, New Mexico.
AFMDC-TN-60-2. January, 1960.

Beeding, E.L. "Human Forward Facing Impact Tolerance." Aerospace
Med. 32(3):220, March 1961.

-28-




Bendixen, C.D. "Measurement of llead Anqular Acceleration During
Impact." AD-704704, 1970.

Berthoz, A., et al. "[Biomechanical and Electromyographic Study of Head
Movements in Humans Subjected to Low Frequency Vibrations]" J. Physiol
(Paris) 57:556, September-October, 1965. (Fre)

Bierman, H.R. and Larsen, V.R. "Reactions of the Human to Impqct Forces
Revealed by High Speed Motion Picture Technique." J. Aviat. Med.
17:407, 1946.

Bierman, H.R. "The Protection of the Human Body from Impact Forces of
Fatal Magnitude." The Military Surgeon. 100:125-135, February, 1947.

Billig, H.E. "The Mechanism of Whiplash Injuries." Int. Rec. Med.
169:3-7, 1956.

Bosee, R.A. and Payne, C.F. "Theory on the Mechanism of Vertebral Injuries
Sustained on Ejections from Aircraft." A paper presented to Advisory
Group for Aeronautical Research and Development, NATO, ASTIA catalog
256 378, Air Crew Equipment Laboratory, U.S. Naval Air Material
Center, Philadelphia, April, 1961.

Bowman, B.M. and Robbins, D.H. "Parameter Study of Biomechanical Quantities
in Analytical Neck Models." Proceedings 16th Stapp Car Crash Conference,
SAE 720957, 1972.

Breig, A. Biomechanics of the Central Nervous System. Chicago: Year Book
Publishers, 1960.

Breig, A., et al. "Biomechanics of the Cervical Spinal Cord. Relief of
Contact Pressures on and Overstretching of the Spinal Cord."
Acta. Radiol. 4:602-624, 1966. (Stockholm)

Breig, A. "Overstretching of and Circumscribed Pathological Tension
in the Spinal Cord--A Basic Cause of Symptoms in Cord Disorders."
J. Biomech. 3:7-9, 1970.

Brown, T., Hansen, R.J. and Yorra, A.J. "Some Mechanical Tests on the
Lumbosacral Spine with Particular Reference to the Intervertebral
Discs." J. Bone Joint Surg. 39 A:1135-1164, 1957.

Cameron, B.M. and Cree, C.M. "A Critique of the Compression Theory of Whip-
lash." Orthopedics 2:127-129, 1960.

Cammasso, M.E. and Marotti, G. "Mechanical Behavior of Articular Cartilage
under Compressive Stress." J. Bone Joint Surg. 44 A:699-709, 1962.

Chaffin, D.B. "A Computerized Biomechanical Model-Development and Use in
Studying Gross Body Actions." J. Biomech. 2:429-441, 1969.

Chaffin, D.B. and Maulis, E.J. "An Empirical Investigation of Low Back
Strains and Vertebrae Geometry." J. Biomech. 2:89-96, 1969.

Chaffin, D.B., Schutz, R.K. and Snyder, R.G. "A Prediction Model of
Human Volitional Mobility." SAE Paper No. 720002, 1972.

-29-



Charles, J.P. "Fractured Vertebrae in U.S. NAvy Aircraft Accidents."
J. Aviation Med. 24:483-490, 1953.

Christ, W. "[On Stress on the Human Spine in the Use of Agricultural
Tractors]" Med Welt 5:227-31, Feb. 1961 (Ger)

Christ, W. and Dupuis, H. "[On the Stressing of the Spine Under the
Effect of Sinusoidal and Stochastic Vibrations]" Int. Z. Angew
Physiol. 22:285-278, July, 1966. (Ger)

Chubb, R.M., Dietrick, W.R. and Shannon, R.H. "Compression Fracture of the
Spine During USAF Ejections." Aerospace Med. 36:968-972, 1965.

Clarke, T.D. et al. "Baboon Tolerance to Linear Deceleration (-G_):
Lap Belt Restraint." Proceedings, 14th Stapp Car Crash
Conference. SAE 700906, 1970.

Clemens, H.J. and Burow, K. "[Injury Mechanism of the Cervical Vertebrae]"
Forschungsbericht No. 154, Institute fur Kraftfahrzeuge der T.U. Berlin,

1971. (Ger)

Clemens, H.J. and Burow, K., "Experimental Investigation on Injury Mechanisms
of Cervical Spine at Frontal and Rear-Front Vehicle Impacts" Proceedings
16th Stapp Car Crash Conference SAE 720960, 1972.

Clemens, H.J. "[Weight of the Head In Man - A Biomechanical Problem]" Arch
Orthop Unfallchir 73:220-8, 1972. (Ger)

Clemens, H.J., et al. "[Experimental Studies on the Mechanism of Cervical
Spine Injuries in Frontal and Rear Impacts]" Arch Orthop Unfallchir
74:116-145, 1972. (Eng. Abstract) (Ger)

Code, C.F., Williams, M.D., Baldes, E.J. and Ghormley, R.K. "Are the
Intervertebral Discs Displaced During Positive Acceleration?"
J Aviation Med 18:231-236, 1947.

Colachis, S.C., et al. "A Study of Tractive Forces and Angle of Pull
On Vertebral Interspaces in the Cervical Spine" Arch Phys Med 46:820-30,

Dec. 1965.

Compere, E. "The Mechanism of Injury and Orthopaedic Treatment of the
Cervical Syndrome" Wiederherstellungschir Traum 7:111-23, 1963. (Ger)

Cook, J.E. and Mosely, J.D. "Visceral Displacement in Black Bears
Subjected to Abrupt Deceleration." Aerospace Med. 31(1):1-8, 1960.

Crocker, J.F. and Higgins, L.S. "Phase IV - Investigation of Strength of
Isolated Vertebrae." Final Report on NASA Contract NASW-1313, Technology,
Inc. San Antonio, Texas, 1966.

Crocker, J.F. and Higgins, L.S. "The Investigation of Vertebral Injury

Sustained During Aircrew Ejection." Technology Inc., San Antonio, Texas.
A Tech. Rep. NASA Contract No. NASW-1313, 1967.

-30-



Culver, C.C., Neathery, R.F. and Mertz, H.J. "Mechanical Necks with
Humanlike Responses." Proceedings 16th Stapp Car Crash Conference
SAE 720959, 1972

Dagradi, A. and Marini, F. "[Exaggeration of the Cranio-Cervical
Dynamics Due to Traffic Accidents. Features of Biomechanics]"
Chir. Ital. 17:1-13, February, 1965. (Ital)

David, H. et al. "Electromyographic and Cinematographic Analysis of

Spinal Extension Under Stress." J. Physiol. (London) 200:4P-6P,

January, 1969.
Delahaye, R.P., Bucket and Mangin, H. "[Traumatic Cervical Lesions in Pilots]"
Bichat Conference, Vol Chir Spec., P. 363-366, 1964. (Fre)

Delahaye, R.P., et al. "[The Influence of Aerial Activity on the Spine of
?i]igary Pilots in High performance Aircraft]" Ann. Med. 9:31-34, 1966.
Fre

Denny-Brown, D. and Russell, W. "Experimental Cerebral Concussion."
Brain 64:93, 1941.

Denslow, J.S. "Analysis of Variability of Spinal Reflex Thresholds."
J. Neurophysiol. 7:207-215, July, 1944.

Denslow, J.S. and Chace, J.A. "Mechanical Stresses in the Human Lumbar
Spine and Pelvis." J. Amer. Osteopath. Ass. 61:705-712, 1962

Dohrmann, G.J. "Experimental Spinal Cord Trauma. A Historical Review."
Arch Neurol 27:468-73, Dec., 1972.

Draper, G.W. "Altered Vertebral Mechanics in the Atlanto Axial Articulation."
J. Amer. Osteopath. Ass. 63:28-32, Sept., 1963.

Ducros, E. and Gregoire, R. "[Spine Injuries in Flight Accidents of the
French Air Force]" Medecine Aeronautique (Parisg 9(4):483-487, 1954 (Fre)

Eggleston, A.A. "An Osteopathic Appraisal of Biomechanical Stress in the
Cervical and Upper Thoracic Areas. Physiologically Centered Differential
Diagnosis" J. Osteopath. 70:21-30, March, 1963.

Eiband, A.M. "Human Tolerance to Rapidly Applied Accelerations: A Summary of
the Literature." NASA Memo. 5-59-59E. 1959.

Eie, N. "Load Capacity of the Low Back." J. Oslo City Hosp. 16:73, 1966.

Emminger, E. "[Whiplash Injury of the Cervical Spine. Pathologic-
Anatomic Findings]" Med. Klin. 61:893, June 1966 (Ger)

Evans, F.G., Lissner, H.R. and Patrick, L.M. "Acceleration-Induced Strains
in the Intact Vertebral Column" J. Appl. Physiol. 17(3):405-409, 1962.

Evans, F.G. and Lissner, H.R. "Studies on the Energy Absorbing Capacity of
Human Lumbar Intervertebral Discs." Proceedings, 7th Stapp Car Crash
Conference. pp. 386-402, 1965.

-31-



Evans, F.G. "Some Basic Aspects of Biomechanics of the Spine." Arch. Phys.
Med. 51:214-226, 1970.

Ewing, C.L. "Vertebral Fracture in Jet Aircraft Accidents: A Statistical
Analysis For the Period 1959 through 1963." Aerospace Med.
37(5):505-508, May, 1966.

Ewing, C.L., Thomas, D.J., Beeler, G.W., Patrick, L.M. Gillis, D.B.
"Dynamic Response of the Head and Neck of the Living Human to -G
Impact Acceleration." Proceedings, 12th Stapp Car Crash Conferenle,
SAE Paper No. 680792, 1968.

Ewing, C.L., Thomas, D.J., Patrick, L.M., Beeler, G.W., and Smith, M.J.
"Living Human Response to -G, Impact Acceleration II - Accelerations
Measured on the Head and Neck." Proceedings, 13th Stapp Car Crash
Conference, SAE Paper No.690817, 1969.

Ewing, C.L., King, A.L., and Parsed, P. "Structural Consideration of the
Human Vertebral Column Under +G_ Impact Acceleration." American
Institute of Aeronautics and Asfronautics, New York, Paper No. 71-144,
January 27, 1971.

Ewing, C.L. and Thomas, D.J. "Human Head and Neck Response to Impact
Acceleration." NAMRL Monograph 21, August 1972.

Fabricius, B. "[Abrupt Acceleration of Auto Occupants as a Results of
Rear-end Collision]" Dissertation for Doktor-Ingenieur, Technischen
Universitat, Berlin, 1969. (Ger)

Fairholm, D. et al. "Microangiographic Study of Experimental Spinal
Injuries in Dogs and Rabbits." Surg. Forum 21:453-455, 1970.

Farfan, H.F. "Effects of Torsion on the Intervertebral Joints." Canad. J.
Surg. 12:336-341, 1969.

Feder, H.C. and Root, E.H. "Dynamic Response Ana1ysi§ of +GX Impact on
Man" 6571st Aeromedical Research Laboratories, Holloman"AFB, New
Mexico, Rept. ARL-TR-64-11, November, 1964.

Feiss, H.0. "The Mechanics of Lateral Curvature." Amer. J. Orthop.
Surg. 5:152, 1908.

Ferraro, A. "Experimental Medullary Concussion of the Spinal Cord in
Rabbits." Arch. Neurol. Psychiat. 18:357, 1927.

Fiala, E., Clemens, H.J. and Burow, K. "[Mechanism of Injury of the Cervical
Vertebrae]" Forschungsbericht No. 99, Institut fur Kraftfahrzeuge der T.U.,
Berlin, 1970 (Ger)

Fick, R. [Handbook of Anatomy and Mechanics of the Joints] Jena, G. Fischer,
1911. (Ger)

Fiser, Z. "[Study on the Strength and Elasticity of the Ligaments of the
Cervical Spine. Application to the Knowledge of Injuries to the
%ervica} Spine and Spinal Cord]" Cas. Lek. Cesk. 107:1196-12C2, 1968.

Czech.

-32-



Forsyth, H.F., Alexander, E., Davis, C. and Underdal, R. "The Advantages of
Early Spine Fusion in the Treatment of Fracture-Dislocation of the
Cervical Spine." J. Bone Joint Surg. 41A:17-36, 1959.

Forsyth, H.F., "Extension Injuries of the Cervical Spine." J. Bone Joint
Surg. 46A:1792-1797, 1964.

Foust, D.R., Chaffin, D.B., Snyder, R.G. and Baum, J.K. "Cervical Range of
Motion and the Dynamic Response and Strength of the Cervical Muscles."
Proceedings 17th Stapp Car Crash Conference, 1973.

Fratta, B. and Cazzato, A. “"[Pathological Aspects of the Lumbar Spine
in the Mechanical and Dynamic Stress of Parachute Jumping. Preliminary
Note]" G. Med Milt 113:254-64, May-June, 1963. (Ita]?

Freeman, L.W. and Wright, T.W. "Experimental Observations of Concussion
and Contusion of the Spinal Cord." Ann. Surg. 137:433, 1953.

Friede, R.L. "Specific Cord Damage at the Atlas Level as a Pathogenic
Mechanism in Cerebral Concussion." J. Neuropath. Exp. Neurol.
19:266-270, 1960.

Friedman, M.M., et al. "Seat Belt Spinal Fractures." Amer. Surg. 35:617-618,
September, 1969.

Furusho, H. et al. "Analysis of Occupant Movements in Rear-end Collisions.
Parts I and II." Paper No. 13-14, JSAE Safety Research Tour, 1969.

Fuse, K. "[Study on Tensile Strength of the Vertebral Arch in the Spinal
Supporting System, with Special Reference to the Isolated Arch of the
Vertebrae in Spondylolysis]" Nippon Ika Daig Z. 36:132-159, 1969. (Jap)

Gadd, C.W., Culver, C.C. and Nahum, A.M. "A Study of Responses and Tolerances
of the Neck." Proceedings, 15th Stapp Car Crash Conference, SAE Paper
No. 710856, 1971.

Galante, J.0. "Tensile Properties of the Human Lumbar Annulus Fibrosus."
Acta Orthop. Scand. Suppl. 100, 1967.

Garcia, D.J. "Investigation of Nonlinearities in the Whiplash Problem."
Ph.D. Thesis, Tulane University, U.S.A., 1966.

Gattuso, C. "[Further Considerations on the Physiopathology of the Cervical
Spine in Wrestlers]" Sicilia Sanit 15:453-8, July, 1962. (Ital)

Gennarelli, T.A., Ommaya, A.K. and Thibault, L.E. "Comparison of Transitional
and Rotation Head Motions in Experimental Cerebral Concussion"
Proceedings 15th Stapp Car Crash Conference pp. 797-803, 1971.

Gerber, A. and Miller, L.E. "Management ot Chronic Cervical Sprain and Strain
gue to]gggplash Mechanism." J. Amer. Osteopath. Ass. 60:212-216,
ov., .

Gertsman, V.L. "[On the Mechanism of Some Compressive Fractures of the Spine]"
Sovet Med 27:116-9, Mar. 1964. (Rus)

-32-




Gonzalez--Revilla, A. "[Physiopathological Mechanism of Cervical Spinal Syndromes]"
Archivos Medicos Panamenos 12:83-94, Aug. 1963. (Span)

Gooding, C.A., et al. "Growth and Development of the Vertebral Body in the
Presence and Absence of Normal Stress" Amer J. Roentgen 93:388-94,
Feb. 1965.

Gosch, H.H. et al. "Mechanism and Pathophysiology of Experimentally
Induced Cervical Spinal Cord Injuries in Adult Rhesus Monkeys."
Surg. Forum 21:455-457, 1970.

Gosch, H.H. et al. "An Experimental Study of Cervical Spine and Cord Injuries."
J. Trauma 12:570-6, July, 1972.

Gossman, M., White, R.J., Taslitz, N. and Albin, M.S. "Electrophysiological
Responses Immediately After Experimental Injury to the Spinal
Cord." Anat. Rec. 160:473, 1968.

Govaerts, A. [Biomechanics--New Method for the Analysis of Movement]
University of Brussels Press, Brussels 1962.

Gozulov, S.A., et al. "[Study of the Durability of the Human Vertebrae
Under Compression]" Arkh. Anat. 51(9):13-18, 1966. (Rus)

Groat, R.A., Rambach, W.A. and Windle, W.F. "Concussion of the Spinal
Cord---An Experimental Study and a Critique of the Use of the
Term." Surg. Gynec Obstet. 81:63, 1945.

Groh, H. et al. "[The Static Load of the Spinal Column Through the
%agi§ta1 Curvature]" Int. Z. Angew Physiol. 24:129-149, 1967.
Ger

Gromov, A.P., et al. "[Modeling Vertebral Injuries During Measured
Dynamic Loads]" Sud. Med. Ekspert. 13:6-12, 1970. (Rus)

Gurdjian, E.S. et al. "Repeated Loading Tests of the Lumbar Spine."
Surg. Forum Vol. 9, 1959.

Gurdjian, E.S., Lissner, H.R., Evans F.G., Patrick, L.M. and Hardy, W.G.
"Intracranial Pressure and Acceleration Accompanying Head Impacts in Human
Cadavers." Surg. Gynec. Obstet. 113:185-190, 1961.

Gurdjian, E.S., Thomas, L.M. and Lissner, H.R. "High Speed Cinematographic
Study of the Position and Motions of the Head at Impact." Trans. Am. Neurol

Assn., pp. 158-161, 1965.

Gurdjian, E.S. and Lissner, H.R. "The Position and Motion of the Head
at Impact." Proceedings, 8th Stapp Car Crash Conference, pp. 128-133,
Wayre State Press, Detroit, Michigan. 1966.

Gurvich, G.I. and Martynov, V.A. "[The Effect of Voluntary Movements of the
Eyeballs on the Electrical Activity of Human Neck Muscles] " Biull
Eksp Biol Med 54:12-4, Dec. 1962. (Rus)

-34-



Haffner, M.P., and Cohen, G.B. "Progress in the Mechanical Simulation of Human
Head-Neck Response." Proceedings of the Symposium on Human Impact Response,

General Motors Research Laboratories, October 1972.

Hansen, H. and Olsson, S. "The Effect of a Single Violent Trauma on the
Spine of the Dog." Acta Orthop. Scand. 24:1-7, 1954.

Hanson, P.G. "Maximum Voluntary Ventilation after +G_, Impact in Humans."
6571st Aeromedical Research Laboratory, Hol1omaf AFB, New Mexico,
Rept. ARL-TR-65-22, November, 1965.

Hardy, W.G., Lissner, H.R., Webster, J.E. and Gurdjian, E.S. "Repeated
Loading Tests of the Lumbar Spine. A Preliminary Report." Surgical
Forum. 9:690-695, 1959.

Hasbrook, A.H. and Earley, J.C. "Failure of Rearward Facing Seat-backs and
Resulting Injuries in a Survivable Transport Accident." U.S. Civil Aeromed
Res Inst. 62(7):1-11, Apr. 1962.

Haughton, S. "On Hanging, Considered From a Mechanical and Physiological
Point of View." Philosophical Magazine 31(2):23-34, 1866.

Heilig, D. "Whiplash Mechanics of Injury; Management of Cervical and Dorsal
Involvement." J. Amer. Osteopath. Ass. 63:113-120, 1963.

Henzel, J.H., Clarke, N.P., Mohr, G.C. and Weis, E.G. "Compression
Fractures of Thoracic Vertebrae Apparently Resulting from
Experimental Impact, A Case Report." Aerospace Medical Laboratories,
Wright-Patterson AFB, Ohio, Rept. AMRL-TR-65-134, August, 1965.

Henzel, J.H., Brinkley, J.W. and Mohr. G.C. "Acceleration Profile
Associated with Thoracic Vertebrae Compression." J. Trauma 6:756-766,
1966. —

Henzel, J.H. "The Human Spinal Column and Upward Ejection Acceleration:
An Appraisal of Biodynamic Implications." Aerospace Medical Laboratories,
Wright-Patterson Air Force Base, Ohio. Report AMRL-TR-66-233. September,
1967.

Henzel, J.H., Mohr. G.C. and von Gierke, H.E. "Reappraisal of Biodynamic
Implications of Human Ejections." Aerospace Med. 39:231, 1968.

Higgins, L.S., Enfield, S.A., and Marshall, R.J. "Studies on Vertebral
Injuries Sustained During Aircrew Ejection." Office of Naval Research,
Washington, D.C. Technology Incorporated, Final Report, May, 1965.

Higgins, L.S., et al. "Pathomorphology of Experimental Head Injury Due to
Rotational Acceleration." Acta Neuropath (Berlin) 12:200-204,
January, 1969.

Hinz, P., et al. "[The Behavior of the Cervical Vertebrae in Simulated
Traffic Accidents]" Mschr. Unfallheilkd. 72:321-328, 1969. (Ger)

Hinz, P. “[Morpho]ogical Findings in Experimentally Induced Whiplash
Injuries]" Hefte Unfallheikld. 108:29-31, 1971.

-35-




Hiranuma3 H. "[Experimental Study on the Arteries of the Head and Neck
Regions in Whiplash Injuriesﬁ“ J Jap Orthop Ass 45:161-172,
1971. (Jap)

Hirsch, A.E. and Ommaya, A.K. "Protection from Brain Injury: The Relative
Significance of Translational and Rotational Motions of the Head
After Impact." Proceedings, 14th Stapp Car Crash Conference,

SAE 700899, 1970.

Hirsch, C. "Studies on the Mechanism of Low Back Pain." Acta Orthop. Scand.
20:261-274, 1951.

Hirsch, C. and Nachemson, A. "New Observations on the Mechanical Behavior
of Lumbar Discs." Acta Orthop. Scand. 23:254-283, 1954.

Hirsch, C. "The Reaction of Intervertebral Discs to Compression Forces."
J. Bone Joint Surg. 37 A:1188-1196, 1955.

Hirsch, C. and Nachemson, A. "Clinical Observations on the Spine in
Ejected Pilots." Acta. Orthop. Scand. 31:135-145, 1961.

Hirsch, C. and Nachemson, A. "Clinical Observations on the Spine in
Ejected Pilots" Rev Med Aero (Paris) 2:193-4, Dec. 1961.

Hirsch, C. and Nachemson, A. "[Back Injuries After Catapult Ejection]"
Medd Flyg Navalmed. Namnd. 12:1-4, 1963. (Swe)

Hirsch, C. and Nachemsson, A. "Clinical Observations on the Spines of
Ejected Pilots" Industr Med Surg 32:28-9, Jan. 1963.

Hirsch, C., and Nachemson, A. "Clinical Observations on the Spine in Ejected
Pilots" Aerospace Med 34:629-32, July 1963.

Hirsch, C. "Method of Stabilizing Autopsy Specimens in Biomechanical Experiments."
Acta Orthop. Scand. 34:374, 1964.

Hirsch, C. and Galante, J. "Laboratory Conditions for Tensile Tests in
Annulus Fibrosus From Human Intervertebral Discs." Acta Orthop. Scand.
38:148-162, 1967.

Hirsch, C. "Biomechanics in Orthopaedic Surgery." Impact Injury
and Crash Protection, pp. 125-140, C.C. Thomas, Springfield, I11.,
1970.

Hiyama, K. "[Deep EEG pattern in Experimental Whiplash Injury - The Deep EEG
Pattern in Experimental Circulatory Insufficiency of the Vertebro-basilar
Arteries]" J. Jap. Orthop. Ass 45:617-28, Aug. 1971. (Jap)

Ho, R.W. "Significance of Disk Thickness." J. Amer. Osteopath. Ass.
63:638-646, 1964.

Hoag, J.M. and Rosenberg, P. "Physics of the Intervertebral Disc." J. Amer.
Osteopath. Ass. 52:327-334, 1953.

-36-



Hodgson, V.R., Lissner, H.R. and Patrick, L.M. "The Effect of Jerk on the Human
Spine." ASME, 1963.

Hodgson, V.R., Mason, M.W., Thomas, L.M. "Head Model for Impact." Proceedings
16th Stapp Car Crash Conference SAE 720969, 1972.

Holcomb, G.A. and Huheey, M.J. "A Minimal Compression Fracture of T-3 as a
Result of Impact." Impact Acceleration Stress. Publication 977, National
Academy of Sciences-National Research Council, Washington, D.C., pp. 191-194,
1962.

Holdsworth, F.W. "Fractures, Dislocations and Fracture-Dislocations of the
Spine." J. Bone Joint Surg. 45B:6-20, 1963.

Horton, W.G. "Further Observations on the Elastic Mechanism of the
Intervertebral Disc." J. Bone Joint Surg. 40 B:552-557, 1958.

Hunt, C.C. and Perl, E.R. "Spinal Reflex Mechanisms Concerned with Skeletal
Muscle" Physiol Rev. 40:538-79, July, 1960.

Igarashi, M., Miyata, H., Alford, B.R., Wright, W.K. "Nystagmus After Zxperimental
Cervical Lesions." Laryngoscope 82:1609-21, Sept., 1972.

Ikeda, K., et al. "[Etiological Mechanism and Physiopathology of Whiplash
Injury]" Surg. Ther. (Osaka) 22:627-632, 1970. (Jap)

Ingelmark, B. and Ekhoim, R. "[On the Compressibility of the Intervertebral
Disk]" Acta Soc. Med. Upsal. 57:202-217, 1952. (Ger)

Italiano, P. "[Vertebral Fractures of Pilots in Helicopter Accidents]"
Riv. Med. Aero. 29:577-602, Oct-Dec, 1966. (Ital.)

Italioan, P. "[Interpretation of Mechanisms of Fracture in Jet Pilots,
Ejected with Their Seats, with Special Reference to the F-104-G
Aircraft]" Riv Med Aero 29:193-228, April-June, 1966. (Ital)

Italiano, P. "[Interpretation of the Mechanism of Fractures in Jet Plane
Pilots Ejected with Their Seats, with Special Reference to F-104-G
Planes]" Riv Med Aero 29:407-410, Dec. 1966 (Ital.)

Iumashev, G.S., et al. "[Experimental and Clinical whiglash Injuries of the

Cervical and Upper Thoracic Portions of the Spine]" Ortop. Travm
Protez. 31:1-5, 1970. (Rus)

Ivanchuk, I.U.V. and Karpenko, G.P. "[Degenerative-Dystrophic Changes in
the Cervical Portion of the Spine in Workers Subjected to the Effects
of Vibration (Clinico-Roentgenologic Study)]" Gig. Tr. Prof. Zabol.
13:49-50, 1969. (Rus)

Jaros, M. et al. "[Role of the Spine in Persons Lifting Weights]" Beitr
Orthop Trauma 12:653-5, October, 1965. (Ger)

Jellinger, K. "[On the Morphology and Pathogenesis of Spinal Lesions with Injury
to the Cervical Vertebrae]" Acta Neuropathologica 3:451-468, 1964. (Ger)

-37-



Jirout, J. "[The Reaction of the Cervical Spine to Weight Bearing by
the Upper Extremity Under Normal Conditions]" Cesk. Neurol.
33:57-61,1970. (Czech)

Katayama, K. "[Experimental Study of the So-called Whiplash Injury]"
J. Jap. Orthop. Ass. 44:439-453, 1970. (Jap)

Kazarian, L.E., von Gierke, H.E., and Mohr, G.C. "Mechanics of Vertebral
Body Injury as a Result of G, Spinal Impact." Presented at the 39th
Annual Meeting, Aerospace Medical Association, Bal Harbour, Florida,
1968.

Kazarian, L.E., Hahn, J.W. and von Gierke, H.E. "Biomechanics of the Vertebral
Column and Internal Organ Response to Seated Spinal Impact in the
Rhesus Monkey (Macaca mu]attag." Proceedings, 14th Stapp Car Crash
Conference, SAE Paper No. 700898, 1970.

Key, J.A. and Ford, L.T. "Experimental Intervertebral Disc Lesions."
J. Bone Joint Surg. 30-A:621, 1948.

Khelimskii, M.A., et al. "[Certain Biomechanical Properties of Individual
Vertebral Fragments and Vertebrae as a Whole]" Eksp Khir Anest 13:51-6,
May-June, 1968. (Rus)

Khoury Solo, C., et al. "[Injuries of the Cervical Spine Caused by Acceleration.
Whiplash Syndrome]" Prensa Med. Argent. 57:1606-1610, 1970. (Span)

Kihlberg, J.K. "Flexion-torsion Neck Injuries in Rear Impacts." CAL
Report No. VJ-2721-R2, April, 1969.

Kinalski, R. "[Recording of Bioelectric Activity of Neck Muscles During
Voluntary Relaxation. Surface Electrode Study]" Neurol. Neurochir.
Pol. 6:531-535, 1972. (Pol)

King, A.J., Vulcan, A.P. and Cheng, L.K. "Effects of Bending on the Vertebral
Column of the Seated human During Caudocephalad Acceleratijon."
Proc. of the 2]st Annual Conf. on Engineering in Med. and Biol. 1968.

King, A.I. and Vulcan, A.P. "Elastic Deformation Characteristics of the
Spine." J. Biomech 4:413-429, 1971.

King, A.I. "Biomechanics of the Spine and Pelvis" in Biomechanics and Its Application

to Automotijve Design SAE P-48, Jan. 1973.

Klausen, K. "The Form and Function of the Loaded Human Spine." Acta Physiol.
Scand. 65:176, 1965.

Klement, M. "[On Mechanical Problems of Wedge Fractures of Vertebral
Bodies of the Thoracolumbal Transition]" Rozhl Chir 47:433-440,
July, 1968. (Czech)

Klopfenstein, H.W. "Compression Fracture of the Seventh Thoracic Vertebra
Caused by Experimental Impact: A Case Report." Paper presented at
the 40th Annual Scientific Meeting, Aerospace Medical Association,
San Francisco, May 5-8, 1969.

Kobayaski, T. "[Experimental Study on Patho]o?ical Phases of Whiplash
Injury]" J. Jap. Orthop. Ass. 42:1-12, 1968. (Jap.)

-38-




Kosicki, Z. "Fractures of the Spine Caused by Automobile Injuries:
Relative Incidence and Types." Proceedings, 6th Stapp Car Crash
Conference, pp. 68-72,1962.

Krause, H. "[The Mechanical Vibration Behavior of the Spinal Column]"
Int. Z. Physiol. Arbphysiol. 20:125-155, 1962. (Ger)

Krause, H.E. and Shirazi, M. "The Transverse Response of the Lumbar
Spine Under Longitudinal Loads." Symposium on Biodynamic
Models and Their Applications. AMRL-TR-71-29, 1971.

Kroemer, K.H., et al. "Ergonomics in the Design of Office Furniture." Industr.
Med Surg. 38:11E-25, Apr., 1969.

Kubota, J. et al. "[On Calcium Metabolism in the Spine in Repetitive Bending
Load in Rabbits]" J Jap Orthop Ass 38:675-6, Oct. 1964. (Jap)

Kulowski, J. "Residual Spinal Injuries from Automotive Crashes; Biomechanical
Considerations of Pre-Impact, Impact, and Post-Impact Factors Involved
in Their Production" South. Med. J. 51(3):367-72, Mar., 1958.

Kulowski, J. "Automotive Crash Injuries to the Spinal and Femoral Linkages;
a New Biomechanical Point of View." Amer. J. Surg. 95(6):908-13, June, 1958.

Lange, W. "Mechanical and Physiological Response of the Human Cervical
Column to Severe Impacts Applied to the Torso." Symposium on
Biodynamic Models and Their Applications. AMRL-TR-71-29, 1971.

Latham, F. and Howard, P. "Mechanism of Injury During Whole Body Linear
Deceleration." RAF Institute of Aviation Medicine, Farnborough.
FPRC memo. Report No. 100. September, 1958.

Laurell, L. and Nachemsson, A., "Some Factors Influencing Spinal Injuries in
Seat-Ejected-Pilots." Rev Med Aero (Paris) 2:195-6, Dec. 1961.

Laurell, L. and Nachemsson, A. "Some Factors Influencing Spinal Injuries in
Seat Ejected-Pilots." Industr Med Surg 32:27-8, 1963.

Laville, A., et al., "[Electromygraphic Study of the Neck Muscles During a
Precision Task]" J Physiol ?Paris) 57:260, Jan. 1965. (Fre)

Lewis, S.T. and Stapp, J.P. "Experiments Conducted on a Swing Device for
Determining Human Tolerance to Lap Belt Type Decelerations." 6571st
Aeromedical Research Laboratory, Holloman AFB, New Mexico, Report
ARMDC TN-57-1, 1957.

Li, T.F., Advani, S.H. and Lee, Y.C. "The Effect of Initial Curvature
on the Dynamic Response of the Spine to Axial Acceleration.”
Symposium on Biodynamic Models and Their Applications. AMRL-TR-
71-29, 1971.

Lindahl, 0. and Raeder, E. "Mechanical Analysis of Forces Involved in
Idiopathic Scoliosis." Acta Orthop. Scand. 32:27, 1962.

-39-



Lissner, H.R. and Evans, F.G. "Effects of Acceleration on the Human
Skeleton," U.S. HEW Grant AC-00054-06, October 18, 1963.

Liu, Y.K. "Towards a Stress Criterion of Injury - An Example in
Caudocephalad Acceleration." J. Biomech 2:145-149, 1969.

Liu, Y.K. "The Biomechanics of Spinal and Head Impact: Problems of
Mathematical Simulation." Symposium on Biodynamic Models and Their
Applications, AMRL-TR-71-29, 1971.

Liu, Y.K., Laborde, J.M., Van Buskirk, W.C., "Inertial Proterties of a Segmented
Cadaver Trunk: Their Implications in Acceleration Injuries." Aerospace Med.
42:650, 1971.

Llopis Faner, B. "[Biomechanics of the Cervical Spine]" Rev. Esp. Reum
12:18-22, 1968. (Span)

Lombard, C.F. et al. "Voluntary Tolerance of the Human to Impact
Accelerations of the Head." J. Aviat. Med. 22:109, 1951.

Lombard, C.F., Close, P. Theide, F.C. and Larmie, F. "Impact Tolerance
of Guinea Pigs Related to Orientation and Containment." Aerospace
Med 35(1):1-6, January, 1964.

Lombard, C.F., Bronson, S.D., Theide, F.C., Close, P.and Larmie, F.M.
"Pathology and Physiology of Guinea Pigs Under Selected Conditions of
Impact and Support Restraint." Aerospace Med 35(9):860-866, 1964.

Lombard, C.F. et al. "Some Factors Contributing to Head and Neck
Injuries During Whole Body Impact Using Guinea Pig Subjects in
+Gx Orientations." Proceedings, 12th Stapp Car Crash Conference,
pp. 338-351, SAE 680787, 1968.

Lovelace, W.R., Baldes, E. and Wulff, V.J. "The Ejection Seat for
Emergency Escape from High Speed Aircraft." ASTIA ATI-7245, 1945.

Lucas, D.B. and Bresler, B. "Stability of the Ligamentous Spine."
Biomechanics Laboratory, University of California San Francisco &
Berkeley, Technical Report Ser. 11 nr. 40, 1961.

Lucas, D.B. "Mechanics of the Spine." Bull Hosp Joint Dis 31:115-131, 1970.

Magoun, H.I. "Whiplash Injury: A Greater Lesion Complex." J. Amer. Osteopath.
Ass. 63:524-535, 1964.

Mahone, R., Corrao, P., Ommaya, A., Hendler, E., and Schulman, M. "A Theory
of the Mechanics of Whiplash Produced Concussion in Primates." Proceedings,
Aerospace Medical Association, 1969.

Marotzsky, H.J. "[Isometric Energy Measurements on the Head-Neck System in Younger
and Older People]" Arch. Orthop. Unfallchir. 74:42-62, 1972, (Ger)

Marsh, H.0., et al. "Seat Belt Fractures. Chance Fractures Caused by Seat
Belts: Presentation of Three Cases." J _Kansas Med Soc 71:361-365,
Sept., 1970.

-40-



Martinez, J.L. "Study of Whiplash Injuries in Animals." American Society
of Mechanical Engineers, New York, Paper No. 63-WA-231, 1963.

Martinez, J.L., Wickstrom, J.K. and Barcelo, B.T. "The Whiplash Injury - A Study
of Head-Neck Action and Injuries in Animals." (Paper, Human Factors
Div., ASME Meeting, Chicago, I11., Nov. 7-11, 1965) ASME Paper No. 65-WA/HUF-6.
1965.

Martinez, J.L. et al. "Tulane University Studies of Acceleration
Injuriesin Animals." Proceedings, 9th Stapp Car Crash Conference,
pp. 129-141, University Minn. Press, 1966.

Martinez, J.L. and Garcia, D. "A Model for Whiplash." J. Biomech. 1:23-32,
1968.

Mathewson, J.H. "Dynamics of Car Crashes." Intl. Record of Med. 169:29-30,
1956.

Maurer, H.J., et al. "[Accident Mechanism and Vertebral Injuries -
%ata?nestic Radiographic Study]" Hefte Unfallheilkd. 108:13-29, 1971.
Ger

Mayer, E.T., et al. "[Medullary Lesions Caused by Hyperextension of the
Spine]" Acta Neurol (Napoli) 23:679-687, July-August, 1968. (Ital)

McKeever, D.C. "The Mechanism of Lesions in Whiplash Injuries of the Neck".
Medicina, Mex. 38(790):85-8, Feb. 1958.

McKeever, D.C. "The Mechanics of the So-Called Whiplash Injury." Orthopedics
2:3-6, 1960.

McKenzie, J.A. "An Analysis of Automobile Rear-end Accident Induced
Injuries to the Head and Neck." M. Sc. Thesis, University of
Melbourne, Australia. 1971.

McKenzie, J.A. and Williams, J.F. "The Dynamic Behavior of the Head and
Cervical Spine During Whiplash." J Biomech 4:477-490, 1971.

McVeigh, J.F. "Experimental Cord Crushes, With Special References to
the Mechanical Factors Involved and Subsequent Changes in the
Areas of the Cord Affected." Arch. Surg. 7:573, 1923.

Melvin, J.W. and McElhaney, J.H. Deployable Head Restraints, NHTSA
(DOT), Report FH-11-7612, June 30, 1971.

Melvin, J.W., McEThaney, J.H., and Roberts, V.L. "Improved Neck Simulation
for Anthropometric Dummies." Proceedings, 16th Stapp Car Crash Conference, SAE
SAE 720958, 1972.

Melvin, J.W., McEThaney, J.H. and Roberts, V.L. "Evaluation of Dummy Neck
Performance." Proceedings of the Symposium on Human Impact Response,
General Motors Research Laboratories, October 1972.

Mertz, H.J. "The Kinematics and Kinetics of Whiplash." Ph.D. Dissertation,
Wayne State University, 1967.

-4]-



Mertz, H.J. and Patrick, L.M. "Investigations of the Kinematics and Kinetics
of Whiplsh." Proceedings, 11th Stapp Car Crash Conference, SAE 670919,
1967.

Mertz, H.J. andPatrick, L.M. "Strength and Response of the Human Neck."
Proceedings, 15th Stapp Car Crash Conference, SAE Paper No. 710855,
1977.

Mertz, H.J., Neathery, R.F., and Culver, C.C. "Performance Requirements and
Characteristics of Mechanical Necks" Proceedings of the Symposium on
Human Impact Response, General Motors Research Laboratories, Oct. 1972.

Mertz, H.J., "Neck Injury" in Biomechanics and Its Application to Automotive Design,
SAE P-49, Jan. 1973.

Mettler, F.A. and Liss, H. "Functional Recovery in Primates After Large
Subtotal Spinal Cord Lesions" J Neuropath Exp Neurol 18:509-16,
Oct. 1959.

Mohr, G.C., et al. "Variations of Spinal Alignment in Egress Systems
and Their Effect." Aerospace Med 40:983-988, Sept., 1969.

Moore, J.H. "The Biological Responses of the Spinal Canal and Its
Contents to Surgical Trauma of the Axial Skeleton." Symposium
on Biodynamic Models and Their Applications, AMRL-TR-71-29, 1971.

Nachemson, A. "Lumbar Intradiscal Pressure. Experimental Studies on Post-
Mortem Material." Acta Orthop. Scand. Suppl 43, 1960.

Nachemson, A. "Some Mechanical Properties of the Lumbar Intervertebral
Discs." Bull. Hosp. Joint Dis. 23:130-143, 1962.

Nachemson, A. and Morris, J. "Lumbar Discometry, Lumbar Intradiscal
Pressure Measurements in Vivo." Lancet pp. 1140-1142, May 25, 1963.

Nachemson, A. and Morris, J.M. "In-vivo Measurements of Intradiscal Presure."
J. Bone Joint Surg. 46 A:1077-1092, 1964.

Nachemson, A. and Evans, J. "Some Mechanical Properties of the Third Human
Lumbar Interlaminar Ligament." J. Biomech. 1:211, 1968.

Nakalsuka, T., et al. "Dynamical Considerations on Whiplash Motion of an
Occupant Caused by Rear-end Collision." Report from Vehicle Dynamics
and Safety Lab, Isuzu Motors, Ltd., 1969.

Neely, S.E. and Shannon, R.H. "Vertebral Fractures in Survivors of
Military Aircraft Accidents." J. Aviation Med. 29:750-753, 1958.

Nicholas, J.A., Wilson, P.D. and Freiberger, R. "Pathological Fractures
of the Spine. Etiology and Diagnosis. A Review of One Hundred and
Five Cases" J Bone Joint Surg 42 A:127-37, Jan., 1960.

Nickerson, J.L. and Coermann, R.R. "Internal Body Movements Resulting from
Externally Applied Sinusoidal Forces." Aerospace Medical Laboratories
Wright-Patterson AFB, Ohio, Rept AMRL-TDR-62-81, 1962.

~42-



Nickerson, J.L., et al. "A Study of Internal Movements of The Body
Occurring on Impact." Proceedings, 11th Stapp Car Crash Conference,
SAE 670915, 1967.

North American Aviation "Strength of the Human Neck." Life Sciences Dept.
Space and Information System Division. No. 1180, 1965.

Ogienko, F.F. "[The Relationship of the Genesis of Lumbosacral Pain to
the Biomechanics of the Spine]" Zh Nevropat Psikhiat Korsakov
69:496-499, 1969. (Rus)

Olsson, 0. "Fractures of the Upper Thoracic and Cervical Vertebral Bodies."
Acta Chir. Scand. 102:87-92, 1951.

Ommaya, A.K., Hirsch, A.E. and Martinez, J.L. "The Role of Whiplash in
Cerebral Concussion." Proceedings Tenth Stapp Car Crash Conference,
SAE 660804, 1966.

Ommaya, A.K. "Trauma to the Nervous System. A Clinical and Experimental
Study." Annuals of the Royal College of Surgeons 39:317-347, 1966.

Ommaya, A.K., Fisch, F.J., Mahone, R.M. Corrao, P. and Letcher, F. " Comparative
Tolerances for Cerebral Concussion by Head Impact and Whiplash Injury in
Primates." 1970 International Automobile Safety Conference Compendium,
P-30, paper 700401. New York: Society of Automotive Engineers, Inc., 1970.

Ommaya, A.K. and Corrao, P. "Pathologic Biomechanics of Central-Nervous-
System Injury in Head Impact and Whiplash Trauma." Accident Pathology
pp. 160-180, U.S. Govt. Printing Office, Washington, D.C. T1970.

Ommaya, A.K. and Hirsch, A.E. "Tolerances for Cerebral Concussion from
Head Impact and Whiplash in Primates." J. Biomech 4:13-22,
1971.

Orne, D. and Liu, Y.K. "A Mathematical Model of Spinal Response to Impact."
ASME Paper No. 70-BHF-1, 1970.

Orne, D., et al. "A Mathematical Model of Spinal Response to Impact."
J Biomech 4:49-71, 1971.

Osetowska, E. "QObservations on Healing of Post-traumatic Lesjons of the
Brain and Spinal Cord in Rhesus Monkeys" Acta Med Pol 3:377-94,
1962.

Panjabi, M. and White, A.A. " A Mathematical Approach for Three-Dimensional
Analysis of the Mechanics of the Spine." J Biomech 4:203-212, 1971.

Patrick L.M. "Caudo-Cephaled Static and Dynamic Injuries to the Vertebrae."
Proc. Fifth Stapp Automotive Crash and Field Demonstration Conference.
pp. 171-T8T, T96T.

Patrick, L.M. "Studies of Hyperextension and Hyperflexion Injury in Volunteers
and Human Cadavers." Neckache and Backache, C.C. Thomas, Springfield,
I11., pp. 92-107, 1970.

-43-



Perey, 0. "Fracture of the Vertebral End-Plate in the Lumbar Spine.
An Experimental Biomechanical Investigation." Thesis. Acta. Orthop.
Scand. Suppl. 25, 1957.

Petter, C.K. "Methods of Measuring the Pressure of the Intervertebral Disk."
J. Bone and Joint Surg. 15:365-368, April, 1933.

Plane, R. "[Fractures of Thoracic and Lumbar Vertebrae. 2. Compresion
Experiments on Fresh Cadaver Spines]" Z. Orthop. 110:357-62, 1972. (Ger)

Portnoy, H.D., et al. "Intracranial Pressure and Head Acceleration
During Whiplash." Proceedings, 14th Stapp Car Crash Conference, SAE
Paper No. 700900, 1970.

Portnoy, H.D., McEThaney, J.H. Melvin, J.W. and Crojssant, P.D.
"Mechanism of Cervical Spine Injury in Auto Accidents." Proceedings
15th AAAM. pp. 58-83, 1972

Provost, E.L. and Schrum, D.J. "Dynamic Research of Upper Torso Restraints."
Proceedings, 9th Stapp Car Crash Conference, pp. 83-92, University
of Minnesota Press, 1966.

Pyrlina, N.P., et al. "[Characteristics of Lesions of the Cervical and
Superior Thoracic Divisions of the Spine From Ventral Flexion Under
Statically Dosed Loads (Experimental Study. I)]" Sudebnomed. Ekspert.
11:3-6, 1968. (Rus)

Reader, D.C. "The Restraint Afforded by the USAF and Proposed RAF-IAM
Seat Harnesses for the F-111 Under High Forward and Lateral
Decelerations." IAM Report No. 421, Sept., 1967.

Reid, J.D. "Effects of Flexion-Extension Movements of the Head and Spine Upon
the Spinal Cord and Nerve Roots." J. Neurol. Neurosurg. Psychiat.
23:214-221, 1960.

Roaf, R. "A Study of the Mechanics of Spinal Injuries." J. Bone Joint
Surg. 42B:810-823, 1960.

Robbins, W.A. et al. "The Influence of Support-Restraint in Survival
From +Gx and +GZ Impacts Using the LD50 Criterion with Guinea Pig
Subjects." Paper Presented at 39th Annual Scientific Meeting,
Aerospace Medical Association, 1968.

Roberts, V.L., et al. "Review of Mathematical Models Which Describe Human
Respone to Acceleration." ASME Publication 66-WA/BHF-13, 1966.

Roberts, V.L. "Biomechanics of Snowmobile Spine Injuries." J Biomech
4:569-577, 1971.

Rudy, K. "[Etiology and Results of Injuries of the Spinal Column]"
Schwejz Med Wchr 99:1433-1438, October, 1969. (Ger)

Rushmer, R.F. "Comparison of Experimental Injuries Resulting from
Decelerative Forces Applied to the Ventral and Dorsal Aspects of
Rabbits During Simulated Aircraft Accidents." ASTIA AD 135 555, 1944.

-44-



Rushmer, R.F., Green, E.L. and Kingsley, H.D. "Internal Injuries
Produced by Abrupt Deceleration of Experimental Animals." J. Aviat
Med. 17:511, Dec., 1946.

Rybicki, E.F. and Hopper, A.T. "A Dynamic Model of the Spine Using a
Porous Elastic Material." Symposium on Biodynamic Models and
Their Applications. AMRL-TR-71-29, 1971.

Saigo, K. "[Photo-elastic Study on the Stress Distribution in the Cervical
Spine with Various Head Positions]" J. Jap. Orthop. Ass. 45:65-79,
1971. (Jap)

Sano, K., et al. "Correlative Studies of Dynamics and Pathology in Whip-Lash
and Head Injuries." Scand J Rehabil Med 4:47-54, 1972.

Savely, H.E., Ames, W.H. and Sweeney, H.M. "Laboratory Tests of Catapult
Ejection Seat Using Human Subjects." ASTIA ATI-119947, 1946.

Schneider, R.C., Cherry, G. and Palntek, H. "The Syndrome of Acute Central
Cervical Cord Injury with Special Reference to the Mechanism Involved
in Hyperextension Injuries of the Cervical Spine." J. Neurosurg. 11:
546, 1954.

Schneider, R.C., Livingston, K.E., Cave, A.E. and Hamilton, G. "Hangmans
Fracture of the Cervical Spine." J. Neurosurg. 22:141-154, 1964.

Schneider, R., et al. “Lap Seat Belt Injuries; The Treatment of the
Fortunate Survivor." Michigan Medicine 67:171-186, 1968.

Schroter, G. "[On the Problem of Strain on the Cervical Spine in Female
Stenotypists]" Z. Ges. Hyg. 14:333-337, 1968. (Ger)

Schultz, A.B. and Galante, J.0. "A Mathematical Model for the Study of the
Mechanics of the Human Vertebral Column." J Biomech 3:405-416, 1970.

Schultz, A.B., Larocca, H., Galante, J.0., Andriacchi, T.P. "A Study of Geometrical
Relations in Scolrotic Spines" J. Biomech 5:409-420, 1972

Schwartz, M. "Comparative Study of Body Displacements in Both Humans and
Anthropomorphic Dummies when Simultaneously Subjected to Controlled
Vertical Impact Type Decelerations." Department of the Navy, Naval
Air Development Center, Johnsville, Pennsylvania, Report No. NADC-
AC-6808, April, 1968.

Selecki, B.R. "Cervical Spine and Cord Injuries. Mechanisms and Surgical
Implications." Med. J. Aust. 1:838-840, 1970.

Severy, D.M., Mathewson, J.H. and Bechtol, C.D. "Controlled Automobile Rear-
end Collisions; an Investigationof Related Engineering and Medical
Phenomena." Canad. Serv. Med. J. 11:727, 1955.

Severy, D.M., Mathewson, J.H. and Bechtol, C.D. "Controlled Automobile
Rear-end Collisions: An Investigation of Related Engineering and
Medical Phenomena." Chapt. 5, pp. 152-184, In, Medical Aspects of
Traffic Accidents, Ed. by H. El1iott, Montreal, Sun Life Assurance
Co. of Canada, 1955.

-45-



Severy, D.M., et al. "Vehicle Design for Passenger Protection from
High-Speed Rear-End Collisions." Proceedings, 12th Stapp Car
Crash Conference, pp. 94-163, SAE 680774, 1968.

Shaw, M. "Hangmans Break." Amer. J. Nurs. 70:2565-2566, 1970.

Shaw, R.S. "Ruptured Intervertebral Disk from Positive
Acceleration." J. Aviat. Med. 19:276-278, 1948.

Shirazi, M. "Response of the Spine in Biodynamic Environments."
Symposium on Biodynamic Models and Their Applications. AMRL-TR-
71-29, 1971.

Siau, "[The Spine in Aviators]" Rev Med Nancy 85:318-27, Apr., 1960. (Fre)

Sicard, A., et al. "[Fracture of Pedicles of the Axis and More Particularly
its Mechanism]" J. Chir (Paris) 102:517-26, Dec. 1971. (Fre)

Singer, J.M. et al. "Changes in Evoked Potentials After Experimental
Cervical Spinal Cord Injury in the Monkey." Exp. Neurol. 29:449-461,
Dec., 1970.

Slattenschek, A. "[Behavior of Motor Vehicle Windshields in Impact Tests
with a Phantom Head]" Automobiletechnische Zeit 70(7):233-241, July,
1968.

Smith, F.P. "[Experimental Biomechanics of Transvertebral Disc
Rupture." J. Neurosurg. 19:594, 1962.

Smith, F.P. "Experimental Biomechanics of Intervertebral Disc Rupture
Through A Vertebral Body." J. Neurosurg. 30:134-139, 1969.

Smith, J.W. and Walmsley, R. "Experimental Incision of the Intervertebral
Disc." J. Bone Joint Surg. 33 B:612-625, 1951.

Smith, W.S. and Kaufer, H. "A New Pattern of Spine Injuries Associated
with Lap Type Seat Belt." Univ Mich Med Center J 33:99-104, 1967.

Smith, W.S. and Kaufer, H. "Pattersn and Mechanisms of Lumbar Injuries
Associated with Lap Seat Belts." J. Bone Joint Surg. 51(A):239-
254, 1969.

Snyder, R.G., Snow, C.C., Young, J.W., Price, G.T. and Hanson, P.
"Experimental Comparison of Trauma in Lateral (-Gy), Rearward Facing
(+Gx) and Forward Facing (-Gx) Body Orientations when Restrained
by Lap Belt Only." Aerospace Med. 38:889-894, 1967, FAA Report
AM 69-13.

Snyder, R.G., Snow, C.C., Young, J.W., Crosby, W.M. and Price, G.T.
"Pathology of Trauma Attributed to Restraint Systems in Crash Impacts.'
Aerospace Med. 39(8):812-829, 1968.

Snyder, R.G. "A Survey of Automotive Occupant Restraint Systems: Where
We've Been, Where We are and Our Current Problems." Society of Auto-
motive Engineers, Inc., New York. International Automotive Engineering
Congress, Detroit, Michigan, Paper No. 690243, January, 1969.

-46-



Snyder, R.G. "Occupant Restraint Systems of Automotive, Aircraft, and
Manned Space Vehicles: An Evaluation of the State-of-the-Art and
Future Concepts." Imapct Injury and Crash Protection (E.S. Gurdjian,
W.A. Lange, L.M. Patrick, and L.M. Thomas, eds.), Charles C. Thomas,
Springfield, I11., pp. 496-563, 1970.

Snyder, R.G. "Human Impact Tolerance." 1970 Interrational Automobile
Safety Conference Compendium. SAE Publication P-30, pp. 712-782,
SAE 700398, 1970.

Snyder, R.G., Chaffin, D.B. and Schutz, R.K. "Joint Range of Motion
and Mobility of the Human Torso." SAE Paper No. 710848, 1971.

Snyder, R.G., Chaffin, D.B. and Schutz, R.K. Link System of the Human Torso
AMRL, Wright-Patterson Air Force Base, Contract F33615-70-C-1777,
1971.

Soechting, J.F., and Paslay, P.R. "A Model for the Human Spine During Impact
Including Musculature Influence" J. Biomech. 6:195-203, 1973.

Sonoda, T. "Studies on the Compression Tension, and Torsion Strength of the
Human Vertebral Column." J. Kyoto Prefert Med. Univ. 71: 659-702, 1962.

Stapp, J.P. "Human Exposure to Linear Deceleration, Part I, Preliminary
Survey of Aft-Facing Seated Position." AF Tech. Rept. 5915,
June, 1943,

Stapp, J.P. "Human Exposure to Linear Decelerative Forces in the Backward
Facing Seated Position." Military Surgeon 109:106-108, 1951.

Stapp, J.P. "Tolerance to Abrupt Deceleration." Collected Papers on
Aviation Medicine, AGARD, Butterworths Scientific Publications, London,
pp. 122-139, 1955.

States, J.D. and Balcerak, J.C. "The Effectiveness of Head Restraints in Rear
End Impacts." DOT HS-800877, June, 1973.

Stech, E.L. "Calculation of Human Spinal Frequency From Cadaver Data
and Comparison with Tests on Live Human Subjects." Report 122-
100, Frost Engineering Development Corporation, 1963.

Stech, E.L. and Payne, P.R. "The Effect of Age on Vertebral Breaking Strength
Spinal Frequency and Tolerance to Acceleration in Human Beings," Report
No. 122-101, Frost Engineering Development Corporation, Jan., 1963.

Stech, E.L. "The Variability of Human Response to Acceleration in the Spinal
Direction." Report No. 122-109, Frost Engineering Development Corporation,
May, 1963.

Steen, B. "The Function of Certain Neck Muscles in Different Positions of the
Head with and Without Loading of the Cervical Spine " Acta Morph. Neerl.
Scand. 6:301-310, 1966.

Stehman, M. "[Etiology and Treatment of the Cervical Syndrome]" Acta
Orthop. Belg. 32:555-560, July-August, 1966. (Fre

-47-



Steinmann, B. "[Traumatic Transverse Lesion of the Spinal Cord as an
Experimental Physiological Model]" Schweiz Med Wschr 93:1045
Aug. 1963. (Ger)

Sudzilovskii, F.B. and Khromov, 0.P. "[On Morphological Changes in the
Cervical Segment of the Spine in Subjects Practicing Wrestling]"
Arkh Anat. 44:66-71 Feb., 1963 (Rus)

Swaim, S.F. "Injury to the Cervical Spinal Cord in the Dog." J. Amer.
Vet. Med. Ass. 158:462-467, Feb., 1971.

Swearingen, J.J., Garner, J.D., McFadden, E.B. and Blethrow, J.G.
"Human Voluntary Tolerance to Vertical Impact." Aerospace Med
31(12):989, 1960.

Swearingen, J.J., et al. "Kinematic Behavior of the Human Body During
Deceleration." Civil Aeromedical Research Institute Report 62-13,
Oklahoma City, Oklahoma, 1963.

Tanabe, M. "[Experimental Studies on the Etiological Mechanism of So-called
Cervical Syndrome - Cervica Spondylosis Caused by Repeated Movement]"
J Jap Orthop Ass 40:175-194, May, 1966. (Jap)

Tarlov, I.M. and Klinger, H. "Spinal Cord Compression Studies. 2. Time
Limits for Recovery After Acute Compression in Dogs." Arch. Neurol.
Psychiat. 71:271, 1954.

Tarlov, I.M. "Spinal Cord Compression Studies. 3. Time Limits for
Recovery After Gradual Compression in Dogs." Arch. Neurol.
Psychiat. 71:588, 1954.

Tarriere, C. and Sapin, C. "Biokinetic Study of the Head to Thorax Linkage."
Proceedings, 13th Stapp Car Crash Conference, SAE Paper No. 690815,
1969.

Taylor, A.R. "The Mechanism of Injury to the Spinal Cord in the Neck Without
Damage to the Vertebral Column" J. Bone Joint Surg. 33B:543-547, 1951.

Taylor, E.R. "Biodynamics: Past, Present and Future." 6571st Aeromedical
Research Laboratory, Holloman Air Force Base, New Mexico, Report
ARL-TDR-63-10 , March, 1963.

Terry, C.T. and Roberts, V.L. "A Viscoelastic Model of the Human Spine
Subjected to +Gz Accelerations." J Biomech 1:161-168, July, 1968.

Tisserand, M. and Wisner, A. "[Behavior of the Cervical Vertebral Column
During Dorsal Impact]" Centre de Physiologie du Travail de 1'Institut
National de Securite, Report No. 73, 1966. (Fre)

Tkaczuk, H. "Tensile Properties of Human Lumbar Longitudinal Ligaments."
Acta Orthop. Scand. Suppl. 115, 1968.

Toennis, D. "[New Viewpoints on the Pathogenesis of Spinal Cord Lesions in
Injury of the Spine]" Langenbeck Arch. Klin. Chir. 292:522-3,
1959. (Ger)

-48-



Torvik, P.J. "An Analysis of the Pressure Wave Generated in Seated
Spinal Impact." Symposium on Biodynamic Models and Their Applications,
AMRL-TR-71-29, 1971.

Tursunov, B.S. "[Effect of Experimental Partial Excision of the Inter-
Vertebral Disk and Adjacent Surfaces of the Vertebral Bodies on the
Growth and Formation of the Spine]" Ortop. Traumatol. Protez. 31:
60-64, 1970. (Rus)

Unterharnscheidt, F., et al. "Traumatic Lesions of Brain and Spinal Cord
Due to Nondeforming Angular Acceleration of the Head." Texas Rep. Biol.
Med. 27:127-166, 1969.

Vasilev, V. "[Unco-Vertebra Exostoses From Biomechanical Standpoint]"
Nauch. Tr. Vissh. Med. Inst. (Sofiia) 46:1-6, 1967. (Bu]gg

Venable, J.R., et al. "Stress Fracture of the Spinous Process" JAMA
190:881-5, Dec., 1964.

Voigt, G.E. and Wilfert, K. "Mechanisms of Injuries to Unrestrained
Drivers in Head-on Collisions." Proceedings, 13th Stapp Car
Crash Conference, SAE Paper No. 690811, 1969.

Voigt, G. "[Traffic Medicine. 3. Head and Neck Injuries in Frontal Collisions]"
Lakartidningen 68:1866-1880, 1971. (Swe)

von Gierke, H.E. and Steinmetz, E. "Motion Devices for Linear and Angular
Oscillation and for Abrupt Acceleration Studies on Human Subjects (Impact)."
National Academy of Sciences - National Research Council,
Washington, D.C. Publication 903, 1961.

von Gierke, H.E. "Biodynamic Response of the Human Body." Appl. Mech.
Rev. 17:951-958, Dec., 1964.

Yulcan, A.P., King, A.I. and Nakamura,G.S. "Effects of Bending on the
Vertebral Column During +Gz acceleration." Aerospace Med. 41:294-300, 1970.

Walker, A.E. "Anatomical Factors Related to Pathogenesis of Acute Spine
Injuries. The Neurosurgeon's Viewpoint." J. Bone Joint Surg.
46:1806-10, Dec., 1964.

Walker, A.E. "Coexistence of Head and Neck Involvement in Impact Injuries."
Neckache and Backache C.C. Thomas, Springfield, I11. pp. 154-163, 1970.

Wasilev, W. "[Biomechanical Investigation of the Cervical Vertebrae]"
Dokl Bolg Akad Nauk 17:593-6, 1964. (Ger)

Wassilev, W. "[Changes in the Neck Part of the Spine in Vertical Load]"
Anat. Anz. 121:453-467, 1967. (Ger)

Waters, R.L., Morris, J., Perry, J. "Translational Motion of the Head and Trunk
During Normal Walking" J. Biomech 6:167-172, 1973.

Watts, D.T., Mendelson, E.S. and Kornfield, A.T. "Human Tolerance to
Accelerations Applied from Seat to Head During Ejection Seat Tests;
Pilot's Escape from High Performance Aircraft Mechanism for
Development and Test of." ASTIA ATI 206-052, 1947.

-49-




Watts, D.T., Mendelson, E.S., Hunter, H.N. Cornfield, A.T. and Poppen, J.R.
"Tolerance to Vertical Acceleration Required for Seat Ejection." J. Aviat.
Med. 18:554-564, 1947.

Weisflog, G. "[Remarks on the Physiomechanics of the Spine]" Polski.
Prezegl. Radiol. 21:141-158, 1957. (Pol)

Westerborn, A. and Olsson, 0. "Mechanics, Treatment and Prognosis of Frac-
tures of the Dorso-Lumbar Spine." Acta Chir. Scand. 102:59-83, 1951.

White, A.A. "Analysis of the Mechanics of the Thoracic Spine in Man."
Acta Orthop. Scand. Suppl. 127, 1969.

White, J.E. "Biomechanical Analysis of Traumatically Induced Cervical
Occipital Lesions." J. Amer. Osteopath. Ass. 64:938-39, 984-986, 1965.

Wickstrom, J., Martinez, J.L., Johnston, D. and Tappen, N.C. "Acceleration-
Deceleration Injuries of the Cervical Spine in Animals." Proceedings
7th Stapp Car Crash Conference pp. 284-301, 1965.

Wickstrom, J., Martinez, J. and Rodriguez, R. "Cervical Sprain Syndrome
Experimental Acceleration Injuries of the Head and Neck." The Prevention
of Highway Injury (Selzer, M., ed.) 1967.

Wickstrom, J.K., Rodriguez, R.P., Martinez, J.L. "Experimental Production
of Acceleration Injuries of the Head and Neck." Accident Pathology
pp. 185-188, U.S. Gov't. Printing Office,Washington, D.C., 1970.

Wickstrom, J.K., Martinez, J.L., Rodriguez, R. and Haines, D.M. "Hyperex-
tension and Hyperflexion Injuries to the Head and Neck of Primates."
Neckache and Backache, C.C. Thomas, Springfield, I11., pp. 108-117, 1970.

Williams, J.S. "The Nature of Seat Belt Injuries." Proceedings, 14th
Stapp Car Crash Conference, SAE 700896, 1970.

WiTliams, M. and Lissner, H.R. Biomechanics of Human Motijon, W.B. Saunders,
Phildelphia, Pa., 1962.

Wirsching, M. "[Relations of Form, Severity and Localization of Spinal Injuries
to the Mechanics of Injury]" Arch. Orthop. Unfallchir. 74:63-90, 1972. (Ger)

Yamada, H. and Evans, F.G. (ed) Strength of Biological Materials.
Williams and Wilkins Co., Baltimore, 1970.

Yamada, K., et al. "[Experimental and Clinical Studies on the Effect
of Long-term Vibration on the Spine]" J Jap Orthop Ass. 38:652-4,
Oct., 1964. (Jap)

Ziffer, D. "[Kinematics of Cervical Spine Injuries on Impacting Nonflexible
Obstacles - Steel Plates.]" Zbl. Verkehrs Med. 13:193-217, 1967. (Ger)

Ziffer, D. "[Kinematics of Cervical Spine Injuries on Impacting Different
Types of Safety Glass.]" Zbl. Verkehrs Med. 13:218-239, 1967. (Ger)

-50-



Ziffer, D., Bruckner, I'., Henn, R. and Spann, W. "Kinematics of Cervical
Spine Injuries on Impacting Different Types of Safety Glass." Proceed-
ings of Eleventh American Association Automotive Medicine, C.C. Thomas,
Springfield, I11., 1970.

-51-






SECTION III
ANATOMY/RADIOLOGY

-53-







ANATOMY/RADIOLOGY

Anatomy and the techniques of radiographic visualization play an ex-
tremely important role in the evaluation of whiplash injury and cervical
kinematics. Included in this section are references pertaining to the
anatomy, radiology, physiology, and pathology of the cervical region. Since
so many of the references within these subcategories could be cross indexed,
no further breakdown of subject areas occurred within the anatomy and/or
radiology grouping.

Before any thorough diagnosis of whiplash injury can be made, the
potential sites of injury must be recognized. The nerves, arteries, veins,
spinal cord, ligaments, disks and the numerous complex elements of the
vertebrae can be considered as the potentially injured structures. References
in this section describe the anatomy, physiology, growth and development of
these tissues and structures in humans as well as in experimental animals.

The diagnosis of the site of whiplash injury may frequently require
extended painstaking radiologic examination of the cervical region. The
radiologic examination is complicated by the composition of the cervical
tissues (ie. bone, muscle, vascular, disk, etc.), each requiring different
methods of visualization, exposure levels and viewing angles. Articles
referenced in this section analyze these various methods of visualization and
techniques that are required for effective evaluation of the injury.

The references for this section totaled 360.
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INJURIES

The cervical hyperextension-hyperflexion injury, commenly referred to as
"whiplash", is most frequently the result of rear-end automobile collisions.
The high incidence of neck injury related to rear-end impact has been well
documented by numerous references included in this section on cervical injuries.

The unique position of the head and the neck in relation to the rest of
the body presents a situation in which the cervical elements are particularly
vulnerable to injury or fracture. Simplistically stated, the head and the
neck are often modelled as a pendulum with the body as a base and may accumulate
considerable momentum. When the normal limits of the range of motion are
reached abruptly, the forces generated by this momentum may produce various
types of structural damage in the cervical region.

The cervical hyperextension-hyperflexion syndrome may be characterized
by a number of symptoms and injuries. Cervical pain, tenderness, muscle
spasm, blurring of vision, loss of balance, unconsciousness, ill-defined mental
changes, suboccipital headaches, subdural hemorrhage, 1igamental damage, nerve
root compression, extrusion of disk material, hemorrhage, hematoma, occluded
arteries, spinal cord damage, paralysis and cervical vertebral fractures or
subluxation are among the many potential lesions. Acute or chronic symptoms
of these lesions may persist for years, while in other cases injuries or
symptoms may not be evident for a considerable time.

Included in this section are 1368 references which describe the clinical
aspects, diagnosis, and treatment of the symptoms and injuries of the cervical

syndrome.
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