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Sir,
This letter is in response to the recent manuscript listed above

and written by Sauvageau et al. (1). It is clear from the description
of the event and the resulting trauma that the child sustained an
impact to the forehead; however, the authors additionally link
the child’s trauma to the preceding ‘‘intense violent rocking’’ of the
child on the playground equipment that occurred prior to the
impact event. In this way, the authors label the injury as a ‘‘shak-
ing-impact’’ event. The authors devote a considerable portion of
the manuscript to the description of the biomechanics of shaking
and state that ‘‘to be able to evaluate if the given history could
have generated similar forces to shaken baby syndrome (SBS), a
good understanding of the biomechanical forces that come into play
to create SBS classic triad is thus mandatory’’ (emphasis added).

Unfortunately, the authors do not heed their own advice. A bio-
mechanical analysis of a specific injury-producing event requires
characterizing the loading environment, understanding the injury
mechanisms present in the observed pathologies, and determining
whether or not the loading environment exceeds the injury toler-
ance values for the observed pathologies. In this way, a quantitative
and objective measure of the potential for various trauma in that
specific environment can be made based on the laws of physics
and the underlying mechanics of the various trauma.

Although poorly documented in terms of a biomechanical anal-
ysis, this case study is clearly one of an impact event. However,
against their own admonition, the authors make no attempt to
quantify the loading environment or to estimate and compare the
forces exerted on the child’s head during the ‘‘intense violent’’
rocking of the ride and the forces generated during the impact.
While provocative, the phrase ‘‘intense violent rocking’’ is mean-
ingless from a biomechanical perspective — the accelerations
generated during that activity and the subsequent impact event
could be directly measured or analytically estimated. The mechan-
ical characteristics of the rocking and impact events differentiate
them physically and result in the impact event generating far
greater head accelerations than the rocking or ‘‘shaking’’ event.
This has been demonstrated in the biomechanical literature by
several investigators, including the authors of this response (2–4).
If one reads the biomechanical and scientific literature on the sub-
ject, one will realize that not a single study has been published
that demonstrates that the loads generated during ‘‘shaking’’ can
exceed the injury thresholds for the ‘‘classic triad.’’ Not a single
published study exists that demonstrates the necessity for shaking
to precede an impact for that impact to cause injury (the so-called
shaking-impact syndrome). Additionally, to our knowledge, not a
single witnessed case of SBS resulting in ‘‘classic triad’’ injuries
has been published.

It is simply false to state, as the authors do, that there are no
injury tolerance values for the pediatric population. These values
are published in the literature (5–15) and continue to be investi-
gated. Are these data used routinely to develop safety systems for
the pediatric population (helmets, child car seats, etc.), somehow
insufficient to evaluate the potential for trauma when evaluating
cases of ‘‘nonaccidental’’ injury? Of course they are not, and the
ongoing research in this important area will continue to define and

refine these data. The same statement can be made for the use of
anthropomorphic tests devices in the investigation of pediatric
trauma. To state that ‘‘most authors’’ believe that these test tech-
niques and experimental methods are ‘‘faulty’’ is na�ve at best. If
the authors truly believe this, then they should present evidence on
the contrary, with specific peer-reviewed scientific and engineering
references that demonstrate the fallacy of these methodologies and
technologies. To do otherwise is to repeat the current mantra of the
SBS faithfully without ‘‘mandatory’’ understanding of the phenome-
non one is reporting.

Ironically, the authors of this case study have demonstrated that
a seemingly ‘‘minor’’ impact event (i.e., not a multi-story fall or a
high-speed motor vehicle accident) can generate the fatal pattern of
trauma often cited as the ‘‘classic triad’’ of SBS. They have also
demonstrated that an ostensibly identified ‘‘shaking-impact’’ event
can occur with a documented lucid interval, another finding thought
not to occur in cases of shaking. All of this is the result of the
authors’ attempt to insinuate the well-worn mantra of SBS in a case
of impact. In doing so, they have demonstrated that the ‘‘classic
triad’’ is nothing more than a general collection of intracranial
pathologies that result from head trauma. According to the authors,
SBS has ‘‘stood the test of time’’; however, their case study does
nothing more than undermine the exclusivity of the ‘‘classic triad’’
by demonstrating that it can occur from a relatively ‘‘minor’’
impact event.

In the interest of brevity, we respectfully conclude these com-
ments by stating that the peer review process has failed the Scien-
tific Community in this instance and the authors should open their
minds with regard to their approach in analyzing each case before
arriving at conclusions. The death of a child is a tragic event and
the records of that event should be thoroughly evaluated and not
illogically shoe-horned into the SBS paradigm.

References

1. Sauvageau A, Bourgault A, Racette S. Cerebral traumatism with a play-
ground rocking toy mimicking shaken baby syndrome. J Forensic Sci
2008;53(2):479–82.

2. Duhaime A-C, Gennarelli TA, Thibault LE, Bruce DA, Margulies SS,
Wiser R. The shaken baby syndrome: a clinical, pathological and bio-
mechanical study. J Neurosurg 1987;66:409–15.

3. Prange MT, Coats B, Duhaime A-C, Margulies SS. Anthropomorphic
simulations of falls, shakes, and inflicted impacts in infants. J Neurosurg
2003;9:143–50.

4. Cory CZ, Jones MD. Development of a simulation system for perform-
ing in situ surface tests to assess the potential severity of head impacts
from alleged short falls. Forensic Sci Int 2006;163:102–14.

5. St�rtz G. Correlation of dummy-loadings with real injuries of children
by repetition tests. In: Cesari D, Charpenne A, editors. Proceedings of V
International IRCOBI Conference. Bron, France: IRCOBI, 1986;121–31.

6. Klinich KD, Hulbert GM, Schneider LW. Estimating infant head injury
criteria and impact response using crash reconstruction and finite model-
ing. Stapp Car Crash J 2002;46:165–94.

7. Melvin JH, Lighthall JW, Ueno K. Brain injury biomechanics. In:
Nahum AM, Melvin JW, editors. Accidental injury: biomechanics and
prevention. New York: Springer Verlag, 1992;268–91.

8. Melvin JW. Injury assessment reference values for the CRABI-6 month
infant dummy in a rear-facing infant restraint with airbag deployment.
SAE J for Passenger Cars. Warrendale, PA: Society of Automotive
Engineers, 1995; SAE Paper 950872:1553–64.

9. Margulies SS, Thibault KL. Infant skull and suture properties: measure-
ments and implications for mechanisms of pediatric head injury. J Bio-
mech Eng 2000;122:364–71.

10. Margulies SS, Thibault LE. A proposed human tolerance criteria for dif-
fuse axonal injury. J Biomech 1992;25:917–23.

J Forensic Sci, Septmeber 2008, Vol. 53, No. 5
doi: 10.1111/j.1556-4029.2008.00849.x

Available online at: www.blackwell-synergy.com

� 2008 American Academy of Forensic Sciences 1249



11. Margulies SS, Thibault LE, Gennarelli TA. A study of scaling and head
injury criteria using physical model experiments. In: Cesari D, Charpenne
A, editors. Biokinetics of impact. Bron, France: IRCOBI, 1985;14:223–
34.

12. Holbourn AHS. Mechanics of brain injuries. Br Med Bull
1945;3:147–9.

13. Holbourn AHS. Mechanics of head injuries. Lancet 1943;2:438–41.
14. Ommaya AK, Goldsmith W, Thibault LE. Biomechanics and neuro-

pathology of adult and paediatric head injury. Br J Neurosurg 2002;
16:220–42.

15. Goldsmith W, Plunkett J. A biomechanical analysis of the causes of
traumatic brain injury in infants and children. Am J Forens Med Pathol
2004;25:89–100.

Lawrence E. Thibault,1 Sc.D. and Kirk L. Thibault,1 Ph.D.
1Biomechanics, Inc.
Essington, PA 19029
E-mail: kthibault@biomechanicsinc.com

1250 JOURNAL OF FORENSIC SCIENCES


