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Unequivocally, shaken baby syndrome is real. Unfortunately,
controversy exists in the courtroom, in the media and online
due to a few irresponsible individuals who continue to distort
the medical literature and perpetuate implausible theories.
There is little controversy in the medical community [1].
There is no “new science” that disproves the existence of
shaken baby syndrome or abusive head trauma. There is
new science that further defines what we see with shaken baby
syndrome and abusive head trauma, why we see it and how to
better differentiate abusive injury from other processes.
The findings of subdural hematoma, retinal hemorrhage
and hypoxic–ischemic encephalopathy remain highly suggestive of shaken baby syndrome, particularly in the absence
of evidence of an impact injury [2–5]. Although this “triad” is
not absolutely diagnostic of child abuse, it is highly suggestive
of the diagnosis. In the absence of an obvious alternative explanation, the presence of any one, any combination of, or all
three of these findings warrants a comprehensive, multidisciplinary medical and social workup and evaluation for child
abuse. Of course, this does not obviate the need for a concomitant and equally comprehensive workup for diagnoses other
than child abuse that might plausibly explain the child’s condition. Readers are referred to excellent essays by Dias [6] and
Vinchon [2] regarding the validity of shaken baby syndrome
as a diagnosis.
A recent systematic review from the Swedish Agency for
Health Technology Assessment and Assessment of Social
Services (SBU) has questioned the existence of shaken baby
syndrome [7, 8]. This study has many issues, beginning with
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legitimate questions of bias in its conception and backing [9].
One must seriously question the credibility of any study that
blatantly gives credence to widely discredited references
[10–14]. Other issues with the study include: (1) an artificially
constrained gold standard of “admitted or confessed traumatic
shaking or other trauma” (“other trauma” not defined); (2) a
suboptimal search strategy; (3) a broad dismissal of the literature without adequate definition of inclusion/exclusion
criteria for doing so; (4) rejection of cases with non-centralnervous-system findings — “did not include studies whose
focus was on infants also suffering from fractures, bruises or
other signs of trauma” [15]; (5) use of “retinal hemorrhage” as
a generic term; (6) discounting of child protection team evaluation as “circular,” criteria not defined; (7) exclusion of references with fewer than 10 cases relative to “the triad” but
inclusion of references with fewer cases, and even reports of
a single case, as evidence for alternative diagnoses, with no
assessment of quality; (8) use of “the triad” as a strawman and
thus asking a clinically irrelevant question — ignoring that the
diagnosis is never based on “the triad” only, but rather on a
comprehensive multidisciplinary evaluation [16–18]; (9) panel composition not inclusive of pertinent expertise — no pediatric radiologist, no pediatric neuroradiologist, no pediatric
ophthalmologist, no child abuse pediatrician; (10) refusal of
offered external peer review by multiple organizations with
subject matter expertise, including the American Academy
of Pediatrics (AAP), the American Society of Pediatric
Neurosurgeons (ASPN), the British Society of Paediatric
Radiology (BSPR), the European Society of Paediatric
Radiology (ESPR), the Norwegian Pediatric Association
(NPA), the Royal College of Paediatrics and Child Health
(RCPCH) and the Society for Pediatric Radiology (SPR)
[17, 18]. Essays by Saunders et al. [17] and DeBelle et al.
[18] fully expose the many methodological flaws of the
SBU study [7] and subsequent Acta Paediatrica paper [8].
DeBelle et al. [18] described the SBU study as “flawed, to
the extent that children’s lives may be put at risk” and called
for the withdrawal of the study “for the sake of unbiased
protection of children.”
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Numerous authors have appropriately questioned the validity of the SBU study [9, 17–25]. Responses from the SBU
authors to these challenges demonstrate the biases and lack
of objectivity of the SBU author group [15, 26–35]. It should
be noted that the Swedish study in no way disproves the existence of shaken baby syndrome or abusive head trauma.
Moreover, it fails to provide any coherent evidence base whatsoever for any alternative explanation for the combined findings of subdural hematoma, hypoxic–ischemic encephalopathy and retinal hemorrhage.
All retinal hemorrhages are not the same. Innumerable
bilateral, diffuse, multilayered retinal hemorrhages extending to the periphery are highly specific for child
abuse [36–40]. Retinal hemorrhage has been reported
with birth, accidental trauma, cardiopulmonary resuscitation, increased intracranial pressure, coagulapathy and
many other disease processes; however, with these etiologies, retinal hemorrhage is overwhelmingly much less
prominent and clearly different from that occurring with
severe abusive trauma [36–40]. Although retinal hemorrhage is not reliably evaluated by imaging, the finding is
often seen clinically in corroboration with what we do
see on imaging.
Within the medical literature, a large number of confessed
cases of shaken baby syndrome, abusive head trauma and
child abuse are documented [41–44]. Those working on child
protection teams in pediatric institutions frequently encounter
confessed cases. Simply running a Google search of the internet for “shaken baby” or a similar term turns up innumerable
cases of confessed abusive head trauma reported in the
news media. As noted by Dias [6], it is implausible to
think that these hundreds (if not thousands) of confessions are false when they are so eerily similar, time
after time after time after time...
Biomedical simulations fail to account for complexity, variability and dynamicity of the infant head and
neck. Such models also do not account for the variability and uncertainty of external insults. While biomechanical models do help us to understand response of
the body to external insults, it is not surprising that
different biomechanical simulations contradict one another given the implausibility of accurately modelling
the human body and the assumptions that must be made
with any given biomechanical model [45–49]. No reputable biomechanical studies disprove the existence of
abusive head trauma or shaken baby syndrome.
Shaken baby syndrome denialists conveniently exclude abusive head trauma cases with associated skeletal
trauma [7, 8, 50]; however, abusive head trauma in the
form of shaken baby syndrome is frequently accompanied by skeletal trauma [3, 51–53]. Others [54–56] have
put forth rickets and vitamin D deficiency as an explanation for the skeletal findings of child abuse even
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though such findings are clearly not caused by rickets
[57–61]. Such claims are pure fabrication. Needless to
say, the diagnosis of rickets, though moot, would not
explain fatal head injury.
In 2009, the term “abusive head trauma” was adopted
by the AAP for clarity [62]. This was necessary because
shaking trauma only accounts for part of the spectrum
of abusive head trauma and the term “shaken baby syndrome” was often misapplied to infants who suffered
other injuries instead of or in addition to shaking injury.
Impact injury and neglect frequently accompany shaking
injury. “Abusive head trauma” is a broader and more
inclusive term than “shaken baby syndrome” and accounts for the myriad ways that an infant’s head can
suffer at the hands of an abuser, not just limited to
shaking. The introduction of this term in absolutely no
way discounts the existence of shaken baby syndrome
[62]. Misstatements regarding adoption of the term
“abusive head trauma” are illustrative of how denialists
distort the truth [50, 63–65].
One role of medical societies is to educate and provide
guidance for medical and non-medical fact-seekers on
important aspects of medicine. Multidisciplinary reviews
and consensus statements provide clarity on challenging
subjects. In this issue of Pediatric Radiology, a multidisciplinary author group has provided a critical review of
abusive head trauma in light of recent challenges by
denialists [66]. The review addresses common misconceptions and challenges put forth by the denialists. This
review is supported by the American Academy of
Pediatrics (AAP), the American Professional Society on
the Abuse of Children (APSAC), the American Society
of Pediatric Neuroradiology (ASPNR), the European
Society of Neuroradiology (ESNR), the European
Society of Paediatric Radiology (ESPR), the Japanese
Pediatric Society (JPS), the Norwegian Pediatric
Association (NPA), the Society for Pediatric Radiology
(SPR) and the Swedish Paediatric Society. Review by the
general membership of the SPR incurred negligible dissent. As with the recent paper by Narang et al. [1] surveying pediatric health care providers, these endorsements provide substantial evidence of the overwhelming
acceptance that shaken baby syndrome and abusive head
trauma are very real and very common.
There is much that we don’t know about abusive head
trauma. Further study on the pathophysiology is needed.
Why do some infants have fatal head injury accompanied
by characteristic fractures, others have fatal head injury
and no fractures and yet others have characteristic fractures and seemingly no head injury? What is the pathophysiology of hypoxemic–ischemic encephalopathy?
What roles do injuries to the brainstem, cervical spinal
cord, cranial nerves and upper spinal nerve roots play?
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What are the long-term consequences of non-fatal abusive
head trauma? Does shaken baby syndrome cause chronic
traumatic encephalopathy? How do we increase our certainty in diagnosis when child abuse is present and when
it is not? How do we better differentiate abusive head
trauma from its differential diagnoses?
Research in child abuse is challenging. Future studies need
to minimize real or perceived circular reasoning. Data need to
be presented with assumptions and limitations explicitly stated
and discussed.
The diagnosis of abusive head trauma in children is
not solely based on the findings of subdural hematoma,
hypoxic–ischemic encephalopathy and retinal hemorrhage — it never has been. The diagnosis of abusive
head trauma is based on a thorough medical, forensic
and social investigation that includes the exclusion of
alternative diagnoses, underlying disease and accidental
trauma [17, 67, 68]. Quoting Saunders et al. [17], the
“rigorous diagnostic approach” includes a “careful review of all available data, often including data identified and assessed by a dedicated multidisciplinary team,
a constellation of imaging findings in the brain, bones,
neck, spine and abdomen, funduscopic findings, interviews with caregivers, forensic data (including postmortem studies), the presence of other malicious injuries
(e.g., burns, bite marks) and the exclusion of underlying
diseases and accidental injury.” Responsible and reputable medical professionals are extremely careful in making the diagnosis of abusive head trauma and not
misdiagnosing another condition as abusive head trauma. Appropriate differential diagnoses are always considered. Not infrequently, and probably more often than
not, a diagnosis of abusive head trauma is excluded or
remains uncertain due to lack of corroborative findings.
Valid cases of misdiagnosis of abusive head trauma with
reputable proof of another diagnosis are extremely rare.
As a society, our focus needs to shift toward better prevention, as well. Abusive head trauma is a leading cause of preventable mortality and morbidity in young children [69].
Previously normal children are rendered dead or permanently
disabled in an instant. This need not happen. If we could simply
prevent child abuse (infinitely more easily said than done), this
debate would not be necessary. On that, we can agree.
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