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Abusive head trauma (AHT) is a medicolegal diag-
nosis based on medical information presented by 
healthcare providers and determined by the judg-

ment of legal professionals and jurors. The diagnosis not 
only indicates mechanism of action but also intention. As 
such, it is a unique diagnosis that presents the neurosur-
geon with many unfamiliar challenges. It is unfortunately 
common in the pediatric population, with an incidence be-
tween 13 and 40.5 per 100,000 per year in infants younger 
than 1 year of age, and nearly a quarter of those cases re-
sult in the death of the child.1,2 Thus, a diagnosis of AHT 
may progress to a legal definition of homicide in select 
cases.

The purpose of this article is to familiarize the pediat-
ric neurosurgeon with some of the more common medico-
legal issues surrounding AHT as well as to discuss legal 
commitments and ethical obligations of the neurosurgeon 
in these cases.

A History of Controversy
The history of AHT is fraught with medical and legal 

controversy, particularly with regard to shaken baby syn-
drome (SBS). Descriptions of injuries that raise suspicion 

of child abuse were first documented in the middle of 
the 19th century.3,4 In 1946, a radiologist named Dr. John 
Caffey published an article associating subdural hemato-
mas with specific patterns of bone injuries in the pediat-
ric population.5 In 1972, he postulated that these injuries 
were linked by a common mechanism, specifically whip-
lash sustained during violent shaking.6 He also noted the 
frequency of retinal hemorrhages in these children, and 
these observations led to the conclusion that the SBS triad 
(bilateral subdural hematomas, retinal hemorrhages, and 
encephalopathy) was pathognomonic for the diagnosis of 
AHT.7 However, the hypothesis that shaking a small child 
could cause this triad of injuries was developed before the 
era of evidence-based medicine, and therefore many stud-
ies on the topic prior to 1998 lacked the statistical rigor 
of today’s standards.8 As such, the diagnosis of AHT, and 
particularly that of SBS, came under intense scrutiny and 
was criticized as a diagnosis predicated on flawed science.3 
Legal defenses were able to exploit these weaknesses and 
used the medical complexity of AHT to confuse juries into 
doubting the validity of AHT as a medical diagnosis.9 This 
scrutiny in part led to the surge in appeals of criminal con-
victions for SBS seen in the 1990s and early 2000s.7
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Importantly, a realization emerged that the pattern of 
injuries seen with SBS, although highly suggestive of an 
inflicted injury, is not sufficiently unique to be considered 
pathognomonic for SBS.2 Some have argued that the SBS 
triad was developed as a legal tool for the courtroom rather 
than as a reflection of a true clinical syndrome.10 Indeed, 
there is no gold standard for the diagnosis of SBS or AHT, 
but many efforts have been made to develop tools that can 
accurately identify when abuse has occurred based on the 
pattern of injuries.11 The need for such a tool stems from 
the fact that these events are seldom witnessed and the 
perpetrator does not confess to the crime in most cases.12 
Adding further to the confusion, unsubstantiated theories, 
such as dysphagic choking,13 have been developed for use 
in the courtroom as alternative explanations for these in-
juries, with minimal scientific or medical merit.14 These 
strategies underscore the fact that much of the legal con-
troversy surrounding SBS has largely been fabricated.10,15 
Regardless, the medical community has moved away from 
use of the term “SBS” and toward the term “AHT,” which 
does not specify the mechanism of injury.

There is a broad medical consensus that AHT causes 
injuries seen in the SBS triad as well as other characteristic 
injuries, but there has been much debate over the precise 
mechanism through which the injuries are inflicted. The 
presumption of shaking was based on both confessions 
from perpetrators and the fact that many children had no 
external signs of injury.16 However, biomechanical studies 
in adult primates have suggested that the forces generated 
by shaking are insufficient to cause the injuries seen in 
children with AHT.17 In contrast, the forces generated by 
abrupt deceleration from striking a hard object may be 50 
times greater. Further, Duhaime et al. reported that signs 
of blunt trauma could be found in most children diagnosed 
with SBS and, upon autopsy, in all children who died from 
SBS.18 They argued that signs of external trauma may not 
be as visible in babies because their skulls are much more 
pliable than adult skulls, thereby distributing the force of 
impact over a broader surface area. However, other re-
searchers have criticized the biomechanical studies, argu-
ing that adult primates do not accurately model the tis-
sue properties of an infant’s head and neck and that the 
single-cycle rotation used to inflict injury in these studies 
does not reflect the biomechanical forces generated during 
violent shaking.16

Since these studies were first performed, other groups 
have attempted to replicate the distinctive injury patterns 
of AHT by shaking juvenile animal models such as piglets 
and lambs. They found that younger animals with biome-
chanical tissue properties more akin to those found in in-
fants are more susceptible to traumatic brain injuries from 
shaking and that multiple injuries inflicted over short in-
tervals can compound and progress with time.19,20 Despite 
these findings, the injuries sustained from these simula-
tions remained relatively minor compared to those ob-
served with AHT. Indeed, hypoxic injury, the most com-
mon neuropathological feature of AHT,21 was observed in 
only a small minority of animal subjects. Such discrep-
ancies have been attributed to using anesthetized animals 
and animals with more mature neuroanatomy.

Some of the difficulty in modeling AHT stems from the 

dearth of direct data (e.g., video of the incident) on which 
the precise mechanisms can be reproduced. As a result, 
efforts to better understand AHT through isolating cranial 
injury may miss critical components of AHT pathophysi-
ology such as injuries to the craniocervical junction.20 In-
juries to the nuchal ligaments can be found in up to 78% of 
children with AHT, and it has been hypothesized that hy-
perflexion injuries at the cervicomedullary junction may 
cause a transient neuropraxia that presents as an apneic 
event.1,22 It is important to note that, despite this academic 
debate, there is a general consensus that violently shaking 
a small child is likely to inflict harm.

Medical Obligations of the Neurosurgeon in 
Cases of Suspected AHT

A key component in the workup for AHT is the de-
velopment and thoughtful evaluation of a thorough dif-
ferential diagnosis. Most alternative explanations broadly 
fall under two categories, accidental trauma and medical/
congenital abnormalities, with accidental trauma being 
the more common of the two.23

Nonaccidental trauma is a common mechanism of se-
vere injury in children, and thus providers should consider 
AHT when head injuries are identified.4 Compared to head 
injuries from accidental trauma, AHT trauma is more 
common in younger children, especially those younger 
than 4 months of age, and it tends to lead to more severe 
presentations.24 Specifically, bilateral subdural hemato-
mas, interhemispheric subdural hematomas, retinal hem-
orrhages, seizures, apnea, impaired consciousness, diffuse 
cerebral edema, hydrocephalus, complex skull fractures, 
and bruising of the torso, ears, and neck are more com-
mon in cases of AHT, while simple parietal skull frac-
tures and epidural hematomas are more common in cases 
of accidental trauma.1,11,24 There are special examples of 
accidental trauma, such as falling down stairs, that can 
present with severe injuries in patterns similar to AHT, 
but these are typically associated with external signs of 
trauma.1 A traumatic birth can cause bilateral subdural he-
matomas and retinal hemorrhages, but these injuries tend 
to be asymptomatic and resolve after 4 weeks.

Various coagulopathies, metabolic disorders, and con-
genital abnormalities can present similarly to AHT. Per-
haps one of the more common imitators is macrocephaly 
from external hydrocephalus.1 In this condition, enlarge-
ment of the subarachnoid spaces may be confused for 
chronic, bilateral subdural hematomas. This condition is 
benign and needs no further management. Children with 
glutaric aciduria, a rare genetic disorder, can also pre sent 
with macrocephaly. They are prone to develop bilateral 
subdural hematomas and retinal hemorrhages. Basal gan-
glia necrosis and open sylvian fissures seen on cranial 
imaging can help distinguish this metabolic disease from 
AHT. These examples illustrate the importance of a thor-
ough workup to rule out underlying genetic defects and 
other coagulopathies in the evaluation of AHT.

In general, injuries sustained from AHT are more like-
ly to require neurosurgical intervention,24 and therefore 
the neurosurgeon plays a critical role in the evaluation and 
treatment of children with AHT. Indeed, the neurosurgeon 
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has a special obligation to self-educate on the manage-
ment of AHT and on how to distinguish AHT from acci-
dental traumatic injury and other medical conditions. The 
neurosurgeon should help guide the diagnostic workup for 
AHT, and he or she is responsible for carefully document-
ing historical reports, physical examination findings, and 
radiographic interpretations. Furthermore, the neurosur-
geon is often the sole provider who relays intraoperative 
findings, such as injuries identified upon reflection of the 
scalp, that can help determine the mechanism of injury. 
As such, these findings must be clearly documented in the 
medical records. Nevertheless, the neurosurgeon need not 
speculate as to the mechanism of injury, and in general, is 
advised against doing so.

Legal Commitments of the Neurosurgeon in 
Cases of Suspected AHT

Many neurosurgeons find that the legal process sur-
rounding AHT is cumbersome, unfamiliar territory. De-
terminations of AHT can interrupt clinical practices and 
throw the neurosurgeon into an uncomfortable, adver-
sarial environment. However, it is important to remember 
that the role of the neurosurgeon in the legal process is 
as an advocate for the truth, not necessarily an advocate 
for justice for a particular side. The ability to advocate for 
the truth depends on having a good foundation of knowl-
edge regarding AHT and on thorough documentation of 
the case. Medical records are legal documents. These le-
gal cases may continue for 2 or 3 years as they labori-
ously navigate the judicial system. This interval can make 
it difficult to remember the precise details of a case, unless 
details are written down. Furthermore, documentation 
must be approached with the understanding that AHT is 
not an ordinary brain injury. Details of the case should be 
documented with a mechanism in mind, but, once again, 
speculation and editorials on antecedent events should be 
avoided.

The legal process itself varies substantially from case 
to case and location to location. The process outlined be-
low is a generalization based on cumulative experiences 
with the Safe Child and Adolescent Network at Seattle 
Children’s Hospital.

AHT cases are typically handled by the office of the 
state’s attorney general. If a neurosurgeon is to be in-
volved, the office may contact him or her via the legal 
service office with a subpoena for deposition testimony. 
This subpoena mandates the neurosurgeon to meet with 
a court reporter and attorneys from both the prosecution 
and the defense, but the neurosurgeon can request that this 
meeting happen after normal business hours so as not to 
interrupt clinical practice. The neurosurgeon can be called 
as either a fact witness or an expert witness, although the 
state cannot compel the treating physician to serve as an 
expert witness in the technical sense of the term. The role 
of the fact witness can be viewed as an extension of the pa-
tient-surgeon relationship. The interview will focus on the 
specific findings identified by the neurosurgeon and the 
details of the care that was provided. In contrast, an expert 
witness will offer opinions on what might have happened 
and answer hypothetical questions. The expert witness will 

be asked to determine whether abuse occurred but should 
avoid weighing in on a verdict as this is determined by the 
judge or jury. Notably, the verdict tends to rely heavily on 
the debate between expert witnesses from opposing sides. 
In general, neurosurgeons are discouraged to serve as both 
a fact witness and an expert witness, because the latter 
may discredit the testimony of the former.

Once subpoenaed, the neurosurgeon should contact 
their institution’s risk management office. Risk manage-
ment may provide legal resources and advice, and prevent 
the provider from becoming a subject of scrutiny in the 
case. The attorney general’s office should be contacted fol-
lowing consultation with risk management to schedule the 
deposition. The deposition typically lasts several hours and 
covers questions from both legal teams. An expert witness 
is more likely to encounter an adversarial environment in 
which his or her credibility may be challenged, but regard-
less of the neurosurgeon’s role, the provider is expected 
to render expert medical testimony based on “reasonable 
medical certainty.” It is important to understand that there 
is no legal consensus on the definition of this term. In fact, 
the term is fluid and appears to vary quite widely between 
the different experts who are testifying and their levels of 
expertise.25

Most cases enter a plea deal, settle, or are dropped for 
procedural matters, but a small minority of cases, perhaps 
5%, will go to trial. If the case goes to trial, the neurosur-
geon may receive a second subpoena for trial testimony. 
In general, there are two types of trials, civil (or family) 
and criminal. Civil proceedings determine custody of the 
child, and the evidentiary standard upon which decisions 
are made varies among states from “preponderance of 
evidence” to “clear and convincing.” In contrast, criminal 
proceedings determine guilt, and the verdict is rendered 
based on the standard of “beyond a reasonable doubt.” Al-
though it is important to know the functional differences 
between types of proceedings, the actual role of the neu-
rosurgeon does not vary. Indeed, all testimony should be 
as precise and factual as possible and delivered within a 
reasonable degree of medical certainty. When uncertainty 
emerges during a line of questioning, the neurosurgeon 
should state that uncertainty exists. A strictly “yes” or 
“no” response is neither required nor appropriate in such 
circumstances.

Conclusions
AHT is an all too common occurrence within the pe-

diatric population. It is particularly unique among medi-
cal diagnoses because of the legal implications imposed 
by the diagnosis, and therefore it has been the subject of 
much legal controversy over the decades. As the neuro-
surgeon possesses an exceptional expertise that is particu-
larly relevant to treating these patients, he or she plays a 
critical role in these cases as an advocate for the truth. 
This role necessitates that the neurosurgeon is well versed 
on the presentation of AHT and on scientific controversies 
surrounding the diagnosis. The neurosurgeon should be 
capable of performing a thorough workup for evaluating 
the differential diagnosis in AHT, while providing precise 
and comprehensive documentation of his or her findings. 
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In the event of a subpoena for testimony, the neurosurgeon 
should approach his or her institution for guidance and ac-
cess to legal resources.
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