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SHAKEN BABY SYNDROME IN LEGAL MEDICINE (Abstract): The recognition of child abuse 
and the care of pediatric victims are recent concepts in the history of mankind. A growing aware-
ness of the need to treat and prevent such abuse is a characteristic of modern society. The beaten 
child syndrome was described by Ambroise Tardieu in 1860, but shaken baby syndrome is clearly 
described in the medical literature only a century later by Caffey in 1972. The definition of 
shaken baby syndrome is based on the association of major intracranial lesions and minimal ex-
ternal lesions, the diagnosis remaining difficult to establish today. The authors describe a small 
series of 7 cases of paediatric patients addressed for medico-legal expertise and suspicion of 
maltreatment. The lesional mechanisms necessary to cause this syndrome are still controversial 
and cause frequent debates in forensic pathology. These uncertainties sometimes make judicial 
repression inoperative. The therapeutic management of these infants in neurosurgery is little 
codified, clinical and scannographic inhomogeneities making it difficult to evaluate these therapies 
by comparing cohorts. Yet Shaken Baby Syndrome is a major public health issue due to the severe 
neurological injuries it causes in developing children. keywords: SHAKEN BABY SYNDROME, 
LEGAL MEDICINE, LESIONAL MECHANISM

INTrOdUCTION
The recognition of child abuse and the care 

of paediatric victims are recent concepts in the 
history of mankind. A growing awareness of 
the need to treat and prevent such abuse is a 
characteristic of modern society. The beaten 
child syndrome was described by Ambroise 
Tardieu in 1860, but shaken baby syndrome 
(SBS) is clearly described in the medical lit-
erature only a century later by Caffey in 1972 
(1,2). The definition of shaken baby syndrome 
is based on the association of major intracra-
nial lesions and minimal external lesions, the 
diagnosis remaining difficult to establish today.

The mechanisms of injury necessary to cause 
this syndrome are always a controversial subject 
and source of frequent debates in forensic med-
icine. These uncertainties make sometimes the 

judicial repression inoperative. However, shak-
en baby syndrome represents a major public 
health issue because of the severe neurological 
damage it causes to these children in the pro-
cess of brain development.

Subdural hematoma (HSD) in infants has not 
always been considered the result of a trauma. 
In 1971, Guthkelch made a direct relationship 
between cerebral and pericerebral lesions and 
repeated shaking (3). In 1974, Caffey describes 
the syndrome insisting on the disproportion 
between the important internal injuries and the 
minimal external lesions and confirms shaking 
mechanism (4). Subsequent studies validated 
the traumatic hypothesis and the physiophato-
logial mechanism describing the tearing of the 
bridging veins that drain the blood from the 
cortex to the sinuses of the dura because of the 
violent shaking. 
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Currently, SBS is defined by the presence 
of a subdural hematoma in an infant for which 
the interrogation does not find any history of 
cerebral or a mild head trauma incompatible 
with the lesions.

NCCAM published a statistical analysis on 
child maltreatment in United States. In this 
study, 0.49% of children are physically abused 
each year and child abuse is responsible for 2 
deaths per 100,000 children per year (5). In 
France, 30,000 children are abused each year 
and 400 die (6). No statistics exist for Romania 
as the syndrome has not been properly acknowl-
edged.

MATerIAL ANd MeThOdS
The authors describe a small series of 7 

cases of paediatric patients addressed for med-
ico-legal expertise and suspicion of maltreat-
ment between 2005-2017.

Inclusion criteria involved a child less than 
3 years old diagnosed with subdural hematoma.

Children with proven major trauma or known 
cause of subdural hematoma (meningitis com-
plication, history of neurosurgical intervention, 
complication of ventriculoperitoneal drainage) 
were excluded.

All the 7 children were addressed, diag-
nosed and treated at the Sfanta Maria Children 
Emergency Hospital and Nicolae Oblu Emer-
gency Hospital for subdural hematoma and 
were subject of medico-legal examination for 
various reasons.

All children benefited from computed to-
mography (CT) examination confirming the 
diagnosis.

reSULTS
Mean age of parents of the 7 children was 

32 years (20-49) for the father and 28,2 years 
(18-43) for the mother. In all cases children 
lived with their parents. Major social circum-
stances (unemployment, extreme poverty) were 
present in 2 cases. In 3 cases, the hospitalized 
child was the first offspring of the couple. 5 
children were males and 2 females with a mean 
age at diagnosis of 8,3 month (less than one 
year – 6 cases, older than one year – one case). 

Parents were interrogated in all cases and 
asked to describe the days preceding the diag-
nosis. A head trauma was spontaneously evo-
cated in only 2 cases but without specific details 
(moderated domestic trauma – fall from 1 me-
ter or head impact to the sink while washing), 

in 3 other cases parents have told about a type 
of head trauma later during the visit. 

External signs of trauma were discovered in 
only 3 cases (hematoma, excoriations).

Clinical signs discovered during the inter-
rogation were present for less than a week in 5 
cases (less than 24 hours in 1 case, less than 3 
days in 2 cases).

The symptoms recorded in the medical files 
were vomiting (4 cases), weakness (5 cases), 
drowsiness (3 cases), coma (1 case), motor 
deficit (1 case), comitial crisis (5 cases), hypo-
tonia (4 cases), fontanel under tension (4 cas-
es), increase of cranial perimeter (2 cases). The 
symptoms were frequently associated like hy-
potonia with comitial crisis, vomiting with fon-
tanel under tension, increased cranial perimeter 
with fontanel under tension and vomiting.

Fundoscopy was performed in all cases with 
retinal bleeding observed in 4 cases.

The diagnosis was confirmed by CT in all 
cases. Subdural hematoma was bilateral in 6 
cases and unilateral in just 1 case. The hema-
toma was hyperdense compared to the brain in 
2 cases, in one case it was isodense and in 4 
cases it had a mixed aspect (hyperdense with 
hypodense regions). The hematoma was of me-
dium size (10-20 mm thickness) in 4 cases, 
important (> 20 mm thickness) in 2 cases and 
mild (<10 mm) in 1 case. A hyperdense aspect 
of sulci suggestive for subarachnoid haemor-
rhage was detected in 5 cases. No image sugges-
tive for intraparenchymal contusion was de-
tected. An associated skull fracture was identified 
in 1 case. The EEG was abnormal in 6 cases. 

Intubation was needed in 2 cases and surgi-
cal evacuation in 4 cases (transfontanel punc-
ture, peritoneal or external derivation) with no 
complications. Mean hospitalization time was 
of 21,3 days.

dISCUSSIONS
The intensity of the trauma necessary for the 

rupture of bridging veins remains a subject of 
controversy. Except the cases (rare in the SBS) 
where there are obvious external lesions sug-
gestive for violence, diagnostic suspicion is 
based on a discrepancy between major intrac-
ranial lesions and minimal or absent external 
lesions.

SBS semiology is very variable. It can pre-
sent as an epileptic state refractory to the most 
severe resuscitation, and evolving towards in-
fant’s death or as a simple break in the growth 
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curve of the cranial perimeter or even vomiting 
associated with excessive tension of the fonta-
nel. Between the two extreme situations, there 
are many clinical presentations (vomiting, hy-
potonia, drowsiness, feeding issues, weakness) 
that could suggest SBS.

The variability of the symptoms may delay 
the diagnosis.

In 1962, Kempe described the context of the 
SBS: parents with psychological disorders, ad-
dictive behaviours, a low intellectual level, his-
tory of abuse. He specifies that the syndrome 
can nevertheless sometimes occur in parents 
who have received a good education and who 
have a stable socio-economic situation (7).

A multicentre study of 1875 hospitalized 
children with 2.5% of children abused, high-
lights the low socioeconomic level and the sin-
gle-parent family as a risk factor (8). 

The series of Ebbin (n = 106), finds a dif-
ference of racial distribution among SBS chil-
dren parents compared to the usual population 
of the hospital. Caucasians are much more rep-
resented (9). 

For Caffey, the parents of the victims have 
no distinctive sign (social, economic, cultural, 
racial, educational) and children are most often 
well-nourished and well-dressed (10). 

On the other hand, head injuries are com-
mon in infants. A study performed in 1969 
showed that 47% of a series of 536 children 
seen in consultation or in hospital, had been 
victims of a fall in their first year of life. This 
proportion was higher among hospitalized chil-
dren (77%) than in children seen in consultation 
(30%) (11). 

Different series in the literature try to esti-
mate the proportion of non-accidental head 
trauma. In his series of 84 infants Billmire 
found that 36% of head trauma occurring in 1 
year children are due to abuse.

Duhaime evaluated 100 children under two 
years, and found that 24% of head injuries are 
attributed to maltreatment (12). In 2000, Reece 
found, in a series of 287 traumatic brain injury 
in children less than 6 years that 81% are ac-
cidental injuries and 19% are due to maltreat-
ment (13). Dashti series involving 405 trau-
matic brain injuries in children showed that 9% 
are attributable to abuse. However, in the sub-
group of children under 2 years (n = 99) the 
non-accidental aetiology is retained in 32% of 
cases (14). 

For Spear, traumatic brain injury of non-
accidental origin in children, accounts for 
150,000 cases per year in the United States and 
is responsible for 1,100 deaths per year (15).

Corroborating the studies, one can affirm 
that 15% to 40% of head trauma in children 
are not accidental.

In the vast majority of cases, abuse is expe-
rienced in infancy, almost exclusively in chil-
dren under 2 years, and most often less than 1 
year.

Subdural hematoma in the context of an SBS 
generally occurs earlier than other aetiologies 
of infantile subdural hematomas (accidental 
trauma, meningitis, surgery). 

The predominance of boys among SBS vic-
tims is described by almost all authors (16), 
most evoking the behavioural hypothesis.

According to Caffey, for the few cases of 
hospitalized SBS, there are probably thousands 
of shaken babies who never see a doctor (4). 

In children who are victims of SBS and who 
reach medical observation, the clinical findings 
are very diverse. They are spread over a large 
scale of severity ranging from a strictly normal 
clinical condition without any psychomotor re-
tardation to a ‘vegetative’ (or death) through all 
the stages of a continuum (psychointelectual dif-
ficulties, sensory deficit, motor deficit, cerebral 
palsy, retardation). According to some authors, 
unrecognized (or not presenting to the hospital) 
SBS could be responsible for mild mental re-
tardation, serious academic difficulties, unex-
plained visual or auditory deficits, hydroceph-
alus, essential epilepsy, seen in older age.

For Caffey, 2 million children under 18 with 
mild mental retardation in the United States 
may have been victims of SBS (4).

Many social, family, and personal risk fac-
tors (racial, ethnicity, urban environment, edu-
cation level, young parents, unstable family 
environment, prematurity, first child, adopted 
child) are described for abuse in general (any 
age and any type of injury). However, the exist-
ence of these risk factors in the particular pop-
ulation of infants at risk of SBS remains con-
troversial.

The majority of authors interested in the 
physiopathological mechanism of the subdural 
hematoma accept the hypothesis of single or 
multiple bridging veins rupture responsible for 
bleeding (17). These veins drain the cortical 
veins and cross the meningeal spaces in order 
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to open into venous sinuses. These bridging 
veins are more numerous on the sides of the 
superior longitudinal sinus.

Rupture of these veins is due to the brain 
mobilization inside the skull favorited by a cranio-
cerebral disproportion. This mobilization is more 
important if rotational forces are applied. The 
transversal forces that we usually encounter in 
direct shocks (especially during accidental in-
juries) do not cause enough brain mobilization 
for bridging veins to rupture (18). Moreover, 
lesions associated to non-rotational forces are 
localized and asymmetric. 

These rotational forces can be obtained by 
shaking the head while holding the infant from 
the chest or arms. The movement of the ce-
phalic extremity then describes curves around 
an axis of rotation represented by the lower 
cervical spine (‘whiplash’ effect). The rota-
tional forces are proportionally more important 
in the infant because the weight of the head 
represents a large part of the body mass (10%), 
neck muscles are weaker compared to older 
children, and the postural control of the head 
is not well developed (19).

Several authors insist on the greater sever-
ity of brain damage in infants compared to the 
older child and the adult (20). This increase in 
lesions severity for the same trauma is attrib-
uted mainly to cerebral immaturity at this age. 
The brain structures of the infant are composed 
a greater proportion of water than in adults. 
Support (glial) tissue is not fully developed. 
The cumulative effect of repeated moderate 
shaking is certainly more serious than a single 
violent blow on the head.

There are no pathognomonic clinical signs 
of SBS. The severity of the semiology of SBS 
is of great variability. The diagnosis is based on 
the association of a subdural hematoma and the 
absence of signs of violent trauma. For some, 
the complete syndrome must include retinal 
haemorrhages at fundoscopy. The most fre-
quently encountered symptoms are vomiting 
(50%), feeding difficulties, consciousness dis-
orders, comitial crisis, hypotonia, coma, fon-
tanel under tension, increased cranial perime-
ter. Vegetative disorders (bradycardia, ten sional 
and thermic instability) are also frequently 
encountered.

Extra-neurological lesions should also be 
investigated: scalp lesions, thoracoabdominal 
lesions (ribs or limbs fracture, pulmonary con-

tusions, splenic lesions).
The subdural hematoma is most often bilat-

eral in SBS and sometimes associated to me-
ningeal bleeding (31%) (13), brain contusion, 
cerebral oedema and diffuse axonal lesions.

Differential diagnosis should be performed 
with subdural hematoma of other causes (hae-
mostasis disorders, malformative causes, infec-
tions meningitis, Lobstein disease, metabolic 
disorders, tumoral or inflammatory brain le-
sions).

The most frequently encountered complica-
tions are epilepsy (rare in occasional trauma), 
extended cerebral ischemia, hydrocephalus, 
brain atrophy, neurologic deficit, mental retar-
dation. Surgical treatment may be necessary in 
selected cases (transfontanel puncture, perito-
neal or external derivation).

The literature reports an overall mortality of 
10%. Children with SBS have a poorer prog-
nosis than the those with accidental head trau-
ma for the same initial Glasgow score (21).

The diagnosis of abuse is usually not an easy 
diagnosis and is certain in only two situations: 
in the presence of multiple traumas and major 
lesions, and in case of the abuser’s testimony. 
However, these two situations are relatively 
rare, especially in the case of SBS. The exter-
nal or bony traumatic injuries are often moder-
ate or even absent; and confessions are excep-
tional.

The decision to report a suspected case of 
abuse is often fraught with consequences. Ex-
cess and lack of reporting may be responsible 
for severe harm to the child and his family. The 
decision should be based on a multidisciplinary 
approach and is not apprehended in the same 
by various authors and in different countries. 
Kemp encourages early prevention of protection 
authorities (22).

CONCLUSIONS
The lesional mechanisms necessary to cause 

SBS are still controversial and cause frequent 
debates in forensic pathology. These uncertain-
ties sometimes make judicial repression inop-
erative. The therapeutic management of these 
infants in neurosurgery is little codified, clini-
cal and scannographic inhomogeneities making 
it difficult to evaluate these therapies by com-
paring cohorts. SBS is a major public health 
issue due to the severe neurological injuries it 
causes in developing children.
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