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Original article

Purpose: This study aimed to establish the medical evidence of abuse by comparing the clinical 
differences between children with shaken baby syndrome (SBS) who had no signs of trauma and 
traumatic brain injury (TBI). 
Methods: Children aged <5 years with intracranial hemorrhage (ICH) were divided into SBS 
group and TBI group, which was developed because of intentional or accidental trauma including 
physical violence. We investigated clinical characteristics, ICH and brain injury patterns, fundus-
copic examinations, and the legal consequences for guardians. 
Results: Compared to TBI, children with SBS had a higher incidence of neurological symptoms, 
including seizures (80.0% vs. 15.4%, P=0.001) and mental changes (73.3% vs. 32.5%, P=0.003); 
they also had a longer time to hospitalization (SBS, 21.8±30.4 hours; TBI, 9.5±21.3 hours; 
P=0.046). The rate of bilateral ICH was significantly higher in the SBS group (73.3% vs. 19.0%, 
P=0.001). In the TBI group, the incidence of epidural hemorrhage (EDH) and subdural hemorrhage 
was equal (42.3%), but EDH was not seen in the SBS group. Multistage ICH (58.3%) and diffu-
sion-limiting lesions (75.0%) were common in SBS, with high mortality and neurological sequel-
ae (86.7%). Nevertheless, only a few guardians (13.3%) were separated from the victim and only 
one person (6.7%) who confessed to abuse was detained. 
Conclusion: Children with SBS who have never been affected to external physical forces can have 
multistage and bilateral ICH with severe brain damage, which is clinically different from TBI. Our 
data suggest that adequate protection and active legal actions are required in order to protect 
children who had sufficient characteristics of SBS.  
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Introduction 

Shaken baby syndrome (SBS), first described by Ludwig and 
Warman in 1984, is characterized by subdural hemorrhage (SDH), 
retinal hemorrhage (RH), and encephalopathy with minimal or no 

apparent signs of external trauma to the head and neck [1]. Cur-
rently, SBS is often referred to as abusive head trauma (AHT), a 
term adopted in 2009 because abusive head injuries at up to 5 years 
of age have several potential causes, including shaking and/or 
abrupt impact [2]. Accordingly, AHT has two subtypes: (1) brain 
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injury caused by forcibly shaking an infant or toddler (SBS) and 
(2) injuries caused by hitting the infant’s head with a blunt or hard 
object (intentional injuries). In both cases, the potential for child 
abuse should be considered, and legal action should be taken if 
warranted. 

Although AHT is relatively easy to diagnose based on other in-
flicted injuries (such as fractures or bruises) or confession by the 
perpetrator and/or witnesses to the abusive event [3], intracranial 
injuries caused by shaking alone usually lack other obvious signs of 
trauma. Supporting a mechanism for intracranial injuries other 
than abuse is challenging without a witness or a confession. Conse-
quently, the use of the SBS triad (SDH, RH, and axonal damage or 
cerebral edema) as meaningful direct evidence of abuse rather than 
circumstantial evidence remains debatable. 

According to Korean legal judgments, children who exhibit the 
SBS triad are considered victims of abuse even without a witness 
or a confession [4]. However, Elinder et al. [5] argued that it is rea-
sonable to diagnose a patient with SBS even without clear evidence 
of the triad, and several other studies have supported this claim [6-
10]. Hoskote et al. [6] investigated the association between 
non-accidental head injury in children with acute SDH and five 
risk factors: (1) RH; (2) age < 12 weeks; (3) inconsistent history; 
(4) positive skeletal survey; and (5) unexplained bruising. The 
presence of one of these factors was associated with an 82% proba-
bility of non-accidental head injury, two factors with a probability 
of 93%, and three or more factors with a 100% probability. Nota-
bly, bilateral RH, which is common in children with AHT, has an 
incidence of 1% to 3% in adults, even in those who sustain a severe 
head injury, suggesting that RH rarely occurs due to accidental ex-
ternal force [7]. In the diagnosis of AHT in children, RH reported-
ly has a specificity of 93.2%, and severe RH has a 100% specificity 
[8]. In other words, of the SBS triad, the co-occurrence of SDH 
with RH suggests a high likelihood of abuse. AHT also accounts 
for 95% of all serious intracranial injuries and 64% of all head inju-
ries in children [9]. Additionally, the presence of severe neurologi-
cal symptoms along with SDH and RH is strongly suggestive of 
AHT in the child [10]. 

In children with AHT (which is frequently accompanied by oth-
er injuries, such as skin bruises or skeletal fractures), prosecution 
is relatively straightforward. However, in cases of SBS, little evi-
dence of such external damage exists, so legal consequences are 
often not imposed. Unfortunately, although the reported inci-
dence of child abuse has been steadily increasing, several coun-
tries including Korea, Australia, and New Zealand tend not to 
consider an SBS diagnosis as direct evidence and are lenient re-
garding criminal charges [11,12]. In Korea, no cases of SBS, even 
when clinically obvious, have resulted in conviction without a 

confession or a witness. In contrast, in the United States, numer-
ous convictions have occurred if the victim met the criteria for the 
SBS triad even with no witnesses or confession [13,14]. Similar 
legal judgments have also been reported in Japan, the United 
Kingdom, and Germany [15,16]. 

The accurate diagnosis of SBS is important because overdiag-
nosing abuse carries the risk of inappropriate separation from the 
caregiver, whereas overlooking abuse may expose the victim to re-
peated violence. Therefore, child abuse in the form of SBS must be 
diagnosed at an early stage to ensure active legal remediation and 
minimize recurrence. This study was intended to compare the clin-
ical characteristics of patients with SBS with those of patients with 
intentional and accidental injuries in Korea, potentially serving as 
the basis for SBS-related legal judgments. 

Materials and Methods 

1. Patients 
We collected the medical records of patients diagnosed with intra-
cranial hemorrhage (ICH) between 2011 and 2021 from two ter-
tiary hospitals that provided major medical care in Jeonbuk Prov-
ince, Korea. In this retrospective investigation, we classified ICH in 
children into two groups—an accidental or intentional injuries 
group and a shaking group—as reported previously [17]. We clas-
sified injuries due to accidents or intentional physical violence as 
traumatic brain injury (TBI).  

Classification as TBI required at least one of the following: (1) a 
definite history of a traumatic injury, such as a traffic accident, bat-
tery, or fall; (2) accompanying distinct head injuries, such as a skull 
fracture, cephalhematoma, or facial bruising; (3) a history of trau-
matic injury compatible with the patient’s developmental level; 
and (4) a confession by the guardian to abuse caused not by shak-
ing, but by assault. SBS was defined as the combination of one or 
more of subdural hematoma, RH, and axonal injury or cerebral 
edema [18,19]. Among all patients with ICH, those without exter-
nal signs of head trauma were included in the SBS group when an 
individual witnessed or confessed to a shaking event or when the 
signs were consistent with the SBS triad. 

Patients with ICH due to medical or vascular problems were ex-
cluded from this study. Medical problems included spontaneous 
hemorrhage (arteriovenous aneurysm, coagulopathy), cerebral 
hemorrhage secondary to bacterial meningitis, or injuries during 
labor (Fig. 1). Even if abuse was suspected, patients who did not 
meet the SBS triad because of a lack of examination or of witness-
es/confession were excluded from the study. The patient history 
relied on the diagnosis made by the physician responsible for the 
child’s examination at each hospital and/or that recorded in the 
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discharge summary. 

2. Data collection 
The Institutional Review Board of Jeonbuk National University 
Hospital approved the study protocol (IRB 2022-01-042). In-
formed consent was waived by the board. Strict patient confidenti-
ality was maintained in the handling of all medical data. Medical 
records of the eligible patients were retrospectively analyzed to ex-
tract the relevant data, including demographic (age and sex) and 
hospital variables (results of brain computed tomography [CT], 
brain magnetic resonance imaging [MRI], electroencephalogra-
phy, skull X-rays, and retinal examination; clinical symptoms such 
as seizure, vomiting, or mental change; and prognosis). We also ex-
amined the legal results in cases of child abuse and separation from 
the caregivers via consultation with the social welfare team of the 
hospital. 

3. Statistical analyses 
Descriptive statistics were used to calculate the differences be-
tween the definite SBS and TBI groups. We used the mean and 
standard deviation for continuous data, and frequency and per-
centage for categorical data. The unpaired t-test was used to com-
pare numerical variables, whereas quantitative variables—such as 
the number of patients corresponding to each reported symptom, 
radiologic findings, mode of trauma, and clinical neurologic sta-
tus—were compared between the groups using Pearson chi-square 
analysis. P< 0.05 was considered to indicate statistical significance. 
All analyses were performed using SPSS version 23.0 (IBM Corp., 
Armonk, NY, USA) for Windows. 

Results 

1. Demographic characteristics of patients 
A total of 174 children less than 5 years of age diagnosed with ICH 
were screened for inclusion in this study, of which 32 patients with 
hemorrhage were excluded due to medical conditions (preterm in-
fant, n = 20; bacterial meningitis, n = 9; arteriovenous malforma-
tion, n = 2; Reye syndrome, n = 1) (Fig. 1). Four patients who 
showed no clear evidence of trauma but did not meet the SBS cri-
teria were also excluded. Their caregivers did not witness or con-
fess to abuse, two of them did not undergo retinal examination, 
and two did not exhibit RH. The included patients were classified 
into the SBS group (n = 15 patients who met SBS diagnostic crite-
ria or had shaking confirmed by a confession or witness) and the 
TBI group (n = 123 patients who displayed ICH with evidence of 
external force).  

The mean age of the SBS group was 5.9 ± 3.3 months, and that 

of the TBI group was 24.9 ± 19.5 months (Table 1). Children with 
SBS presented mainly with seizures (80.0%), mental change 
(73.3%), and vomiting (53.3%), whereas those symptoms were 
significantly less common in patients with TBI (seizure: 15.4%, 
P= 0.001; vomiting: 23.6%, P= 0.026; mental change: 32.5%, 
P= 0.003). Skin lacerations and/or bruising were present in 40.7% 
of patients with TBI and ICH without any neurological symptoms. 
Guardian-reported falls, slips, or traffic collisions were the main 
causes of accidents. For six patients with SBS (40%), the caregiver 
reported that the child was injured by falling or slipping, whereas 
four patients with SBS (26.7%) were suspected victims of abuse, as 
the caregiver did not adequately explain the details of the injury. 
Notably, guardians of the patients with SBS took an average of 
21.8 ± 30.4 hours from the reported time of injury to the hospital 
visit; this was significantly longer than the patients with TBI, who 
took an average of 9.5 ± 21.3 hours (P= 0.046) to visit the hospital. 
Moreover, at the time of hospital admission, most of the children 
with SBS displayed altered consciousness (overall, 73.2%; drowsy, 
33.3%, stupor, 26.7%, semicoma, 13.3%), whereas 70.7% of chil-
dren with TBI entered the hospital in an alert state (P= 0.006). 

2. Between-group differences in ICH patterns 
In Fig. 2, we compare the brain hemorrhage patterns of patients 
with TBI and SBS. All patients in the SBS group had an SDH, with 
13% having a subarachnoid hemorrhage, whereas 7% sustained an 
intraventricular hemorrhage. Intracerebral hemorrhage, epidural 
hemorrhage (EDH), and extracranial hematoma (ECH) were not 
seen in any patient with SBS. By contrast, the patients with TBI 
had a 40% to 42% incidence of EDH, SDH, and ECH; the fre-

Patient group

ICH
n=174

Secondary CH
n=32

SBS
n=15

TBI
n=123

Negative RH
n=2

Not conducted 
retinal examination 

n=2

Suspected
but not meet SBS triad

Fig. 1. Classification of shaken baby syndrome (SBS) and 
traumatic brain injury (TBI). ICH, intracranial hemorrhage; RH, 
retinal hemorrhage; CH, cranial hemorrhage.
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Table 1. Comparison of patients with traumatic brain injuries and inflicted injuries

Variable SBS (n=15, 10.9%) TBI (n=123, 89.1%) P value
Age (mo) 5.9±3.3 24.9±19.5 0.001a

Sex
 Male 11 (73.3) 78 (63.4) 0.573
 Female 4 (26.7) 45 (36.6)
Clinical symptoms
 Seizure 12 (80.0) 19 (15.4) 0.001a

 Vomiting 8 (53.3) 29 (23.6) 0.026a

 Irritability or headache 1 (6.7) 38 (30.9) 0.067
 Mental change 11 (73.3) 40 (32.5) 0.003a

 Lethargy 5 (33.3) 31 (25.2) 0.538
 Laceration/Bruising 1 (7.1) 50 (40.7) 0.014a

Trauma mechanism 0.001a

 Abuse 4 (26.7) 1 (0.8)
 Fall 3 (20.0) 61 (49.6)
 Slip 3 (20.0) 19 (15.4)
 Out-of-vehicle TA 0 15 (12.2)
 In-vehicle TA 0 18 (14.6)
 Unknown 3 (20.0) 0
 Other 2 (13.3) 10 (8.1)
Time to hospital visit (hr) 21.8±30.4 9.5±21.3 0.046a

Mental status
 Alert 4 (26.7) 87 (70.7) 0.006a

 Drowsy 5 (33.3) 17 (13.8)
 Stupor 4 (26.7) 11 (8.9)
 Semicoma 2 (13.3) 4 (3.3)
 Coma 0 4 (3.3)
Required operation 2 (13.3) 13 (10.6) 0.668

Values are presented as mean±standard deviation or number (%).
SBS, shaken baby syndrome; TBI, traumatic brain injury; TA, traumatic accident.
aOOOO

quencies of EDH and ECH were also significantly higher than 
those in the SBS group (P= 0.001) (Fig. 2). Bilateral cerebral hem-
orrhage was also significantly more frequent in the SBS group than 
in the TBI group (SBS, 73.0%; TBI, 19.0%; P= 0.001). In contrast, 
the incidence of bilateral hemorrhage in patients with TBI and 
SDH was only 28.8%; therefore, bilateral hemorrhage was signifi-
cantly more common in the SBS group than in the TBI group 
(P= 0.003) (Fig. 2). 

Nine (64.3%) of the children with SBS had at least two multi-
stage hemorrhages as shown by brain CT (Table 2). These find-
ings were confirmed via brain MRI (Table 2 and Fig. 2). Of the 12 
children who underwent brain MRI, nine (75%) exhibited diffu-
sion restriction images, and seven (58.3%) had multiple injuries 
shown on diffusion-weighted images (Fig. 2). 

Fig. 3 shows the results of brain MRI and fundus examination in 
one patient whose guardian was prosecuted. This patient displayed 

all features commonly observed in the SBS group, such as multi-
stage/bilateral hemorrhages, multiple areas of parenchymal dam-
age on diffusion-weighted images, and RH. As bruises were found 
on the patient’s leg and the guardian confessed, this perpetrator 
was sentenced to prison and was isolated from the child. 

3. Clinical and legal consequences associated with SBS 
Only one guardian of the children in the SBS group confessed to 
shaking the child at the time of hospital admission (Table 3). The 
remaining caregivers said they did not know, mentioned that the 
patient fell or slipped, or could not accurately explain the cause of 
symptoms. However, the described traumatic events were incom-
patible with the developmental level of the patients and no signs of 
that trauma were observed, except for a bruise on the leg of one pa-
tient (Table 1). Police investigations later revealed 10 of the pa-
tients to have been abused. Three of those patients did not under-
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go retinal examinations, but because the shaking was confirmed 
during the inquiry, they could have been diagnosed with SBS  
(Table 3). 

All of the children had at least one symptom of neurological dis-
turbance, including seizure (80.0%), vomiting (53.3%), mental 
change (73.3%), or lethargy (33.3%); all but one patient exhibited 
two or more symptoms. Electroencephalography was performed 
on 10 patients, all of whom displayed brain dysfunction; some had 
electrographic status epilepticus or focal seizures. Only two 

(13.3%) patients with SBS exhibited normal development at fol-
low-up; two patients died (13.3%), and the remaining 11 (73.4%) 
had developmental disabilities or sequelae of epilepsy. However, 
only the guardian (6.7%) of the patient with bruising received legal 
punishment for child abuse, and two patients (13.3%) were tem-
porarily isolated. 

Discussion 

AHT, including SBS, is a major cause of serious neurological se-
quelae in infants and young children [20,21]. SBS is estimated to 
affect between 1200 and 1600 children per year in the United 
States [22]. Children diagnosed with SBS have a mortality rate of 
15%–30%, with a 50%–70% rate of ongoing neurologic injury 
[23,24]. Moreover, school-aged victims of SBS exhibit poor neuro-
logical outcomes that can result in significant deficiencies in intelli-
gence, working memory, and mental organization [25]. In the 
present study, the mortality rate was 13.3% and the morbidity rate 
was 73.3%, which were comparable to previous studies (Table 3). 
One patient died after discharge, presumably from a recurrence of 
SBS without any legal safeguard. A report described that 46% of 
children with a diagnosis of SBS were exposed to abuse before the 
diagnosis [26]. As such, children diagnosed with SBS have a high 
probability of previous or future exposure to abuse. Therefore, the 
recurrence of SBS should be suppressed through early diagnosis 
and appropriate legal action. 

These results sharply contrast with data on patients with a sim-
ple traumatic ICH, 50% to 60% of whom recover without neuro-

100%

80%

60%

40%

20%

0%

SDH

100.0%

42.3%

13.3%

27.6%

0.0% 0.0% 0.0%
4.9%

42.3%

6.7%
1.6%

39.8%

19.0%

28.8%

73.0% 73.0%

SAH ICH EDH

■ SBS ■ TBI

IVH ECH Bilateral Bilat/SDH

Fig. 2. Differences in the hemorrhagic pattern in children with shaken baby syndrome (SBS) versus those with traumatic brain injury 
(TBI). SDH, subdural hemorrhage; SAH, subarachnoid hemorrhage; ICH, intracranial hemorrhage; EDH, epidural hemorrhage; IVH, 
intraventricular hemorrhage; ECH, extracranial hematoma.

0.001 0.353

0.495 0.001 0.001

0.001 0.003

0.294

Table 2. Computed tomographic and magnetic resonance imaging 
findings in patients with shaken baby syndrome

Variable Number of patients Percent
CT 14 100
Bilateral hemorrhage 11 78.6
Hemorrhage stage
 1 5 35.7
 ≥2 9 64.3
MRI 12 100
Diffusion restriction 9 75
 Lesion
  1 2 16.7
  2 4 33.3
  3 or more 3 25.0
 Bilateral hemorrhage 8 66.7
 Hemorrhage stage
  1 5 41.7
  ≥2 7 58.3

CT, computed tomography; MRI, magnetic resonance imaging.
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logic sequelae [27]. The mechanism of injury of SBS is repeated 
rapid and strong shaking, which causes the brain to strike the skull 
and tear blood vessels, resulting in bleeding and hematoma [28]. 
Bleeding can press the brain and cause additional brain damage, 
whereas shaking injures the nerve axons, resulting in diffuse axonal 
injury even in the absence of a skull fracture [29]. Regarding the 
pathophysiology of RH, the theory that vitreous retinal traction is 
the major factor is the most accepted explanation [30]. Of course, 
infants may develop RH due to various causes other than shaking, 
such as increased intracranial pressure, trauma at birth, bacterial 
meningitis, etc. [6]. However, ocular hemorrhage induced by 
non-shaking causes tends to disappear completely in 1 week and is 
usually not accompanied by neurological symptoms [31]. Thus, 
several authors agree that the presence of the SBS triad in previous-
ly healthy children suggests abusive and recurrent trauma [30,32]. 

Differences between children with TBI and those with SBS ob-
served in this study also substantially corroborate previous find-
ings. We found that axonal injury leads to different clinical symp-
toms in children with TBI and SBS. Although the frequency of ce-

rebral hemorrhage requiring surgical intervention was similar be-
tween the groups, an overwhelming difference was noted in the 
neurological symptoms, such as mental change, seizures, and vom-
iting (Table 1). Although the incidence of TBI-associated hemor-
rhage, such as EDH, SDH, and ECH, was comparable to that in 
the SBS group (Table 2 and Fig. 2) [33], the probability of bilateral 
hemorrhage in cases of SDH from TBI was only 28.8%, which is 
much lower than the proportion of bilateral hemorrhage in chil-
dren with SBS with SDH (73.3%) (Fig. 3). This difference under-
scores the importance of observing caution in very young children 
with SDH, especially bilateral hemorrhage. In addition, bilateral 
brain hemorrhage or two or more hemorrhagic stages that cannot 
be explained by one trauma event offer stronger evidence of abuse 
(Table 2). 

With the recent outbreak of coronavirus disease 2019, parenting 
stress among new parents has increased substantially because of 
sociodemographic changes and reduced marital satisfaction [34]. 
The incidence of domestic violence and child abuse has also in-
creased after the pandemic, a social problem that warrants an active 

Fig. 3. Typical imaging findings of a patient with shaken baby syndrome (SBS). The figure is the result of the only SBS patient whose 
abuse was accepted in the court and whose guardian was punished. The patient met all of the SBS triads with bruising on the leg. Fundus 
photograph presented multiple retinal hemorrhage in left eye (A). In addition, bilateral intracerebral hemorrhage occurring at different 
times (B, C), and multiple cerebral parenchymal damage (D, E, F), which were common findings among SBS children in this study, were 
seen. The guardian confessed to the shaking event and was the only one who was punished.  

AA

DD

BB

EE

CC

FF
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Table 3. Description of clinical findings and prognosis in 15 cases of shaken baby syndrome

Factor Pt 1 Pt 2 Pt 3 Pt 4a Pt 5 Pt 6 Pt 7 Pt 8 Pt 9 Pt 10 Pt 11 Pt 12 Pt 13 Pt 14 Pt 15
Age (mo) 10 1 4 10 8 8 8 4 9 3 1 2 6 10 4
Sex M F M M M M F M M M M F M M F
History
 Slip + – – + + + – – + – – – + – –
 Fall – – + – – – – – – – – + – + –
 Shaken – – – – – – – – – – + – – – –
 Unknown – + – – – – + + – – – – – – +
 Other – – – – – – – – – + – – – – –
Time to hospital visit (hr) 3 0.5 72 21 48 4 X 1 24 96 7 48 2 0.5 1
Chief complaint
 Seizure – + + + + – – + + + + + + + +
 Vomiting + + + – + + + + – – + – – – –
 Mental change – + – + + – + + + – + + + + +
 Lethargy + – – + – + – + + – – – – – –
Retinal hemorrhage + + + + + + X + + + + + + X X
EEG X X X X X
 Abnormality + + + + + + + + + +
 CPS – + – + – – – + + +
 Status – + – – – – – + + –
Confession or witness – + + – – + + + + – + + – + +
Medical prognosis
 Normal – – – – + + – – – – – – – – –
 Developmental delay + – + – – – + + – – + + + – –
 Epilepsy – + + – – – – + + + + + – + –
 Expired – – – + – – – – – – – – – – +
Legal penalty
 Not guilty + + + + + + – – + + + + + + +
 Isolation – – – – – – + + – – – – – – –
 Remand – – – – – – – + – – – – – – –

Pt, patient; +, present; -, not present; X, not done; EEG, electroencephalography; CPS, complex partial seizure.
aPatient died 2 weeks after discharge.

response from the authorities [35]. Unfortunately, a key problem 
in this region, especially in South Korea, is that parents of children 
with SBS have not been properly prosecuted even when the cir-
cumstances of abuse were obvious. This has led to recurrent abuse 
(Table 3). The only example of sentencing for SBS in Korea was in 
2017, in a case in which the victim with the SBS triad died; the 
court did not admit a relationship between the shaking and death 
despite video evidence of the perpetrator vigorously shaking the 
stroller several times [36]. The perpetrator was sentenced to only 3 
years and 6 months in prison. In contrast, in the United States, a to-
tal of 1431 AHT/SBS criminal convictions were reported from 
2008 to 2018; of those, 97% were affirmed/ upheld [13]. 

In the present study, one patient who exhibited the SBS triad 
(patient 4) was discharged without isolation from his guardian. 
Two weeks later, he died from sudden respiratory distress while 

being transported to the hospital. We believe that it is difficult to 
punish the perpetrators of children with SBS because preventing 
unnecessary isolation from innocent parents is an important con-
cern, balanced against the importance of protecting children from 
further abuse. However, the characteristics of SBS are the same re-
gardless of whether the perpetrator confessed, as previously ob-
served [37]. If the SBS triad alone is considered insufficient as legal 
evidence, it can be interpreted favorably for the perpetrator in the 
absence of witnesses or a confession. Most cases resulted in an ac-
quittal, which can make parents avoid consequences and increase 
the risk of recurrence. To counteract this, a social education system 
regarding child abuse is required to increase the safety of children 
with SBS after discharge even when the caregiver has been acquit-
ted in court [38]. 

We recommend that children with suspected SBS always under-
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go brain MRI, which can confirm bleeding that is not visible on 
CT scans. This makes it easier to identify additional hemorrhagic 
stages and bilateral occurrence. Additionally, it is possible to diag-
nose parenchymal damage on brain MRI that cannot be visualized 
on brain CT (Table 2 and Fig. 3). Understanding the characteris-
tics of stage 2 or higher bilateral bleeding or parenchymal injury on 
brain MRI may help add scientific evidence to the diagnosis of 
child abuse [39], and strengthen the legal basis [40]. 

In conclusion, children with SBS had a higher incidence of neu-
rological symptoms, including seizures and mental changes, and 
had a longer time to hospitalization than the TBI group. EDH was 
not observed in the SBS group; however, the proportion of bilat-
eral ICH was significantly higher. Multistage ICH (58.3%) and 
diffusion-limiting lesions were common in cases of SBS. There-
fore, early retinal examinations are recommended in the case of 
these characteristic findings, especially in children under 5 years 
of age. An abuse-specific investigation must be carried out for ev-
ery child for whom underlying disease has been excluded and 
who exhibits the appropriate findings for the SBS triad, with no 
other specific causes. 

We also found that even in medically obvious cases of SBS, the 
child’s clinical symptoms were not accepted as direct evidence of 
abuse in domestic legal judgments. The only caregiver who was 
successfully prosecuted was sentenced to prison for witnessed 
abuse and multiple bruising on the lower extremities, not for SBS 
evidence. Despite the high mortality rate and neurologic sequelae 
(86.7%) in the SBS group, few guardians (13.3%) were even tem-
porarily separated from the victim, and only one person, who con-
fessed to abuse, was detained. 

Our study also highlights the need for awareness regarding the 
SBS diagnosis, which is essential to protect children from recurring 
child abuse in Korea. Beyond awareness, however, the study was 
intended to help prevent abuse by presenting cases based on medi-
cal evidence. 
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