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Abstract: 

Infants who experience Shaken Baby Syndrome have their brains pushed up against their skulls as a result of very 

strong acceleration-deceleration forces. Hemorrhages in the subarachnoid, and retina are signs of the Shaken Baby 

Syndrome. The degree of mental and visual impairment is assessed using MRI and ocular exams, and axonal lesions 

are discovered using immunohistochemistry staining for the -amyloid precursor protein. Shaken Baby Syndrome is 

treated with surgeries like the Burr hole craniotomy and the Subdural hemorrhage (SDH) evacuation procedure, 

however the prognosis is frequently dismal. Shaken Baby Syndrome is a serious condition with traumatic and 

occasionally fatal repercussions, so it is crucial to inform new parents, nurses, and medical professionals about the 

condition in order to prevent instances. 
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INTRODUCTION: 

The hypothesis of violently shaking newborns causing 

subdural hemorrhages was proposed by pediatric 

neurosurgeon Norman Guthkelch in 1971. This led to 

the concept of shaken baby syndrome (SBS), now 
referred to as abusive head trauma (AHT).[1] The triad 

of symptoms, including retinal hemorrhages, was 

considered indicative of severe shaking.[2]  

Pediatricians and Child Protection Teams have 

maintained that Thea is a scientific robot and there is 

evidence to support this claim.[3,4] Pediatricians 

endorsed this, and criminal proceedings often relied on 

these standards.[5]                  In 2009, the American 

Association of Pediatrics recommended replacing SBS 

with AHT due to its broader scope.[6,7] The incidence 

of non-accidental head injuries is higher in infants, 

with a decline as age increases.[8] AHT can lead to 
fatalities and substantial neurological damage in 

survivors, contributing to a significant percentage of 

infant deaths.[9] The associated costs for diagnosis and 

management are substantial, and the syndrome's 

diagnosis requires the presence of three key 

discoveries: retinal hemorrhage, subdural hematoma, 

and encephalopathy.[10] While AHT can be fatal, it also 

results in cognitive, visual, and motor 

impairments.[7,11]  Such signs, with or without 

evidence of an impact to the head or bone structures 

and without a history of severe trauma, are not 
infrequently the clinical presentation of the illness.[12] 

However, when these indications do not idiopathic. [13] 

There are a large number of differential diagnoses that 

must be ruled out before confirmation. In addition to 

being thorough and detailed, this research also 

addresses legal issues. makes this syndrome highly 

debatable.[14] 

 
(Fig.1. Introduce to Shaken Baby Syndrome) 

Objective:  
The main goal of this systematic review was to 

evaluate the diagnostic efficacy of the triad in 

identifying infants who had been shaken severely. 

 

Definition:  

When a baby or young child suffers a violent head 
injury, it is commonly referred to as shaken baby 

syndrome (SBS). [15] A young child who is violently 

shaken can suffer from SBS, which is described as "a 

devastating form of inflicted traumatic brain injury." 

accelerated quickly, decelerated quickly, and rotated 

quickly, either with or without effects." [16] When 

Ludwig and Warman examined 20 infants in 1984, the 

condition was first described. and small children who 

had been shaken, none of whom displayed symptoms 

of a head impact. [17] 

 

Sign and symptoms : 
Significant symptoms of SBS include:  

vomiting,  irritability, breathing problem, lethargy, 

seizures, pale or bluish skin, Difficulty staying awake, 

Poor eating, Paralysis & Coma.[17] shaking-related 

injuries can cause death or severe neurological 

problems such as cerebral palsy, cortical blindness, 

static encephalopathy, mental retardation, and learning 

disabilities. In younger children under the age of one, 

subdural hemorrhages are more common. [18] 

 

 
          (Fig2. Signs of Shaken Baby Syndrome)                           (Fig3 Symptoms of Shaken Baby Syndrome)  
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Causes:  

Babies' neck muscles are weak, so they are unable to 

support their heads. A baby's delicate brain oscillates 

inside the skull if they are violently shaken. This 

results in bleeding, swelling, and bruises. When a 
parent or other adult violently shakes a baby or toddler 

out of frustration or rage, usually because the child 

won't stop crying, it's known as "shaken baby 

syndrome." Not many small falls or bouncing a baby 

on your knee result in "shook baby syndrome." 

(Table 1. Best history in 48 cases of Shaken Baby 

Syndrome)  

 
 

Diagnosis : 

Shaken Baby Syndrome (AHT) diagnosis relies on the 

triad of subdural hematoma, retinal hemorrhage, and 

encephalopathy, with additional symptoms.[19]  Since 

the final indications weren't they can't attract the 

attention of the less specific seasoned medical 

professionals, postponing the management and 
diagnosis.[20] CT or MRI detects encephalopathy and 

SDH, while fundoscopy identifies retinal hemorrhage. 
[21] Ophthalmic USG may reveal post-traumatic eye 

disease.[22] Careful consideration is vital, as not all 

hemorrhages are diagnostic [23]. 

The authors claim that it is feasible to demonstrate this 

hypothesis. Theneed to raise these ethical questions 

about Diagnosis of the syndrome.[20] Dating the 

abuse's occurrence is a very difficult and crucial factor 

in legal investigations that aids the main suspects' 

boundaries and characteristics. [14] This process is 
carried out based on the histopathology of the subdural 

hematom.[24] On the other hand, the presence of 

siderophages in both types of hemorrhage is a strong 

dating indicator if it is discovered three days after the 

hemorrhage Traumata happen.[24] The existence of the 

siderophages allows for the detection of hemosiderin 

in victims'  

retina only until, on average, 16.8 months after 

aggression. [25] 

 

 

Clinical features :                            
The diagnosis of AHT can be challenging. Young 

children and infants who have experienced trauma 

may show signs like unspecific symptoms that only 

need supportive treatment acute life-threatening 
complications requiring urgent care. (26) Medical 

professionals might initially misdiagnose or pediatric 

AHT diagnosis was delayed until later, which was the 

first offense that may be made more difficult by 

persistent trauma episodes. [27] 

Subdural haematoma: 

 

 

(Fig. 4. Comparison between normal uninjured baby 

and injured brain of shaken baby syndrome).     

AHT is thought to be an acceleration-deceleration 

force that causes the brain to move within the fixed 

venous vessels and skull, resulting in subdural and 

subarachnoid hemorrhages if there is tearing of the 

superficial cortical veins, and subdural hematomas are 

a common finding in AHT. [28, 29]  While AHT is the 
most common cause of subdural bleeding in infants 

under 1 year of age. [30] 

. 

(Fig. 5. Method used to holding a baby) 
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Retinal hemorrhage :  

Ophthalmology consultation within the first 24 hours 

is important since small or superficial hemorrhages 

often resolve quickly. Retinal hemorrhage has the 

sensitivity and specificity for the diagnosis of chi 
abuse 75%to 93% respectively. [31] 

 
         (Fig. 6. Colour fundus photographs at 

admission (A,Right eye and B, left eye ) and follow         

examination  six weeks later (C, Right eye & D, left 

eye)) 

Retinal hemorrhages, not exclusive to shaken baby 

syndrome, result from various conditions. Dating them 

is uncertain; intraretinal resolves in weeks, while 

preretinal may last months. Cerebral decompression 

and ventilation were performed. 

Electroencephalography and MRI showed brain 

damage. The child moved to rehabilitation and foster 
care. 

Skull fracture:  

                             Any of the following types of skull 

fractures may suggest the potential existence of AHT. 

Skull fractures are caused by a direct force being 

applied to the head. AHT is frequently taken into 

consideration when the fracture is complex, diastatic 

(width greater than 3 mm), multiple, and non-parietal. 
[32] 

 Imagine exams :  

Early analysis combines CT scan for hemorrhages and 
fractures with MRI for better delineation, especially in 

cerebral infarction and edema cases.[6] The key Shaken 

Baby Syndrome indicator is subdural hematoma, but 

distinguishing causes is challenging. Alternative 

diagnoses include birth injuries and medical 

conditions. [6-33] 

 

 

Imaging: 

The most crucial tests to confirm AHT are imaging 

studies. A head CT scan and skeletal survey should be 

ordered by the doctor. [34] 

 
MRI 

MRI can help to identify subacute and chronic 

subdural hemorrhages, distinguish chronic subdural 

from subarachnoid collections, and specify the 

severity of the parenchymal injuries. [35] The suggested 

MRI procedures are spin echo (T1- sequencing 

(weighted and T2-weighted), diffusion-weighted 

FLAIR is a fluid-attenuated inversion recovery 

technique for imaging. ordering. [36] The diffusion-

weighted MRI may be especially useful for commonly 

considered for an accurate parenchymal diagnosis 

acute ischemic change that are associated with prog-
nosis. [37,38] In the recent past, the importance of 

susceptibility-the use of weighted imaging (SWI) to 

identify cerebral micro- Early-stage hemorrhage has 

been linked to a predictor the outlook. [39,40] 

Furthermore, magnetic resonance spectra 

Additionally, troscopy (MRS) may be useful in 

predicting results in AHT. [41] CT and MRI can both be 

utilized for Skeletal analysis. [42] 

 

 
(Fig. 7. Initial MRI after insertion of bilateral 

subdural drainage without further signs of 

intracranial injuries (FLAIR (A), T1 (B, C), and T2 

(D)) 

Skeletal survey :  

Children under 18 with an unidentified traumatic 
event should undergo a skeletal survey, including 

radiographs of the head, spine, ribs, and long bones. 

This aids in detecting child abuse. Follow-up, 2-3 

weeks later, may include rib films to assess healing 

fractures not visible initially [37,43]  

 



IAJPS 2023, 10 (11), 417-425                    Pallavi Atalkar et al                        ISSN 2349-7750 

 

w w w . i a j p s . c o m  
 

Page 421 

CT scan: 

The detection of intracranial damage brought on by 

AHT is greatly aided by the head CT. Usually, non-

contrast head CT is used as radiologic assessment of 

possible head trauma. CT is sensitive in identifying 
intracranial bleeding and skull fracture, brain edema, 

ischemic changes, and hemorrhage are all presented. 

[44] 

 

Risk factors: 

Regarding SBS/AH, a variety of risk factors, including 

those related to parents, the environment, and infants, 

have been identified. In addition to parents who aren't 

expecting children, single caregivers, and parental 

depression, very low levels of education, substance 

and alcohol abuse, young mothers, and unemployment 

are among the parental high-risk variables. [45,46] 
Postpartum depression was identified as another risk 

factor and was found to be a separate risk regardless 

of the apparent intensity of the crying, a factor for 

shaking and smothering. [47,48] 

 

During times of stress, mothers may be less tolerant of 

their children's cries. [47,49] Partner abuse,Poverty and 

social instability are risk factors for child abuse in the 

home or community. [50]  

Despite recognizing the relevance of birth trauma 

timing, it was acknowledged that incorporating this 
information would only slightly enhance predictive 

models for such trauma in routine medical 

assessments. [51] 

 

In-lab examinations:  

Complete blood count with platelet count, chemistry 

panel, prothrombin time, and parathyroid hormone 

levels should be included in laboratory studies.tial 

thromboplastin time, lipase, aspartate 

aminotransferase, and urinalysis, transferase, and 

alanine aminotransferase. The AHT may be indicated 

by a laboratory evaluation's discovery of additional 
wounds that add to the evidence of child maltreatment. 

 

Consultations:  

A qualified ophthalmologist ought to be contacted. 

The most popular technique is fundoscopy with dilated 

pupils. [52]  When MRI and ophthalmoscopy were 

compared, it was discovered The ability to detect 

retinal hemorrhage in 83% of cases of abuse MRI. [53] 

A pediatric neurologist's assessment is essential for a 

thorough examination. A female infant aged one 

suffering from AHT Images of the bilateral 
eyegrounds demonstrate variable degrees of 

papilledema, cotton-wool spots, and diffuse 

intraretinal and preretinal hemorrhage. The 

preliminary CT images show chronic acute left 

subdural and bilateral subdural effusion hematoma, 

suggesting that there may have been several traumas. 

2 weeks after bilateral subdural drainage, the MRI was 

taken. demonstrates asymmetric collections of 
subdural fluid, as well as ischemic changes to the 

parenchyma. 

 

Prognosis: 

Abusive Head Trauma (AHT) brings severe morbidity 

and mortality risks, including blindness, motor issues, 

and learning challenges.[54, 55]A multicenter study 

comparing AHT to accidental head injuries reveals 

worse outcomes for AHT.[56] Over 50% of affected 

children may become partially or totally blind, and 

more than 20% require feeding tubes.[57] AHT carries 

a higher mortality rate than accidental head trauma, 
with long-term consequences impacting life quality. 

Studies link Glasgow Coma Scale and intracranial 

pressure to poor outcomes in AHT cases. [58] 

 

Prevention  
Patient education and prevention:  

Society holds a substantial responsibility to prevent 

Abusive Head Trauma (AHT) in children, given its 

potential harm. Annual AHT-related medical costs 

surpass $70 million in the US.[57]  Emphasizing 

prevention, educating parents on managing infant 
crying is vital, supported by public service 

announcements and family resource programs.[59]  The 

National Center on Shaken Baby Syndrome leads 

efforts to empower parents, enhance infant health, and 

implement policies, targeting the estimated 1200 to 

1400 AHT cases annually in the US, with a mortality 

rate of up to 30%. [60] 

 

Technology-based prevention: 

Simulation-based pediatric research has two 

categories: one focuses on parents' and professionals' 

education, assessing technical and practical 
knowledge, while the other evaluates the quality of 

patient services, aiming to enhance performance. 

Bechtel et al. emphasize the success potential of this 

method in reducing the incidence and severity of 

Abusive Head Trauma (AHT) after effects.[9] 

Additionally, Lopes et al.'s review of prevention 

strategies between 2005 and 2015, categorized into 

managing infant crying, emotional control of 

caregivers, and AHT risk factor alerts, allows for the 

analysis of prevention methods evolution. [61] 

 

Treatment 

Treatment/management:  
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Main AHT treatment involves supportive care. 

Monitor vital signs closely. Respiratory failure may 

require intubation and ventilation. Attend to increased 

intracranial pressure (IICP) if present. Take action for 

significant subdural hematoma. Maintain normal 
intracranial pressure for healthy blood pressure and 

cerebral perfusion pressure (CPP).[62] 

 

First tier treatment:    

Starting steps to take for managing children with AHT 

involves addressing traumatic brain injury (TBI). 

Seizures, particularly early post-traumatic seizures 

(EPTS), affect a significant percentage.[63] Continuous 

EEG monitoring, recommended early after admission, 

helps detect nonconvulsive electrographic seizures. 

Status epilepticus control follows a common 

directive.[64] Although studies vary on prophylaxis 
benefits, antiepileptic medication administration, 

especially for younger infants with severe injuries, 

may reduce EPTS risk by 80%.[65,66] 

 

 Second-tier treatment: 

Caution is crucial to avoid intracranial hypertension 

during IICP control in AHT. Therapeutic procedures, 

including strong suction, require careful execution. 

Consider ICP monitor installation.[67] Maintain ICP 

below 20 mmHg and ensure cerebral perfusion 

pressure (CPP) stays between 40-60 mmHg. [68] 

 

Third tier treatment: 

Third-tier therapies (pentobarbital, thiopental) sedate 

IICP patients, reducing blood flow. Gradual 

hypothermia over 48 hours mitigates seizures.[69] 

Decompressive craniectomy prevents secondary 

damage. International studies stress intensive ICP 

monitoring.[70, 71] Irish study underscores parental 

education for proper treatment, advocating clear 

messages by nurses.[72] Nurses play a crucial role in 

disseminating information about the risks of shaking, 

normalizing infant crying, and providing support 
services for parents and caregivers.[73] 

 

Limitation: 

Study findings face limitations: ascertainment bias in 

recruitment, self-selection bias in online surveys, 

social desirability bias, recall bias in self-reports, and 

methodological biases in retrospective case-control 

studies.[74] Age differences, especially in falls, and 

limited blinding in radiological and ophthalmological 

exams challenge study validity. [75] 

 

 

 

 

Case report:  
Case: 

A three-month-old female infant was shaken in May 

2017, suffering severe brain damage. The video 

displays her connected to medical devices, struggling 
with diagnoses like blindness, gastroparesis, tube 

feeding dependency, cerebral palsy, seizures, and 

limited voluntary movements. The mother, open about 

the perpetrator's lack of understanding, advocates for 

Shaken Baby Syndrome awareness. Tragically, the 

infant passed away in 2020. 

  
 (Fig.8. Three-month -old female infant before and 

after health changes.)  

 

Christa tragically passed away due to Shaken Baby 

Syndrome (SBS), revealing a lack of awareness and 

financial challenges for proper treatment. It becomes 

our mission to raise awareness about SBS and educate 
on the correct way to hold babies. Recognizing 

abnormal signs and symptoms is crucial; early 

detection, as seen in Christa's case, can be lifesaving. 

Knowledge about SBS and prompt diagnosis is 

essential for safeguarding the well-being of infants. 

 

CONCLUSION: 
"Shaken baby syndrome," now part of "abusive head 

trauma," faces controversies in concepts, diagnoses, 

and legalities. Prevention relies on public awareness, 

emphasizing proper child comfort and understanding 
syndrome risks. Despite debates, research is crucial 

due to its role as a primary cause of child brain injury. 

A study reveals 30.7% awareness, primarily through 

social media. Sociodemographic details impact 

knowledge levels. Future research should avoid 

circular reasoning in infant classification, requiring 

valid knowledge to ascertain if an infant has been 

violently shaken. 
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