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Objectives

• Define terms associated with altered mental status
• Differential diagnosis of altered mental status in the pediatric patient
• Physical exam findings with some presentations of altered mental status
• Approach to workup of altered mental status
• A more in depth look at a few disease processes



Disclosures

• I have nothing to disclose



Altered Mental Status

• Definitions
• Altered Mental Status/Altered Level of Consciousness (AMS)

• To have a different state of awareness
• Not a disease itself, but due to underlying disease process

• Fatigue
• Feeling of exhaustion or lack of energy

• Lethargy
• Depressed consciousness resembling a deep sleep, may respond to external stimuli but 

minimally
• Obtunded

• Not fully asleep but generally not responding to external stimuli
• Coma

• State of complete unawareness and unresponsiveness
Storm, Avner, Michelson, Hoffman



• AMS is considered a neurological emergency
• Associated with significant impairment

• often progressive
• Secondary to an underlying pathology which leads to brain insult
• The primary cause must be identified and treated to prevent secondary 

damage that could lead to significant morbidity or mortality

• Can be transient or persistent

Avner, MacNeill



Epidemiology

• No large population studies on this topic
• Due to non traumatic causes

• 30:100,000 children
• Estimated that traumatic presentation is similar

• Generally, see patterns of presentation
• Infancy-inborn errors of metabolism, congenital structural malformations
• Younger children and adolescents-toxicologic presentations
• Older children/teens-increased rates of trauma and DKA
• ALL AGE GROUPS-infectious etiologies

• Mortality rates
• 3-84%

Chan, Krmpotie, Patel



Differential Diagnosis

• Somewhat dependent on the individual cause of AMS
• AMS can occur at any age
• However, there are some causes that will be more prevalent at different ages

Avner, MacNeill
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Approach to evaluation of the 
patient



Pre-hospital

• All patients should be on full monitors
• Obtain glucose
• Avoid use of “coma cocktail” 
• Assign GCS vs FOUR score

Bartlett, Sanello, Wijdicks



Glasgow Coma Score

Teasdale, Borgialli

Under 2years



FOUR (Full Outline of Unresponsiveness) Score

Eye 
movement

Upper 
Extremity 
movement

Brainstem 
reflexes

Respiratory 
Pattern

Wijdicks



Arrival to Hospital

• History
• Past medical history
• Known trauma
• Any preceding symptoms
• Known ingestions or exposures

• Exam
• Vitals
• ABCs
• Full Exam

Michelson, Hoffman



Physical Exam Findings



Dutton, Weaver, AAO
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Cleveland Clinic
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European Journal of Pediatric Dermatology
Children’s Hospital of Colorado



Diagnostic Approach 



Laboratory
• CBC
• Electrolytes (include magnesium and phosphorus)
• Liver Function, ammonia
• Blood Gas
• Urine
• Urine Drug Screen/serum drug screen 
• Blood Culture
• Consider

• Viral testing
• Coagulation studies
• Serum osmolality
• Thyroid studies
• Carboxyhemoglobin levels
• Other metabolic tests

Michelson, Hoffman, Veauthier, Royal 
College of Paediatrics



Lumbar Puncture
• Lumbar puncture should be 

obtained on every child with 
AMS AND concern for 
infection

• When history of 
immunocompromised status 
have lower threshold to 
perform LP

• With undifferentiated AMS 
have higher suspicion of 
intracranial pathology and it 
is generally recommended 
to obtain CT prior to LP 

Michelson, Veauthier, Chan, Royal College of 
Paediatrics



Imaging

• CT
• Felt to be best initial neuroimaging with unexplained 

AMS

• MRI
• Can be performed as initial imaging in more stable 

patient
• Often can be utilized within 48 hours when cause of 

AMS continues to be uncertain 

• However, is imaging ultimately helpful?

Michelson, Hoffman, Veauthier, Royal College of Paediatrics , Ospina-Jimenez

Pediatric Imaging
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Disease processes to think about



Inborn Errors of Metabolism

• Generally, an undiagnosed inborn error of metabolism will present in infants
• Organic acidemias
• Urea cycle defects 

• Presentation can include
• AMS upon presentation
• Apnea
• Seizures
• Vomiting
• Complaint of loss of milestones/weak suck

• Physical Exam Changes
• Muscle weakness/hypotonia
• Hepatomegaly
• rapid/deep breathing 

MacNeill, Hoffman, Sutton



Inborn Errors of Metabolism

• Laboratory Evaluation
• Glucose
• Blood Gas
• Ammonia
• CMP
• CBC
• Lipase
• Urine studies

• Urine ketones
• Urine organic acids

• Other studies to consider
• Plasma amino acids
• Plasma acylcarnitine
• Lactate
• pyruvate

• Imaging
• May not be necessary initially

MacNeill, Hoffman, Sutton



Inborn Errors of Metabolism

• Treatment
• Start IV fluids with 10% dextrose at 1.5-2x MIVF

• Can introduce further isotonic fluids if dehydration present
• May need to consider insulin infusion to maintain glucose levels within normal range

• Consider Carnitine
• 50mg/kg/dose q6 IV

• Dialysis
• For severe hyperammonemia >500-1000 micromol/L

• Consult genetics

MacNeill, Hoffman, Sutton



Non-Accidental Trauma

• In infants and young children this differential MUST always be considered
• Brain injury is the leading cause of death and disability in pediatric trauma patients

• Presentation may include
• Seizure
• Apnea
• Lethargy/AMS
• Vomiting
• Behavior not at baseline

• Physical Exam Changes
• MAY BE NONE
• Bulging fontanelle
• Pupil size differentiation/ptosis
• Focal neurologic deficit/posturing
• Depressed area of the skull
• Scalp hematoma
• Hemotympanum
• Cushing triad

MacNeill, Hoffman, Christian, Jenny



Non-Accidental Trauma

• Laboratory Evaluation
• CBC
• Coagulation studies
• CMP
• Lipase
• urine

• Imaging
• CT head-non contrast
• Skeletal survey
• Consider spine imaging

MacNeill, Hoffman, Christian, Feldman



Non-Accidental Trauma

• Treatment
• Per ALTS/PALS protocols 

• Establish airway
• Support Circulation
• Spinal Cord Precautions

• Involve Neurosurgery

MacNeill, Hoffman, Christian, Zahl
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Ingestions

• Patterns of ingestion tend to be in children under 6 years of age and 
teenagers

• History of exposures, medications/drugs within the home very important

• Presentation may include
• AMS
• Respiratory or cardiac compromise
• Unexplained metabolic acidosis
• Seizures
• “puzzling clinical picture” 

• Physical Exam changes 
• Will vary based on medication taken

MacNeill, Hoffman, Velez, Segev
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Ingestions

• Laboratory
• CBC
• CMP
• Magnesium
• Phosphorus
• Blood Gas
• UDS
• Acetaminophen levels
• Salicylate levels
• Alcohol levels
• Serum osmolality
• Drug levels if known drug and 

available

• Imaging
• Generally, not needed





Ingestions

• Treatment
• Will vary based on type of ingestion
• Involve poison control/toxicology early to help with diagnosis and to guide 

treatment

MacNeill, Hoffman, Velez, Segev



Intussusception

• Peak incidence between 4 and 36 months
• Most common cause of intestinal obstruction in this age group

• Most cases are idiopathic
• 90% occur at the junction of the terminal ileum and cecum
• Presentation can Include

• Colicky abdominal pain
• Bloody stool (late finding)
• vomiting
• AMS and hypotonia in about 20%

• Physical Exam Findings
• Diffuse or right sided abdominal pain
• “sausage shaped mass”
• Decreased bowel sounds
• “Currant Jelly stool” on digital rectal exam

MacNeill, Hoffman, Salazar

Pintrest



Intussusception
• Laboratory

• Often unnecessary unless patient 
appears ill

• Electrolytes and glucose
• CBC
• CMP
• Lipase
• Type and screen

• Imaging 
• Abdominal ultrasound
• X-ray
• CT

Radiopaedia.org

MacNeill, Hoffman, Salazar, Rukwong



Intussusception

• Treatment
• IV fluids
• Consider NG tube for decompression
• Air Contrast enema
• Operative management 

• Perforation
• Peritonitis
• Failure of air contrast enema

MacNeill, Hoffman, Salazar, 





Encephalitis
• Inflammation of the brain due to infectious, parainfectious or inflammatory 

causes
• More commonly associated with viral illness

• Presentation can include
• Headache, neck pain, AMS
• Hallucinations/behavior changes
• seizures
• Photophobia
• +/- fever
• vomiting

• Physical Exam findings
• Cranial nerve palsies
• Tremor
• Ataxia/gait changes
• Meningismus
• Papilledema
• Rashes (dependent on underlying cause)

MacNeill, Hoffman, Messacar, Clarke, Imataka
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Encephalitis

• Laboratory
• Lumbar Puncture

• Pleocytosis with 
lymphocyte/monocyte 
predominance

• CBC
• Electrolytes
• Blood culture
• Consider tox workup as cause of 

symptoms 

• Imaging 
• CT without contrast

• Evaluate for structural cause of 
presentation

• Evidence of elevated ICP
• CT with contrast

• When concern for abscess
• MRI

• Generally, more as inpatient as part 
of further workup

MacNeill, Hoffman, Messacar, Clarke, Imataka



Encephalitis

• Treatment
• Based on underlying disease process

• Antimicrobials
• Steroid infusions
• Anti-epileptics
• Treat elevated ICP 

MacNeill, Hoffman, Messacar, Clarke, Imataka
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Questions

• Thank you 


