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Simulation Scenario:  

In text Chapter 38: Traumatic Injuries 

Traumatic Brain Injury 

 

I.  Scenario Objectives 

During the scenario, the health care professional (HCP) will be able to 

1. Recognize the pediatric patient with a traumatic brain injury (TBI) at risk for 

increased intracranial pressure (ICP). 

2. Perform a comprehensive history and physical examination. 

3. Identify pertinent differential diagnoses. 

4. Discuss the evidence-based algorithm for reducing elevated ICP. 

5. Outline the plan of care, including diagnostic studies, therapeutic 

management, and consultation. 

6. Perform serial physical examinations to assess for management effectiveness 

and associated side effects. 

7. Effectively communicate a plan of care to the pediatric patient, family, and 

interprofessional health care team. 

 

II. Simulation Milieu 

Infant with TBI on mechanical ventilation and sedated in the pediatric intensive 

care unit. 

 

III. Simulator, Equipment, and Participant Requirements 

1. Simulation center setup 

 Pediatric intensive care unit 

2. Manikin setup 

 Infant simulator 

o Orally intubated 4.0 endotracheal tube 

o Cervical spine collar 

o EVD 

o Orogastric tube 

o Radial arterial catheter 

o Femoral central venous catheter 

o Peripheral intravenous catheter 

o Urinary drainage catheter 

3. Equipment 

 Cardiorespiratory monitor and blood pressure equipment 

 Pulse oximetry 

 Arterial line setup 
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 Central venous pressure line setup 

 Ventilator and infant ventilator circuit 

 Intracranial pressure monitor setup 

 Emergency bedside equipment 

o Oxygen 

o Self-inflating bag 

o Face mask 

o Suction equipment 

 Isolation equipment 

o Hand sanitizer 

o Gloves 

 Medications (IV) 

o Analgesic and sedative agent per institutional guidelines 

o Neuromuscular blockade agent per institutional 

guidelines 

o Mannitol 

o 3% saline solution 

o Dopamine 

o Pentobarbital 

 Peripheral IV catheter insertion supplies 

 IV equipment: tubing, pump 

4. Participants 

 HCP team 

 Patient’s family 

 

IV.  Expected Duration of Simulation Exercise 

30 minutes 

 

V.  Description of the Scenario 

The 7-month-old patient was found by the babysitter to be unresponsive and 

cyanotic in his crib. Initial Glasgow Coma Scale (GCS) score was 3. The infant 

was intubated at the scene by EMS personnel. Head CT scan is significant for 

frontal, parietal, and temporal subdural hemorrhages; the fractures and 

comminuted fractures are concerning for nonaccidental trauma. The infant is 

now in the PICU intubated, sedated, and with an externalized ventricular drain 

(EVD) and ICP monitor in place. 
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VI.  Primary Survey: Objective Data 

Minutes 0–5 

The intubated infant is unresponsive to stimulation or pain. The HCP introduces 

himself or herself to the family and begins to perform a general patient 

assessment. The patient’s weight is 8 kg. 

 

Airway 

Endotracheal tube patent and secure. Orogastric tube with minimal clear 

drainage. Oral and nasal mucosa moist and pink. No visible drainage from nose 

or mouth. 

 

Breathing 

Chest symmetrical without deformities, with equal rise and fall. RR 28; bilateral 

breath sounds clear in all lung fields. Oxygen saturation 96% on 0.50 FiO2, ETCO2 

40 mmHg. Ventilator settings: pressure-regulated volume control—rate of 22, 

tidal volume—65 mL, positive end-expiratory pressure (PEEP)—5, pressure 

support—+10. 

 

Circulation 

HR 152 bpm; no murmurs, rubs, or gallops. Normodynamic precordium. Arterial 

BP 78/31 (MAP 60). Central venous pressure (CVP) 5 cmH2O. Bilateral radial, 

femoral, and dorsalis pedis pulses +2; capillary refill time (CRT) 2 seconds; skin 

warm and dry. Urine output 2 mL/kg/hr. 

 

Disability 

Glasgow Coma Scale (GCS) 6 (eye: 1; verbal: 1; movement: 4), with pupils round 

and briskly reactive to light—right pupil 5 mm to 3 mm, left pupil 3 mm to 1 

mm. Cough and gag present. Withdraws to pain with flexion of bilateral upper 

and lower extremities. Positive Babinski sign. Deep tendon reflexes +1 bilaterally. 

ICP 20 mmHg. CPP 40 mmHg. EVD drainage is clear. 

 

Exposure 

Rectal temperature 35.6C (96.1F). No abdominal distention; no 

hepatosplenomegaly; hypoactive bowel sounds. Large cephalohematoma on left 

temporal-parietal area. Ecchymosis and edema of the left side of the face and 

periorbital area. No rashes, ecchymosis, abrasions, or lacerations noted upon 

assessment of the extremities. No bony abnormalities or fractures visible upon 

assessment or palpitation. 
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Recent Events 

Subjective: The nurse reports that over the past hour the infant has been 

experiencing increasing ICP with minimal EVD drainage. 

Objective: Dopamine infusion at 5 μg/kg/min and fentanyl infusion initiated 30 

minutes ago at 2 μg/kg/hr. 

 

Expected Impression/Differential Diagnosis 

1. Elevated ICP secondary to 

 Increased cerebral edema 

 Hyperemia 

 Potential EVD mechanical obstruction 

 Inadequate sedation 

 Inadequate ventilation 

 Space-occupying lesion (i.e., new subdural bleed) 

 Seizure 

2. Inadequate cerebral perfusion pressure (CPP) secondary to 

 Low blood pressure 

 Increased ICP 

 

Expected Plan/Transition 

Minutes 5–20 

The HCP should recognize the patient’s elevated ICP and inadequate CPP and 

begin to consider pertinent differential diagnoses. 

 

Diagnostic Studies 

 Metabolic panel (electrolytes, creatinine, BUN, calcium, magnesium, 

phosphate, glucose) and serum osmolarity 

 Arterial blood gas 

 Complete blood count (CBC) 

 Coagulation panel 

 

Therapeutic Management 

 Treatment guided by ICP algorithm. 

 Maximize CPP for age with increased vasopressor support. Dopamine 

infusion should be titrated or second vasopressor agent added to maintain 

a mean arterial pressure (MAP) high enough to produce a CPP ≥ 50 

mmHg. 

 Assess fluid status. 

 Assess EVD system to ensure patency. 
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 Evaluate ABG, electrolytes, serum osmolarity, CBC, and coagulation panel 

to guide interventions based on evidence-based algorithm. 

 Monitor ICP, BP, and CVP; calculate CPP after each intervention, and 

maintain age-appropriate values. 

 Monitor for continued hemodynamic changes and worsening cerebral 

edema. 

 Avoid acidosis, systemic hypotension, hypoxia, and hypercarbia. Monitor 

for Cushing’s triad. 

 Maintain cervical stabilization until c-spine is cleared. 

 

VII.  Data Following Initial Management 

Physical Examination Findings 

General 

Intubated and sedated infant, head midline. 

 

Airway 

Endotracheal tube remains patent and secure. 

 

Breathing 

Symmetrical chest rise. Respiratory effort in synchrony with the ventilator. RR 

25; breath sounds clear in all lung fields. Oxygen saturation 98% on 0.50 FiO2, 

ETCO2 38 mmHg. Ventilator settings: pressure-regulated volume control—rate of 

25, tidal volume—65 mL, PEEP—5, pressure support—+10. 

 

Circulation 

HR 148 bpm; no murmurs, rubs, or gallops. Bilateral radial, femoral, and dorsalis 

pedis pulses +2; CRT 2 seconds. Arterial BP 88/60 (MAP 69) mmHg. CVP 6 

cmH2O. Urine output 2 mL/kg/hr. 

 

Disability 

GCS 5 (E-1, V-1, M-3) after sedation; PERRL 3 mm to 1 mm. Cough and gag 

present. ICP 18 mmHg; CPP 51 mmHg. 

 

Exposure 

Rectal temperature 35.6C (96.1F). 

 

Diagnostic Study Results 

Laboratory data: 

Basic metabolic panel 
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Sodium     150 mEq/L   

Potassium     3.8 mEq/L    

Chloride    110 mEq/L    

Carbon dioxide (CO2)  23 mEq/L    

Blood urea nitrogen (BUN)  10 mg/dL    

Creatinine    0.3 mg/dL    

Glucose    105 mg/dL   

Calcium    8.9 mg/dL   

Magnesium    1.7 mEq/L   

Phosphorus    4.5 mg/dL   

 

Hemoglobin    10.3 gm/dL 

Hematocrit    31% 

Platelets    169 × 103/μL 

 

Prothrombin time    15 sec 

International Normalized Ratio 1.4 

Partial thromboplastin time 29 sec 

Fibrinogen    150 gm/L 

 

Arterial blood gas pH 7.41/PaCO2 33/PaO2 150/bicarbonate 

19/base excess –2.5/saturation 95% 

 

Describe Follow-up to Therapeutic Management/Disposition and 

Patient/Family Teaching 

Minutes 20–30 

Therapy is guided by the evidence-based ICP algorithm. Key interventions 

include the following: 

 Maintain age-appropriate CPP by maximizing vasopressor support and/or 

fluid resuscitation. 

 Provide adequate sedation and analgesia. 

 Drain CSF via EVD. 

 If ICP remains elevated despite these measures, treatment includes 

neuromuscular blockade, hyperosmolar therapy, and mild 

hyperventilation. 

 The HCP should also consider the need to repeat head CT scan to evaluate 

for new fluid accumulation. 

 Ongoing monitoring, assessment, and prevention of hypoxia, 

hypoglycemia, hypotension, and hyperthermia are critical to minimize 
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neurological injury. Target goals for children younger than 1 year include 

CPP > 40 mmHg, ICP ≤ 15 mmHg, and PaCO2 30–35 mmHg. 

 Communicate with the family regarding the therapeutic management 

plan. 

 Consult with the neurosurgery service as needed. 

 

VIII.  Debriefing 

Review of Objectives 

During the scenario, the HCP will be able to 

1. Recognize the pediatric patient with a TBI at risk for ICP. 

2. Perform a comprehensive history and physical examination. 

3. Identify pertinent differential diagnoses. 

4. Discuss the evidence-based algorithm for reducing elevated ICP. 

5. Outline the plan of care, including diagnostic studies, therapeutic 

management, and consultation. 

6. Perform serial physical examinations to assess for management effectiveness 

and associated side effects. 

7. Effectively communicate a plan of care to the pediatric patient, family, and 

interprofessional health care team. 

 

Evaluation of Cognitive, Technical, and Behavioral Skills 

Cognitive 

1. Identification of physical examination findings and history supporting 

impression. 

2. Discussion of key ICP physiologic concepts (i.e., the Monroe-Kellie doctrine 

and autoregulation of cerebral blood flow in relation to cerebral perfusion 

pressure, partial pressure of arterial carbon dioxide, and partial pressure of 

arterial oxygen). 

3. Discussion of potential etiologies for increased ICP measurement of CPP and 

age-appropriate goals. 

4. Discussion of the guidelines for the management of elevated ICP and 

associated treatment algorithm. Briefly discuss evidence supporting 

therapeutic inventions. 

 

Technical 

Skill competencies (based on HCP role): physical examination, IV infusion, EVD 

drainage, medication and fluid calculation. 
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Behavioral 

1. Clear direction and delegation of tasks to the health care team 

2. Clear, compassionate communication with the family 

 

Team Dynamics 

 Closed-loop communication using the SBAR (S: situation, B: 

background, A: assessment, R: recommendation) technique 

 Clear roles and responsibilities 

 Acknowledgment of self-limitations 

 Knowledge sharing 

 Mutual respect 

 

Team Leader Effectiveness 

 Constructive intervention 

 Reevaluation 

 Summarizing 

 Mutual respect 

 

Lessons Learned 

 What went well? 

 What did not go well? 

 

Technical/Scenario Difficulties 

 

IX. Simulation Flowchart for Programmer 

 

Time Scenario Flow Action 

0–5 minutes HR 152; regular rhythm 

RR 28 

Arterial BP 78/31 (60) 

CVP 5 SpO2 96% on 0.5 

FiO2 

ETCO2 40  

Temp 35.6°C (96.1F) 

ICP 20  

CPP 40 Vent settings: 

pressure-regulated 

volume control— 

Rate 22 

HCP introduces himself 

or herself to the family. 

 

Perform a primary 

survey of the patient. 

Recognize the patient has 

elevated intracranial 

pressure and inadequate 

cerebral perfusion 

pressure. 

 

Elicit a brief general 
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Volume—65 mL PEEP—

5 

Pressure support—+10 

 

Breath sounds clear 

 

Pulses strong 

CPT 2 seconds 

 

GCS 6 (E-1, V-1, M-4), 

with pupils, round and 

briskly reactive to light—

right pupil 5 mm to 3 

mm, left pupil 3 mm to 1 

mm 

Cough and gag present 

Withdrawal to painful 

stimuli with flexion of 

bilateral upper and lower 

extremities 

Positive Babinski sign 

Deep tendon reflexes +1 

bilaterally 

EVD drainage is clear 

 

Urine output 2 mL/kg/hr 

history from the nurse 

while initiating 

examination. Dopamine 

infusion started at 5 

μg/kg/min and fentanyl 

infusion at 2 μg/kg/min 

just 30 minutes ago. 

 

 

5–10 minutes HR 148 

RR 22 

Arterial BP 76/32 (60) 

CVP 6  

SpO2 96% on 0.50 FiO2 

ETCO2 38  

Temp 35.6°C (96.1F) 

ICP 20 , 

CPP 40 Vent settings: 

pressure-regulated 

volume control—Rate 22 

Volume—65 mL  

PEEP—5  

Begin to formulate 

differential diagnoses for 

etiology of elevated ICP. 

 

 

HCP should refer to the 

clinical management of 

elevated ICP algorithm 

(Figure 38-41). 
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Pressure support—+10 

 

Breath sounds clear 

 

Pulses strong 

CPT 2 seconds 

 

GCS 5 (E-1, V-1, M-3), 

with pupils, round and 

reactive to light—right 

pupil 5 mm to 3 mm, left 

pupil 3 mm to 1 mm 

(sluggish) 

Cough and gag present 

Withdrawal to painful 

stimuli with flexion of 

bilateral upper and lower 

extremities 

Positive Babinski sign 

Deep tendon reflexes +1 

bilaterally 

EVD drainage is clear 

 

Urine output 2 mL/kg/hr 

10–20 minutes HR 148 

RR 25 

Arterial BP 88/60 (69) 

CVP 6 

SpO2 96% on 0.50 FiO2 

ETCO2 35  

Temp 35.6°C (96.1F) 

ICP 18   

CPP 51  

Vent settings: pressure-

regulated volume 

control— Rate 25 

Volume—65 mL PEEP—

5 

Pressure support—+10 

ETCO2 decreases by 3, 

mean BP increases by 9 , 

and ICP decreases by 2  

over 3 minutes following 

interventions (if 

performed). 
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Breath sounds clear 

 

Pulses strong 

CPT 2 seconds 

 

GCS 5 (E-1, V-1, M-3), 

with pupils, round and 

reactive to light—pupils 

3 mm to 1 mm bilaterally 

Cough and gag present 

Withdrawal to painful 

stimuli with flexion of 

bilateral upper and lower 

extremities 

Positive Babinski sign 

Deep tendon reflexes +1 

bilaterally 

EVD drainage is clear 

 

Urine output 2 mL/kg/hr 

20–30 minutes HR 136 

RR 25 

Arterial BP 88/58 (64) 

CVP 6  

SpO2 96% on 0.40 FiO2 

ETCO2 35  

Temp 35.6°C (96.1F) 

ICP 18  

CPP 46  

Vent settings: pressure-

regulated volume 

control—Rate 25 

volume—65 mL 

PEEP—5 

Pressure support—+10 

 

Breath sounds clear 

 

Obtain diagnostic 

studies. 

 

Follow elevated ICP 

algorithm guidelines for 

further interventions. 

 

 

If the HCP does not 

recognize and treat the 

recurring elevated ICP, 

the patient will become 

bradycardic and 

hypertensive with 

clinical manifestations of 

severe intracranial 

hypertension, including 

dilated, nonreactive 

2012 © Jones & Bartlett Learning, LLC.  NOT FOR SALE OR DISTRIBUTION.

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION



Pediatric Acute Care: A Guide for Interprofessional Practice 

K. Reuter-Rice & B. Bolick Editors 

 

12 
 

Pulses strong 

CPT 2 seconds 

 

GCS 3 (E-1, V-1, M-1), 

with pupils, round and 

reactive to light—right 

pupil 5 mm to 3 mm, left 

pupil 3 mm to 1 mm 

(sluggish) 

Cough and gag present 

Withdrawal to painful 

stimuli with flexion of 

bilateral upper and lower 

extremities 

Positive Babinski sign 

Deep tendon reflexes +1 

bilaterally 

EVD drainage is clear 

 

Urine output 2 mL/kg/hr 

pupils; absent cough, 

gag, and corneal reflexes; 

presence of spinal 

reflexes to deep sternal 

rub; and hemodynamic 

instability. 

 

Prepare to take the 

patient for a head CT. 

 

The plan of care needs to 

be discussed with the 

interprofessional heath 

care team and the 

patient’s caregiver, 

including diagnosis, 

therapy, and disposition 

and consultation with 

child protective services. 
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