CRANIOSYNOSTOSIS PROTOCOL

PRE-OP
· Patients receive iron supplementation leading up to DOS
· Patients are assessed day before surgery by Plastics NP, Anesthesiologist, and PICU. They will have labs drawn during this assessment: CBC, CMP, Coags, and T&C
· Meds: Acetaminophen 15 mg/kg and Gabapentin 5 mg/kg 
· Assessment: Consider difficult airway for this subset of patients  
INDUCTION
· Mask induction with sevoflurane, once 1 PIV and ETT is secured then turn the bed 90 degrees for the remaining access (large bore IV and arterial line) so the surgical team can prep the patient simultaneously
· Intubation:
· Microcuff endotracheal tubes are preferred
· Discuss with surgeon whether oral and nasal intubation is appropriate for the case
· Nasal intubations still use straight microcuff tube, not nasotracheal tube 
· Have Magills and straight connectors in the room 
· Once the ETT is placed the surgeon will flex, extend, turn the head right and left while Anesthesiologist/CRNA is listening for bilateral breath sounds
· Once positioning is confirmed then Dr. Thurston will suture the ETT in place 
· Lines
· Two large bore IVs 
· Both IVs must have buretrols connected to them for close monitoring of IV fluids, one of the buretrols will be connected to a fluid warmer 
· Arterial line should be attempted on left arm first, secure with suture, benzoin, and steri strips. Do not add extension tubing unless arterial line is placed on the right arm 
· Temperature 
· Close temperature monitoring is imperative for these cases as hypothermia is associated with coagulopathy are increased blood transfusion requirements
· Rectal pediatric temperature probe 
· Warm the room
· Keep child on warming pad, under warming lights, and place lower body baer hugger up to the chest when appropriate  
· Position:
· Lubricate and place Tegaderm over the eyes
· Positioning is highly variable for these cases, please discuss with surgical team 
· Antibiotics:
· Unasyn 75 mg/kg q6 hours  
· Please place antibiotic in the buretrol for proper documentation of all administered fluids 


· Tranexamic Acid:
· Bolus 25 mg/kg, please place in the buretrol for proper documentation of all administered fluids 
· Infusion of 10 mg/kg/hr 
· Blood must be in the room before incision is made 
INTRA-OP
· Bolus 10 mL/kg of fluid upfront before incision
· 10 mL/kg of crystalloid (including the Abx and TXA) 
· Increase minute ventilation to drive ETCO2 down to a goal of 28 mmHg during bone cutting and for the majority of the case 
· Have mannitol available in the room with filter, 0.5 mg/kg if required 
· Keep child paralyzed, redoes paralytic q30-45 minutes 
· Decadron 0.25 mg/kg, max dose of 12 mg
· Zofran 0.15 mg/kg, max dose of 4 mg
· Monitor fluid status
· After the 10 mL/kg fluid bolus has been given run maintenance fluids using the 4/2/1 rule using crystalloids 
· Goal-directed fluid therapy boluses will be administered in 5 mL/kg aliquots using colloid referring to invasive monitoring, UOP, and observing the field for blood loss 
· Stroke volume variation can be calculated using the Arterial line and the goal should be to maintain SVV <12%
· SVV <12% generally indicates patient is no longer fluid responsive to hypotension and other measure need to be considered 
· A general rule of thumb is these patients will receive between 60-80 mL/kg of fluids throughout the entire case 
· Lab draws 
· After optimization of fluid administration using invasive monitoring, UOP, and observing the field for blood loss; lab draws will be obtained in communication with Dr. Thurston and the results will be communicated to him so a plan can be formulated together 
· Hemoglobin goals for these patients are >6.5 g/dL in hemodynamically stable patients 
· Have iSTAT cartridges and NICU lab tubes available 
· Pain control
· Generally, these patients receive 1-2 mg/kg/hr of fentanyl using as needed boluses
· 5-10 mg/kg of total fentanyl administration is appropriate for these patients  

CLOSURE
· During closure the ETCO2 will be normalized for planned OR extubation 
· Formal labs will be drawn (CBC w/o differential, CMP, Mg, Phos, and Coags using NICU tubes) to ensure results are ready upon patient arrival to the PICU
· Administer Toradol 0.25 mg/kg  
· Start Precedex infusion at 0.5 mg/kg/hr 
· Plan for OR extubation so thorough q1 hour neurochecks can be started in the PICU upon arrival  
· Parents will be waiting for child between OR and PICU to see them roll into the PICU
· Please have documentation ready for the PICU upon arrival
· Airway 
· Lines 
· Total fluids administered (including blood products if given)
· Blood loss
· UOP
· Time of Toradol, Acetaminophen, and Gabapentin administration 

