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What is a Clinical Pathway? et

An evidence-based guideline that decreases unnecessary variation
and helps promote safe, effective, and consistent patient care.



®_ Connecticut

Objectives of Pathway “="Childrens

* To improve and standardize post-operative care of patients
undergoing minimally invasive craniosynostosis surgery

 To avoid unnecessary admission to the PICU
 To reduce hospital length of stay
* To improve patient and family satisfaction



®_ Connecticut

Why is Pathway Necessary? “="Childrens

* To change practice for the post operative care of this select group of
patients who mostly do not require admission to the Pediatric
Intensive Care Unit

* To ensure standard of care is successfully implemented for the
safety of these patients



®_ Connecticut

Background “="Childrens

* The minimally invasive, endoscopic-assisted craniosynostosis
surgery utilizes a small camera to assist with removal of the
abnormal bone that causes skull deformity through one or two one-

INnch Incisions.

* The surgery is performed in one to two hours; children rarely need a
blood transfusion; and they typically go home the next day.

* No reshaping is done in surgery. A helmet is measured about three
to four days after surgery and is used in the period following the
procedure to contour the head shape




This is the Craniosynostosis Clinical Pathway.

We will be reviewing each component in the
following slides.

CLINICAL PATHWAY:

Minimally Invasive Craniosynostosis

( Indusion Crits

patients s/p craniosynostosis surgery

«  Vitalsqlhr
«  CBC1hour post-op

Carein PACU":

. Pain management per anesthesia

To remain in PACU x3 hours, or at the discretion of the neurosurgery
attending, prior to transfer.

v

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Consider Med/Surg admission if: minimally invasive craniosynostosis surgery AND normal emergence, no seizures, no hydrocephalus,

Waming Score (PEW)

dose g6hr PRN pain (max 75 mg/

q8hr or as determined by

y y stable, airway, Hgb in PACU >6 mg/d|
Consider PICU admission if: open craniofadial surgery, Hgb in PACU <6 mg/dl, y unstable post- ivel
unstable airway, history of hydrocephalus, uncontrolled seizures
[
Monitoring! Pain Antibiotics
8 Management,
Vi Ifacute kidney injury’: Avoid NSAIDs or Antibiotic coverage Diet: Wound Care:
. Cardiorespiratory discuss with Nephrology for approval. x24 hours post-op Clears and advance . Baditracin to

monitor and pulse diet as tolerated incision BID x3
oximeter for first 24 Mild: Cefazolin IV 100 mg/kg/day div q8hr days (unless
hours Acetaminophen IV 15 mg/kg/dose (max 2000 mg/dose) Fluids: Dermabond

e Vitalsand neuro checks qg6hraround the clock for 24 hours D5 NS with 20 mEq used)
qéhr for the first 12 (max 1000 mg/dose) IfPCN allergy: Kd/Lat e  POD3:May
hours, then g8hr, if o After 24 hours of IV *  Vancomycin IV maintenance wash hair with
stable acetaminophen, switch to o <52 weeks PMA*/about (KO may beleft out regular baby

e Calculate Pediatric Early acetaminophen PO: 15 mg/kg/ <3 mo old: 15 mg/kg if patient has hx shampoo

renal impaiment)

and activate Medical kg/day or 4000 mg/day) for mild/ pharmacy based on Act
Emergency Team (MET), moderate pain; may use PR estimated AUC Anti-emetics: e Consult
per hospital protocol acetaminophen for infants. o 252 weeks PMA'/about Ondansetron IV 0.1 Hangar/
If >6 mo old: add ibuprofen (100 mg/5 =3 months old - 11 years mg/kg/dose q8hr orthodics
mL): 10 mg/kg/dose q6-8hr PRN pain old: 70 mg/kg/day div (max 4 mg/dose) e Advanceas
Notify Neurosurgery q6hr PRN nausea/ tolerated
immediately if: Moderate/Severe: o 212 yrsold: 60 mg/kg/ vomiting
e Wound drainage Continue ibuprofen (if >6 months), as day div g8hr Positioning:
. SBP <70 mmHg above Other: . Elevate HOB to
o Temp>38.4°C Morphine 0.05-0.1 mg/kg/dose q3hr Pediatric glycerin help with post-
PRN pain (max dose 5 mg/dose) fPMA (Post-Menstrual Age) = suppository daily op swelling
gestational age + postnatal age PRN constipation
*If the child meets the following criteria, please alert the Medical Emergency Team (MET) as appropriate:
1) SBP <70 mmHg and/or Hgb <6 mg/dL (in PACU)
o Notify NSG immediately Consh pr—n
o Transfer to PICU if SBP <70 mmHg based on the following criteria:
.

o Transfuse pRBC (<25 cc/kg, unless indicated per hospital policy)
o Recheck CBC 2-4hrs post-transfusion
o Continuous CV monitoring and q2-ahr vitals for 12 hours post pRBC transfusion

Increase in serum creatinine by
1.5-1.9 times baseline within
the prior seven days, or

2) HR >160 bpm and/or UOP <1 ml/kg/hr (first criteria not present) . Increase in serum creatinine by
o 10 ml/kg 0.9% NS bolus and observe for improvement 20.3 mg/dLfrom baseline
o Notify Neurosurgery if no improvement (226.5 memol/L) within 48
3) HR >160 bpm and UOP >1 ml/kg/hr (first criteria not present) hours, or
o Acetaminophen 12.5-15 mg/kg/dose x1 and observe for improvement e Forthosewith unknown
o Consider 5 ml/kg 0.9% NS bolus creatinine, an eGFR <90 ml/
o Notify Neurosurgery if no improvement min/1.73m*

"Afebrile x24 hrs, vitals stable, good pain management on oral pain regimen, tolerating diet, bowel movement, improved periorbital swelling (and at least one eye open),
follow up appointment with orthotics made (for cranial orthosis measurements, production, delivery and teaching)

Discharge Instructions:
o Call 911 for life-threatening emergencies.

e Call Neurosurgery at 860-545-8373 if any of the following: fever 2101.5° F, redness, swelling, any drainage (monitoring for infection or CSF leak), poor wound
healing, increased pain, increased swelling, poor oral intake, vomiting, changes in bowel/bladder function, changes in fontanelle, increased sleepiness, or
with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Minimallv Invasive Craniosvhostosis

Inclusion Criteria: patients s/p craniosynostosis surgery

(v Indusion Criteria: Eaﬁents s/E cran ioﬂnostosis surgery )
Carein PACU":

° Vitals qlhr
. CBC 1 hour post-op
° Pain management per anesthesia

Jeizures, no hydrocephalus,
To remain in PACU x3 hours, or at the discretion of the neurosurgery
attending, prior to transfer.

ble post-operatively,

N

N

Consider Med/Surg admission if: minimally invasive craniosynostosis surgery AND normal emergence, no seizures, no hydrocephalus,

Consider PICU admission if: open craniofacial surgery, Hgb in PACU <6 mg/dl, hemodynamically unstable post-operatively,

hemodynamically stable, uncomplicated airway, Hgb in PACU >6 mg/d|

unstable airway, history of hydrocephalus, uncontrolled seizures

Patient’'s who have undergone minimally invasive
surgery are eligible for transfer to Med/Surg unit the
flowing criteria must be met:

Normal emergence from anesthesia

No history of seizures

No hydrocephalus

Hemodynamically stable

Uncomplicated airway

Hemoglobin in PACU above 6.0 mg/d|

Patients who underwent an open procedure, or do not
meet above criteria will be admitted to the PICU post-
operatively.

GANT Tor the Trst 12 TMax T000 T ToseT POV oergy- RO7Tat T POD3TVEY
hours, then q8hr, if o After 24 hours of IV *  Vancomycin IV maintenance wash hair with
stable acetaminophen, switch to o <52 weeks PMA*/about (KQ may beleft out regular baby
*  Calculate Pediatric Early acetaminophen PO: 15 mg/kg/ <3 mo old: 15 mg/kg if patient has hx shampoo
Waming Score (PEW) dose q6hr PRN pain (max 75 mg/ qg8hr or as determined by renal impairment)
and activate Medical kg/day or 4000 mg/day) for mild/ pharmacy based on Activity:
Emergency Team (MET), moderate pain; may use PR estimated AUC Anti-emetics: e Consult
per hospital protocol acetaminophen for infants. o 252 weeks PMA'/about e Ondansetron IV 0.1 Hangar/
*  If>6mo old: add ibuprofen (100 mg/5 23 months old - 11 years mg/kg/dose q8hr orthodics
mL): 10 mg/kg/dose q6-8hr PRN pain old: 70 mg/kg/day div (max 4 mg/dose) e Advanceas
Notify Neurosurgery q6hr PRN nausea/ tolerated
immediately if: Moderate/Severe: o 212 yrsold: 60 mg/kg/ vomiting
e Wound drainage o Continue ibuprofen (if >6 months), as day div g8hr Positioning:
. SBP <70 mmHg above Other: . Elevate HOB to
o Temp>38.4°C *  Morphine 0.05-0.1 mg/kg/dose q3hr o Pediatric glycerin help with post-
PRN pain (max dose 5 mg/dose) fPMA (Post-Menstrual Age) = suppository daily op swelling
gestationalage + postnatal age PRN constipation
*If the child meets the following criteria, please alert the Medical Emergency Team (MET) as appropriate:
1) SBP <70 mmHg and/or Hgb <6 mg/dL (in PACU)
o Notify NSG immediately B Aoute Kidvey Iniary (AKL

i

based on the following criteria:
Increase in serum creatinine by
1.5-1.9 times baseline within
the prior seven days, or
Increase in serum creatinine by
20.3 mg/dLfrom baseline
(226.5 memol/L) within 48
hours, or
For those with unknown
creatinine, an eGFR <90 ml/
min/1.73m*

o
o

Transfer to PICU if SBP <70 mmHg
Transfuse pRBC (<25 cc/kg, unless indicated per hospital policy)
o Recheck CBC 2-4hrs post-transfusion
o Continuous CV monitoring and q2-ahr vitals for 12 hours post pRBC transfusion
2) HR >160 bpm and/or UOP <1 ml/kg/hr (first criteria not present)
o 10 ml/kg 0.9% NS bolus and observe for improvement
o Notify Neurosurgery if no improvement
3) HR >160 bpm and UOP >1 ml/kg/hr (first criteria not present)
o Acetaminophen 12.5-15 mg/kg/dose x1 and observe for improvement
o Consider 5 ml/kg 0.9% NS bolus
o Notify Neurosurgery if no improvement

"Afebrile x24 hrs, vitals stable, good pain management on oral pain regimen, tolerating diet, bowel movement, improved periorbital swelling (and at least one eye open),
follow up appointment with orthotics made (for cranial orthosis measurements, production, delivery and teaching)

Discharge Instructions:
Call 911 for life-threatening emergencies.

Call Neurosurgery at 860-545-8373 if any of the following: fever 2101.5° F, redness, swelling, any drainage (monitoring for infection or CSF leak), poor wound
healing, increased pain, increased swelling, poor oral intake, vomiting, changes in bowel/bladder function, changes in fontanelle, increased sleepiness, or
with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP
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CLINICAL PATHWAY:
Minimallv Invasive Craniosvhostosis

Inclusion Criteria: patients s/p craniosynostosis surgery

(v Indlusion Criteria: Eaﬁents s/E cranioﬂnostosis surgery )

Carein PACU":
° Vitals qlhr
. CBC 1 hour post-op
° Pain management per anesthesia

To remain in PACU x3 hours, or at the discretion of the neurosurgery

jeizures, no hydrocephalus,

ble post-operatively,

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

attending, prior to transfer.

N

N

Consider Med/Surg admission if: minimally invasive craniosynostosis surgery AND normal emergence, no seizures, no hydrocephalus,
hemodynamically stable, uncomplicated airway, Hgb in PACU >6 mg/d|

Consider PICU admission if: open craniofacial surgery, Hgb in PACU <6 mg/dl, hemodynamically unstable post-operatively,
unstable airway, history of hydrocephalus, uncontrolled seizures

A transfusion given intra-operatively is not an automatic
PICU admission as long as the post-transfusion

Hemoglobin is greater than 6.0 mg/dl, there is no active
bleeding, and the child has been hemodynamically stable
since transfusion was given.

GANT Tor the Tirst 12 TMax 1000 g a0se] PO OTeToy” RayCar POD3TVEY
hours, then q8hr, if o After 24 hours of IV *  Vancomycin IV maintenance wash hair with
stable acetaminophen, switch to o <52 weeks PMA*/about (KQ may beleft out regular baby
*  Calculate Pediatric Early acetaminophen PO: 15 mg/kg/ <3 mo old: 15 mg/kg if patient has hx shampoo
Waming Score (PEW) dose q6hr PRN pain (max 75 mg/ qg8hr or as determined by renal impairment)
and activate Medical kg/day or 4000 mg/day) for mild/ pharmacy based on Activity:
Emergency Team (MET), moderate pain; may use PR estimated AUC Anti-emetics: Consult
per hospital protocol acetaminophen for infants. o 252 weeks PMA'/about e Ondansetron IV 0.1 Hangar/
If >6 mo old: add ibuprofen (100 mg/5 =3 months old - 11 years mg/kg/dose q8hr orthodics
mL): 10 mg/kg/dose g6-8hr PRN pain old: 70 mg/kg/day div (max 4 mg/dose) Advance as
Notify Neurosurgery q6hr PRN nausea/ tolerated
immediately if: Moderate/Severe: o 212 yrsold: 60 mg/kg/ vomiting
e Wound drainage Continue ibuprofen (if >6 months), as day div g8hr Positioning:
. SBP <70 mmHg above Other: Elevate HOB to
o Temp>38.4°C Morphine 0.05-0.1 mg/kg/dose q3hr o Pediatric glycerin help with post-
PRN pain (max dose 5 mg/dose) fPMA (Post-Menstrual Age) = suppository daily op swelling
gestational age + postnatal age PRN constipation
*If the child meets the following criteria, please alert the Medical Emergency Team (MET) as appropriate:
1) SBP <70 mmHg and/or Hgb <6 mg/dL (in PACU)
o Notify NSG immediately Consider Acute Kidrew Inury (AKL
o Transfer to PICU if SBP <70 mmHg based on the following criteria:

o Transfuse pRBC (<25 cc/kg, unless indicated per hospital policy)
o Recheck CBC 2-4hrs post-transfusion
o Continuous CV monitoring and q2-ahr vitals for 12 hours post pRBC transfusion
2) HR >160 bpm and/or UOP <1 ml/kg/hr (first criteria not present) .
o 10 ml/kg 0.9% NS bolus and observe for improvement
o Notify Neurosurgery if no improvement
3) HR >160 bpm and UOP >1 ml/kg/hr (first criteria not present)
o Acetaminophen 12.5-15 mg/kg/dose x1 and observe for improvement .
o Consider 5 ml/kg 0.9% NS bolus
o Notify Neurosurgery if no improvement

. Increase in serum creatinine by
1.5-1.9 times baseline within
the prior seven days, or
Increase in serum creatinine by
20.3 mg/dLfrom baseline
(226.5 memol /L) within 48
hours, or

For those with unknown
creatinine, an eGFR <90 ml/
min/1.73m*

"Afebrile x24 hrs, vitals stable, good pain management on oral pain regimen, tolerating diet, bowel movement, improved periorbital swelling (and at least one eye open),
follow up appointment with orthotics made (for cranial orthosis measurements, production, delivery and teaching)

Discharge Instructions:
o Call 911 for life-threatening emergencies.

e Call Neurosurgery at 860-545-8373 if any of the following: fever 2101.5° F, redness, swelling, any drainage (monitoring for infection or CSF leak), poor wound
healing, increased pain, increased swelling, poor oral intake, vomiting, changes in bowel/bladder function, changes in fontanelle, increased sleepiness, or
with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP

[ ] C .
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No blood work is required post-operatively
unless the patient is unstable

Notify Neurosurgery immediately for any:

 Wound drainage

« Systolic blood pressures less than
7/0mmHg
Temperature greater than 38.4 C

CLINICAL PATHWAY: TS

AND DOES NOT

Mi nlmaIIy Invasive Craniosy nostosis REPLACE CLINICAL

JUDGMENT.

Indusion Criteria: patients s/p craniosynostosis surgery )

Carein PACU":

Monitoring®

anagement per anesthesia

To remain in PACU x3 hours, or at the discretion of the neurosurgery
attending, prior to transfer.

v
Consider Med/9urg admission if: minimally invasive craniosynostosis surgery AND normal emergence, no seizures, no hydrocephalus,
ically stable, I airway, Hgb in PACU >6 mg/d|
— — — y, Hgb in PACU <6 mg/dl, ically unstable post- ivel
Vita|5' bry of hydrocephalus, uncontrolled seizures
.
RALL-1T ) [

° Cardiorespiratory

. Antibiotics
monitor and pulse
o XI me te r for fl rSt 24 or Antibiotic coverage Diet: Wound Care:
!, x24 hours post-op . Clears and advance . Baditracin to
h ou rs diet as tolerated incision BID x3
Cefazolin IV 100 mg/kg/day div q8hr days (unless
T e (max 2000 mg/dose) Fluids: Dermabond
. Vitals and neuro checks [ R o perm
. IfPON allergy: Ka/Lat «  POD3:May
q4h I' fo r th e flrst 12 ®  Vancomycin IV maintenance wash hair with
o <52 weeks PMA*/about (KO may beleft out regular baby
T [ke/ <3mo old: 15 mg/kg if patient has hx shampoo
hou rs’ then q8h rl If mg/ qg8hr or as determined by renal impaimment)
mild/ pharmacy based on Activity:
St a bl e estimated AUC Anti-emetics: e Consult
o 252 weeks PMA'/about *  OndansetronV 0.1 Hangar/
1 1 mg/5 =3 months old - 11 years mg/kg/dose q8hr orthodics
. Calculate Pediatric Early [ 3 monthsdd 11y mefg/imegthe | | ofthodcs
H q6hr PRN nausea/ tolerated
Waming Score (PEW) o 212 yrsold: 60 mefke/ vomiting
. . I ), as day div g8hr Positioning:
Other: *  Elevate HOBto
an d activate Med Ica 3hr «  Pediatric glycerin help with post-
*PMA (Post-Menstrual Age) = suppository daily op swelling
Emergency Team (MET), gestationslage - postnal oge P consspaton
per hospital protocol
Team (MET) as
“Consider Acute Ki Injury (AKI!
- based on the following criteria:
Notify Neurosurgery e hospiol polcy) " iereze nseromcreatnine by
H H T f. pr 12 hours post pRBC transfusion 1}-‘5-1.9 times ba;elme within
|mmed|ate ll if: the prior seven days, or
;:.nrfeft"t) e Increase in serum creatinine by
. 20.3 mg/dLfrom baseline
L Wound drain age . (2265 memol/L) within 48
B hours, or
° SBP <70 mmH g foserve for improvement «  Forthosewith unknown
creatinine, 2an eGFR <90 ml/
o min/1.73m’
° Temp >38.4° C

imen, tolerating diet, bowel movement, improved periorbital swelling (and at least one eye open),
e (for cranial orthosis measurements, production, delivery and teaching)

Discharge Instructions:

o Call 911 for life-threatening emergencies.

e Call Neurosurgery at 860-545-8373 if any of the following: fever 2101.5° F, redness, swelling, any drainage (monitoring for infection or CSF leak), poor wound
healing, increased pain, increased swelling, poor oral intake, vomiting, changes in bowel/bladder function, changes in fontanelle, increased sleepiness, or
with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP .:.connecﬁcul-

Childrens

LAST UPDATED: 01.10.24

©2019 Connecticut Children's Medical Center. All rights reserved.



CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Mi nlmally Invasive Craniosy nostosis REPLACE CLINICAL

JUDGMENT.

Indusion Criteria: patients s/p craniosynostosis surgery )

Carein PACU":
e Vitalsqlhr
e CBC1hour post-op
. Pain management per anesthesia

To remain in PACU x3 hours, or at the discretion of the neurosurgery
attending, prior to transfer.

v

is surgery AND normal emergence, no seizures, no hydrocephalus,

If acute kidney injury?: Avoid NSAIDs or & urcemsicates sy b n PACU 6 e/

igery, Hgb in PACU <6 mg/dl, ically unstable post- ivel

dI'SC uss With Nep hrologyfor approva/. tory of hydrocephalus, uncontrolled seizures

Take note of those patients with history of renal ila: | -
p y . Acetaminophe%lS mg/kg/dose

dysfunction/ impairment.

g6hr around the clock for 24 hours Ds or Anibiotc coveroge Diet: Wound Care:
Y : max 1000 mg/dose) i s o posts T Gmmraemes | || nesonsivsa
The definition of AKI has been updated and is ( conmmmsongiaavain| |
o After 24 hOUrS Of IV ose (max 2000 mg/dose) Fluids: Dermabond
. burs ) «  DS5NSwith 20 mEg . used)
aval | a b | e as a key acetaminophen, switch to T e o ‘ Norance ashhairah
= . o <52 weeks PMA*/about (KQ may beleft out regular baby
: : : acetaminophen PO: 15 mg/ke/ fuw || reasin [t | e
» Discuss the case with nephrology if dose q6hr PRN pain (max 75 me/ i | SLsisi| | ]
ded kg/day or 4000 mg/day) for mild/ || © pusemioon || ovemmonnor| | e
neede moderate pain; may use PR i} oo melkelsa vl
acetaminophen for infants. N Vm"": ‘ ——
e If>6 mo old: add ibuprofen (100 mg/5 | « pediwicgheein | |* helwithpost

mL): 10 me/kg/dose q6-8hr PRN pain | | |t st Lo
—— =/ ZConsider Acute Kidney Injury (AKI)
Moderate/Severe: based on the following criteria:
e Continue ibuprofen (if >6 months), as | Increase in serum creatinine by
above 1.5-1.9 times baseline within
e Morphine 0.05-0.1 mg/kg/dose g3hr the prior seven days, or
PRN pain (max dose 5 mg/dose) Increase in serum creatinine by
20.3 mg/dLfrom baseline

(226.5 mcmol/L) within 48
hours, or
For those with unknown

"Afebrile x24 hrs, vitals stable, good pain management on oral pain regimen, tole(\ cre atl ni ne' an eG F R <90 m |/

-
\ o Notify Neurosurgery if no improvement

follow up appointment with orthotics made (for cranial H 2
min/1.73m

Discharge |

o Call 911 for life-threatening emergencies.

e Call Neurosurgery at 860-545-8373 if any of the following: fever 2101.5° F, redness, swelling, any drainage (monitoring for infection or CSF leak), poor wound
healing, increased pain, increased swelling, poor oral intake, vomiting, changes in bowel/bladder function, changes in fontanelle, increased sleepiness, or
with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP

[ ] C .
> chidrens

LAST UPDATED: 01.10.24
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CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Mi nlmally Invasive Craniosy nostosis REPLACE CLINICAL

JUDGMENT.

Consider Med/Surg admission if: minimally inWéfve craniosynostosis surgery AND normal emergence, no seizures, no hydrocephalus,
i I airway, Hgb in PACU >6 mg/d|
hemodynamically unstable post-operatively,

Antibiotic coverage

.« x24 hours post-op @ o

.l Cefazolin IV 100 mg/kg/day div g8hr | ] [ et~ [ “wenicos
« Antibiotics should only be given for 24 hours i (max 2000 mg/ dose)
o g s dns e
] . Vitalsand . D5 NS with 20 mEq used)
- . Norance et
post-operatively. = ifpa allergy: Bl | .| e
. alculate palgn ‘s X shampoo
wdace] @ Vancomycin IV gy | renalimpiment) i
Emergend Anti-emetics: . Consult
=il o <52 weeks PMAf/about | |- Sememver| | ey
Not A <3 mo old: 15 mg/kg ol i
immed| . b/ vomiting e
e g8hr or as determined by other | bt
. Temp >3 . Pedianricgiycer_in help with post-
pharmacy based on suposcry iy op sweling
estimated AUC m
3 o  >52 weeks PMA?/about

>3 months old — 11 years ———
‘Consider Acute Kidney Injury (AKI)
old: 70 mg/kg/day div o s n e by

1.5-1.9 times baseline within

q 6h r the prior seven days, or

. Increase in serum creatinine by

o 212 yrsold: 60 mg/kg/ 585 mema iy wanin

hours, or

d ay d iv q 8h r . For those with unknown

creatinine, an eGFR <90 ml/

min/1.73m*
* _ —_ proved periorbital swelling (and at least one eye open),
P MA (POSt Men St ru al Age ) - uction, delivery and teaching)
.| gestational age + postnatal age
al
e Call ke (monitoring for infection or CSF leak), poor wound
healtTE TS eT e, e asey SWETTTIE, PO0T OTaT TTaRe, VOTTTTE, CTIaTEes T TETICTON, changes in increased i or

with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP -:.connecﬁcu'

Childrens

LAST UPDATED: 01.10.
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Patients can advance their diet as tolerated
Those with a history of renal

dysfunction/impairment should not have KCI
their fluids

CLINICAL PATHWAY:
Minimally Invasive Craniosynostosis

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

o Vitalsqlhr
CBC1h

‘osurgery

Consider Med/Surg admission if: minimally invasive cran:
hemodynamically stable, unc

Consider PICU admission if: open craniofacial surgery, Hgb ir
unstable airway, history of hycRfcephalus, uncontrolled seizures

PACU <6 mg/dl,

Tty AND normal emergence, no seizures, no hydrocephalus,
d airway, Hgb in PACU >6 mg/d|

Monitoring"

Vitals: If acute kig

e Cardiorespiratory discuss
monitor and pulse
oximeter for first 24
hours e Acetan

e Vitalsand neuro checks q6hrar|
qahr for the first 12 (maxid o
hours, then g8hr, if o
stable

e Calculate Pediatric Early
Waming Score (PEW)
and activate Medical
Emergency Team (MET),
per hospital protocol

235222 >

o If>6m
mL): 10|
Notify Neurosurgery
immediately if:
*  Wound drainage e Contin
e SBP<70 mmHg above
e Temp>38.4°C e Morphi
PRN paf

*If the child meets the following criteria} L4

1) SBP <70 mmHg and/or Hgb
o Notify NSG immedi
o Transfer to PICUf
o Transfuse pRBC (<2|
o Recheck CBC 2-4hrs|
o Continuous CV mon|
2) HR >160 bpm and/or UOP <]
o 10 ml/kg 0.9% NS bf
o Notify Neurosurgery
3) HR >160 bpm and UOP >1 nf
o Acetaminophen 12
o Consider 5ml/kg 0.}
o Notify Neurosurger}

"Afebrile x24 hrs, vitals stable, good pain ma|
follow up appoin|

e« Call 911 for life-threatening emerger]
e Call Neurosurgery at 860-545-8373 if

Diet:
Clears and advance
diet as tolerated

Fluids:
D5 NS with 20 mEq
Kd/L at
maintenance
(KCl may be left out
if patient has hx
renal impairment)

Anti-emetics:
Ondansetron IV 0.1
mg/kg/dose q8hr
(max4 mg/dose)
PRN nausea/
vomiting

Other:
Pediatric glycerin
suppository daily
PRN constipation

y unstable post- ivel
Diet: Wound Care:
®  Clears and advance *  Badtracin to
diet as tolerated incision BID x3
days (unless
Fluids: Dermabond
e D5NSwith 20 mEq used)
Ka/Lat . POD 3: May
maintenance wash hair with
(KO may beleft out regular baby
if patient has hx shampoo
renal impaiment)
Activity:
Anti-emetics: e Consult
®  Ondansetron IV 0.1 Hangar/
mg/kg/dose q8hr orthodics
(max 4 mg/dose) e Advanceas
PRN nausea/ tolerated
vomiting
Positioning:
Other: ®  Elevate HOBto
*  Pediatric glycerin help with post-
suppository daily op swelling
PRN constipation
K Acute Kidney Injury (AKI;

i
based on the following criteria:

. Increase in serum creatinine by
1.5-1.9 times baseline within
the prior seven days, or

. Increase in serum creatinine by
20.3 mg/dLfrom baseline
(226.5 memol /L) within 48
hours, or

*  Forthosewith unknown
creatinine, an eGFR <90 ml/
min/1.73m*

bved periorbital swelling (and at least one eye open),
on, delivery and teaching)

nonitoring for infection or CSF leak), poor wound

in increased or

healing, increased pain, increased
with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP
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Bacitracin is applied to surgical incisions that do
not have dermabond on them.

Hanger orthothotics is consulted for helmet
fitting

CLINICAL PATHWAY: TS

AND DOES NOT

Mi nlmaIIy Invasive Craniosy nostosis REPLACE CLINICAL

JUDGMENT.

( Indusion Criteria: patients s/p craniosynostosis surgery )

Carein PACU":
«  Vitalsqlhr
e CBC1hour post-op
. Pain management per anesthesia

To remain in PACU x3 hours, or at the discietion of the neurosurgery
attending, prior tg
d

Consider Med/Surg admission if: minimally invasive cranio; ergence, no seizures, no hydrocephalus,
hemodynamically stal g/dl

Consider PICU admission if: open craniofad Other unstable post-operatively,
unstable airway;
N yd
PR Pain |
Monitoring @ w
Vitals: Ifacute kidney injuryz:Avoid [ iet: Wound Care:

e Cardiorespiratory discuss with Nephrology for| . e Clears and advance e Baditracin to
monitor and pulse Wou nd Care. diet as tolerated incision BID x3
oximeter for first 24 Mild: . o 1 days (unless
hours e Acetaminophen IV 15 mg| @ Bac| trac N to Fluids: Dermabond

e Vitalsand neuro checks qg6hr around the clock for e D5NSwith 20 mEq used)
qéhr for the first 12 (max 1000 mg/dose) H ici Ka/Lat «  POD3:May
hours, then g8hr, if o After 24 hoursof IV Incision BI D X3 maintenance wash hair with

¢ ph (ka beleft lar bab
stable acetaminophen, swif KCl may be left out regular baby

e Calculate Pediatric Early acetaminophen PO d ays (U nl ESS if patient has hx shampoo
Waming Score (PEW) dose géhr PRN pain renal impaimment)
and activate Medical kg/day or 4000 mg/s Dermabond Activity:
Emergency Team (MET), moderate pain; maj Anti-emetics: . Consult
per hospital protocol acetaminophen for i u sed) s Ondansetron IV 0.1 Hangar/

*  If>6mo old: add ibuprofd mg/kg/dc;s/e q8hr orthodics
mL): 10 mg/kg/dose q6-8 . (max 4 mg/dose) . Advance as
Notify Neurosurgery ® POD 3: May PRN nausea/ tolerated
immediately if: Moderate/Severe] . . vomiting

o Wound drainage o Continue ibuprofen (if >6 wash hair with Positioning:

e  SBP <70 mmHg above Other: e Elevate HOB to

o Temp>38.4°C *  Morphine 0.05-0.1 mg/kg} «  Pediatric glycerin help with post-

P i mae s S regular baby rvostyasty | | opomelig
PRN constipation
shampoo i
*If the child meets the following criteria, please alert the Act ivi t)‘

1) SBP <70 mmHg and/or Hgb <6 mg/dL (in PACY
o Notify NSG immediately ° Con su It Cond ey Iniare (AL
T e o el et
© " | . Increase in serum creatinine by
o RecheckCBC2ahrs pasttranef o Ha nga r/ 1519 times baseline within
o Continuous CV monitoring and q2-4hr| . the prior seven days, or

2)HR >160 bpmand/or UOP <1 mi/g/hr (st orthodics + Increas nserum creatiine by
o 10 ml/kg 0.9% NS bolus and observe fd 0.3 mg/dL from baseline
o Notify Neurosurgery if no improvemer| ° Ad Va nce aS (226.5 mcmol/L) within 48

3) HR >160 bpm and UOP >1 ml/kg/hr (first criter hours, or
o Acetaminophen 12.5-15 mg/kg/dose o Forthosewith unknown
o Consider 5mi/kg 0.9% NS bolus tolerated Creatinine, an eGFR <90 mi/
o Notify Neurosurgery if no improvemer| min/1.73rry12

oo . .

Positioning

"Afebrile x24 hrs, vitals stable, good pain management on oral [ ] EI evate H OB tO oved periorbital swelling (and at least one eye open),
follow up appointment with orthotif on, delivery and teaching)

help with post-

o Call 911 for life-threatening emergencies. H

e Call Neurosurgery at 860-545-8373 if any of the followi o] p swe " in g fnonitoring for infection or CSF leak), poor wound
healing, increased pain, increased swelling, poor oral i} Jhanges in fontanelle, increased sleepiness, or
with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP .:.connecﬁcul-

Childrens

LAST UPDATED: 01.10.24
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Mi nlmally Invasive Craniosy nostosis REPLACE CLINICAL

JUDGMENT.

( Indusion Criteria: patients s/p craniosynostosis surgery )

Carein PACU":
«  Vitalsqlhr
e CBC1hour post-op
. Pain management per anesthesia

To remain in PACU x3 hours, or at the discretion of the neurosurgery
attending, prior to transfer.

v

I f p ati e nt b eCO m eS u n Sta b | e at a n y pOi nt ’ uti I ize Consider Med/Surg admission if: minir,nauyjnva’si:tea;:lniosynos@sis sur;f\;yﬁiz?xi\lce&n:gg:ﬁi no seizures, no hydrocephalus,

Consider PICU admission if: open craniofadial surgery, Hgb in PACU <6 mg/dl, ically unstable post- ivel

unstable airway, history of hydrocephalus, uncontrolled seizures
Vitals:

the Medical Emergency Team (MET) as
appropriate

Ifacute kidney injury’: Avoid NSAIDs or Antibiotic coverage Diet: Wound Care:

e Cardiorespiratory discuss with Nephrology for approval. X24 hours post-op *  Clears and advance *  Badtracin to
monitor and pulse diet as tolerated incision BID x3
oximeter for first 24 Mild: Cefazolin IV 100 mg/kg/day div q8hr days (unless
hours o Acetaminophen IV 15 mg/kg/dose (max 2000 mg/dose) Fluids: Dermabond
Vitals and neuro checks qg6hraround the clock for 24 hours e D5NSwith 20 mEq used)
qéhr for the first 12 (max 1000 mg/dose) IfPCN allergy: Kd/Lat e  POD3:May
hours, then g8hr, if o After 24 hours of IV *  Vancomycin IV maintenance wash hair with
stable acetaminophen, switch to o <52 weeks PMA*/about (KO may beleft out regular baby

e Calculate Pediatric Early acetaminophen PO: 15 mg/kg/ <3 mo old: 15 mg/kg if patient has hx shampoo
Waming Score (PEW) dose q6hr PRN pain (max 75 mg/ qg8hr or as determined by renal impairment)
and activate Medical kg/day or 4000 mg/day) for mild/ pharmacy based on Activity:
Emergency Team (MET), moderate pain; may use PR estimated AUC Anti-emetics: e Consult
per hospital protocol acetaminophen for infants. o 252 weeks PMA/about *__ Ondansetron IV 0.1 Hangar/

!1f the child meets the following criteria, please alert the Medical Emergency Team (MET) as appropriate: /

1) SBP <70 mmHg and/or Hgb <6 mg/dL (in PACU)

o Notify NSG immediately

o  Transfer to PICU if SBP <70 mmHg

o  Transfuse pRBC (<25 cc/kg, unless indicated per hospital policy)

o  Recheck CBC 2-4hrs post-transfusion

o  Continuous CV monitoring and g2-4hr vitals for 12 hours post pRBC transfusion
2) HR >160 bpm and/or UOP <1 ml/kg/hr (first criteria not present)

o 10 ml/kg 0.9% NS bolus and observe for improvement

o Notify Neurosurgery if no improvement
3) HR>160 bpm and UOP >1 ml/kg/hr (first criteria not present)

o  Acetaminophen 12.5-15 mg/kg/dose x1 and observe for improvement

o  Consider 5 ml/kg 0.9% NS bolus

o  Notify Neurosurgery if no improvement

€aNNE, MCTeased pam, MCTeased SWelNg, PooT oral INTaKe, VOMNg, Changes m bowel eT Tuncton, Changes m Tontanelle, Mereased sTeepmess, or.
with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP

[ ] C .
> chidrens
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Patient should be afebrile for 24 hours prior to
discharge and able to open at least one eye.

Follow up appointment with Hanger orthotics

CLINICAL PATHWAY:

Minimally Invasive Craniosynostosis

( Indusion Criteria: patients s/p craniosynostosis surgery

«  Vitalsqlhr
«  CBC1hour post-op

Carein PACU":

. Pain management per anesthesia

To remain in PACU x3 hours, or at the discretion of the neurosurgery
attending, prior to transfer.

v

y stable,

Consider PICU admission if: open craniofaial surgery, Hgb in PACU <6 mg/dl,

airway, Hgb in PACU>6 mg/d|

Consider Med/Surg admission if: minimally ir mvaslve craniosynostosis surgery AND normal emergence, no seizures, no hydrocephalus,

ically unstable post- ivel

unstable airway, history of hydrocephalus uncontrolled seizures

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

< L

Ifacute kidney injury’: Avoid NSAIDs or Antibiotic coverage Diet: ‘Wound Care:
e Cardiorespiratory discuss with Nephrology for approval. X24 hours post-op *  Clears and advance Bacitracin to
monitor and pulse diet as tolerated incision BID x3
should be set u e e — Pl
- hours Acetaminophen IV 15 mg/kg/dose (max 2000 mg/dose) Fluids: Dermabond
Vitals and neuro checks q6hr around the clock for 24 hours ©  D5NSwith 20 mEq used)
q4hr for the first 12 (max 1000 mg/dose) IfPON allergy: Ka/Lat POD3: May
hours, then q8hr, if After 24 hours of IV *  Vancomycin IV maintenance wash hair with
stable acetaminophen, switch to o <52 weeks PMA*/about (KO may beleft out regular baby
e Calculate Pediatric Early acetaminophen PO: 15 mg/kg/ <3 mo old: 15 mg/kg if patient has hx shampoo
1 H H H Waming Score (PEW) dose q6hr PRN pain (max 75 mg/ qg8hr or as determined by renal impairment)
Discharge instructions include when to call i T e s
Emergency Team (MET), moderate pain; may use PR estimated AUC Anti-emetics: Consult
per hospital protocol acetaminophen for infants. o 252 weeks PMA'/about e Ondansetron IV 0.1 Hangar/
0 If >6 mo old: add ibuprofen (100 mg/5 23 months old - 11 years mg/kg/dose g8hr orthodics
e u ro S u rg e ry p O St- I S C a rg e mL): 10 mg/kg/dose q6-8hr PRN pain old: 70 mg/kg/day div (max 4 mg/dose) e Advanceas
. Notify Neurosurgery q6hr PRN nausea/ tolerated
immediately if: Moderate/Severe: o 212 yrsold: 60 mg/kg/ vomiting
Wound drainage Continue ibuprofen (if >6 months), as day div q8hr Positioning:
SBP <70 mmHg above Other: . Elevate HOB to
o Temp>38.4°C Morphine 0.05-0.1 mg/kg/dose q3hr *  Pediatric glycerin help with post-
PRN pain (max dose 5 mg/dose) fPMA (Post-Menstrual Age) = suppository daily op swelling
gestational age + postnatal age PRN constipation

/ 'If the child meets the following criteria, please alert the Medical Eme:
1) SBP <70 mube and/or Heb <6 mo/dl (in PACI

Discharge Criteria:
Afebrile x24 hrs, vitals stable, good pain management on oral pain regimen, tolerating diet, bowel movement, improved periorbital swelling (and at least one eye open)

follow up appointment with orthotics made (for cranial orthosis measurements, production, delivery and teaching)

Discharge Instructions:
. Call 911 for life-threatening emergencies.

Call Neurosurgery at 860-545-8373 if any of the following: fever 2101.5° F, redness, swelling, any drainage (monitoring for infection or CSF leak), poor wound
healing, increased pain, increased swelling, poor oral intake, vomiting, changes in bowel/bladder function, changes in fontanelle, increased sleepiness, or
with any other questions or concems.

oot e e e e e L s e e 7, poor wound
healing, |ncreased pain, increased swelllng poor oral Intake vomltlng Changes in bowel/bladderfuncuon changes in fonlanelle increased sleeplness or
with any other questions or concerns.

CONTACTS: MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD | NELLA STOLTZ, APRN, DNP

apggurgctics

LAST UPDATED: 01.10.24
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®_ Connecticut

Review of Key Points “="Childrens

* For patients who underwent Minimally Invasive Craniosynostosis surgery, the
following criteria must be met for transfer to Med/Surg unit
o Normal emergence from anesthesia
o No seizure history
o No hydrocephalus
o Hemodynamically stable
o Uncomplicated airway
o Hemoglobin in PACU greater than 6.0 mg/dI

» Vital signs and neuro checks every 4 hours for the first 12 hours then
every 8 hours if patient stable

* No blood work is required for patient post operatively unless unstable.
 Pain control
 Antibiotics x 24 hours

* Notify neurosurgery attending for any bleeding, instability (e.g., SBP <70
mm Hg, febrile); or wound drainage immediately




Connechcut

Quality Metrics O e

» Percentage of eligible patients treated per pathway
* Percentage of patients with use of order set
* Percentage of patients transferred to the PICU within 24 hours

» Percentage of patients requiring blood transfusion within 24 hours
of surgery

* Readmissions within 30 days
» Returns to the OR within 30 days




®_ Connecticut

Pathway Contacts “="Childrenss

* Petronella Stoltz, APRN, DNP

o Department of Pediatric Neurosurgery

 Marcus Bookland, MD

o Department of Pediatric Neurosurgery

e Jonathan Martin, MD

o Department of Pediatric Neurosurgery
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About Connecticut Children’s Pathways Program

Clinical pathways guide the management of patients to optimize consistent use of evidence-based
practice. Clinical pathways have been shown to improve guideline adherence and quality outcomes, while
decreasing length of stay and cost. Here at Connecticut Children’s, our Clinical Pathways Program aims to
deliver evidence-based, high value care to the greatest number of children in a diversity of patient settings.

These pathways serve as a guide for providers and do not replace clinical judgment.
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