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What is a Clinical Pathway? Ryt

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

» To improve and standardize post-operative care of the patient undergoing tethered
cord surgery

 To eliminate variability and establish a standard of care for these patients
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Why do we need this pathway?

» To change practice for post operative care of these select group of patients
» To guide care for these children
» To ensure standard of care is successfully implemented for the safety of the patient



What is Tethered Cord? gt

Tethered Normal

» Tethered cord occurs when the spinal cord is
attached to tissues around the spine, most
commonly at the base of the spine.

* The attached tissue limits the movement of the
spinal cord within the spinal column and causes an
abnormal stretching of the spinal cord and
impairment of blood flow to the nerve tissue.

» Can be closely associated with spina bifida

OR

« Can occur as an independent entity related to
disorders of secondary neurulation and some
tumors.

Spinal cord

Spinal cord

stuck to Spinal canal

|

Image courtesy of: https://www.seattlechildrens.org/conditions/brain-nervous-system-mental-conditions/tethered-spinal-cord
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What is Tethered Cord?
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Tethered Normal

Spinal cord

Spinal cord

stuck to Spinal canal

|

Scar tissue &=

4 ¢ W g
///

The lower tip of the spinal cord (conus
medullaris) is normally located opposite the
disc between the first and second lumbar
vertebrae.

With tethered cord, the conus medullaris may
be located below the interspace between the
second and third lumbar vertebrae, and/or
there may be radiographic evidence of
abnormal points of attachment (i.e. thickened
filum terminale, intraspinal mass, spinal cord
adjacent to thecal sack in a fixed position).




CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

AND DOES NOT

Post-Operative Tethered Cord REPLACE GLINICAL

JUDGMENT.

Indusion Criteria: post-operative care for any patient diagno sed by Neurosurgery to have tethered cord sndrome requiring surgical correction
Exclusion Qriteria: none

Postoperative Care:
Admit to Neurosurgery (NSG) service
©  Transfer to Med/Surg if no sedation required, or
Transfer to PICU ifrequiring se dation x24 hoursto maintain flat in bed
o Careper PKU for precedexinfuson
© _HR, RR,and BPq2hr; temperature qdhr
I

Fluids, Electrolytes;

Nutrition Antibiotics Pain Control Nursirg & Monitoring*
Diet; Antibiotics to be given for Ifpatient bas pre-existing rencl Mornitoring «  PODO:Flatinbed to
o Clearliquid diet, advance only 24 bours post- disease and/or rendl impaiment (see | |o  Cardiopulmonary monitoring reduce risk ofCSF
as tolerated when operatively unless otherwe | | beiow), NSAIDS should be avoided or and pulse ox x 24 hoursor leak or postural
recovered from indicated, discussed with Nepiology. for the duration of narcotic headaches
anesthesia per PACU therapy o May tumon
Cefazolin 9 +  Toradol 0. x6[ | HR, RR, and BP| side or lie on
1V Auids: div qghr (max 2000 mg/ doses{max 30 mg/dose), dhr x24 hours, then g8hr stomach
*  D50.9NSwith 20 mEq dose) © 6 hoursafter toradol dose, + 24 hourspost-op:
KCI{Liter at maintenance OR start Ibuprofen 10 mg/kg/ ion Car OT, PTconailts
o Kdl willbe removedif Nafdlin 200 mg/kg/day div dose qbhr PRN (max 40 o Telfa and tegaderm or o POD3:may shower
impaired renal function | [ géhr (max 12 g/day); adult me/kg/day or 2,400 mg/ Medipore dressing placed in
dose 2g q6hr day, whichever isless) operating room
] ) 9 ] ) | Anti-emetics. *  Acetaminophen 12.5mg/kg qdhr| [e  Change andinspect site daily
This is the Post Operative Tethered Cord Clinical e |l et |
dose q8hr PRN nausea Vancomyein IV: for >12 yrsold) for mild/ pseudomeningocele, or g
and vomiting (max4mg/ |[o <52 weeks PMA/about moderate pain rednessatincision site. more than 3x
h dose) <3moold: 15 mg/kg OR 0 *Notify N5G if any of in8hrs
Pathway. A ewsicemon | |+ 1 e
Calculate e simated estimated AUC PRN severe pain{max510mg/ | |Other: rednessat
o <lyearof age : EBC Imonths old—11 «  Morphine 0.05- 0.1 mg/kg IV +  Chedpostvoid bladder
- 40-60 mL Notify years old: 70 mg/ke/ qdhr PRN severe pain (max 5 scans (PVRs) — see “Fluids, psedomening
NSifPVR >60mL day div q6hr mg/dose) Electrolytes, Nutrition
. . . . . o >lyearofage:EBC |lo 12 yrsold:60 mgkg/ section.
W - (age inyears +2)x day div g8hr Acute Kidvey njury: «  Incentive pirometer or
e will be reviewing each component in the following e PN | ian o
o CheckPVRs 1PMA (Post-Menstrual Age) | |*  3vears15 years Cr>0.7 mg/dL awake
o Di i b 1| [+ >16vears:cr>1.0me/dl «  Sequential compresson
it at:

Q qshr age s Creatinine th device (SCD)/stockings while
slides. R g . e

patient:immediately| baseline
after 3 consecutive o Increasesby 0.3 mg/dL patients vill
voids need Urol gy

©  Urology conaultif patient consult
followed pre-op by
Urology o ifPVR exceeds
EBC X3 PVR scans

«  Basdline neurological examination
Boveel regimen: o Painwell-controlled on oral medication
¢ Polyethyleneglycol 17g o Afebrile x24 hours

daily or BID PR «  Bowel movement

constipation o Taking adequate fluid and mutrition orally
«  Docusate 50-100 mg PRN ©  Clearedby PT& OT

constipation o Aturologic baseline or with

Discharge Medications:

Ibuprofen 10 mg/kg q 6hr PRN (max 600 mg/dose] for mild/m oderate pain
i 12.5 me/kg qahr PRI , 4g/day) for mi pain

. i 0.2 ml/kg/dose PRN (max 5-10 mg/dose) for severe pain

(dispense only 3 doys worth)

Polyethylene glyca and/or docusate to prevent constipation

o Call NSGfor fever > 1015, vomiting >3xin 12 hr period, excessive initabil
deepiness, severe headache, consistent change in gai

*  Tegadem & telfadressng to be changed daily after bathing and when sailed

Followup outpatient 23 weeks after discha

If sedated suture removal is required, this will be arranged prior to discharge

CONTACTS:

PETRONELLA STOLTZ, APRN, DNP | MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD

LAST UPDATED; 0
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

Post-Operative Tethered Cord

ECLI
JUDGMENT.

This pathway is specifically for
patients who have tethered Inclusion Criteria: post-operative care for any patient diagnosed by Neurosurgery to have tethered cord syndrome requiring surgical correction

. . Exclusion Criteria: none
cord that required surgical

correction v
Post-operative Care:

Admit to Neurosurgery (NSG) service ~
Transfer to Med/Surg if no sedation required, or g

Enilummmlﬁm

'+ Transler to Med/Surg if no sedation required, or

atinbed

[ ]
. Transfer to PICU if requiring sedation x24 hours to maintain flat in bed
. . +  PODO:Flatinbedto
o  Careper PICU for precedex infusion s | o
o  Temperature, HR, RR, and BP q1hr x 24 hours, then gq2hr | i
pure, HR, R, and BP| sde o lieon
- T then ghr stomach
. D_ﬁﬂslﬁwﬁhmmtq dose) o 6hoursafter toradol dose, + 24 hourspostop:
KC/liter at maintenance o start Ibuprofen 10 mg/kg/ Incision Care; OT, PTemaihs
s K Nafali dose qohr PRN (max 40 «  Telfa and tegaderm or «  POD2:may shower
‘impairedt renal funcion | | qehr (max 12 g/day); adult meg/kg/day or 2,00 mgj Medipote dressing paced in
dose 2g q6hr day, whichever isless) operating room
| Anti-emetics. *  Acetaminophen 12.5mg/kgqdhr| |e  Change andinspect site daily *Notify NSGvia
*  Ondensetron 0.1ma/ke/ ||if 6-Lactam alfergy: PRN pain (325-650 mg q4hr PRN forleakage, idesk for:
dose q8hr PRN nausea Vancomyein IV: for >12 yrsold) for mild/ pseudomeningocele, or o Vomitng
and vomiting (max4mg/ |[o <52 weeks PMA/about moderate pain rednessatincision site. more than 3x
. . dose) <3moold: 15 mg/kg OR 0 *Notify N5G if any of ngh
Patients need to be flat in bed for 24 hours post procedure. o ssdramrea | [+ o Pt
o Calculate e simated enmateange PRN severe pain(max510mg/ | |Other: :?dk,f:;:
s sty [0 o ; oy I it & gt renesat
o <lyearof age : EBC Imonths old—11 «  Morphine 0.05- 0.1 mg/kg IV o Chedpostwoid bladder
o . . . . . . = 40-60 mL Notify years old: 70 mg/kg/ q4hr PRN severe pain (max 5 scans {PVRs) — see “Fluids,
ifPvE i /d
Some patients will require PICU admission for sedation with Bt 2 B
= {age in years +2)x day div gghr Acute Kidney Injury: ” *  Incentive pirometer or
. T T HH T 30 *  2months2 years: Cr>0.4mg/dL bubbles 4-10x/hr while
precedex during this initial period of recovery. P s posmnamiso | 1 Sssiomencr oz | | Sk
o D i b 1| [+ >16vears:cr>1.0me/dl «  Sequential compresson
. . qshr age *  Creatinine that: device (SCD)/stockings while
Most children can then transfer to the Med/Surg unit after o Tl sty sost
patient:immediately| baseline
aﬁ.er 3 consecutive o Increases by 0.3 mg/dL patients will
hours. o it e
followed pre-op by
Urology or ifPVR exceeds
EBCx 3 PVR scans. ‘Discharge Criterie:
N *  Baseline neurological examination
| Bowel regimen: *  Pain well-controlled on oral medication
*  Pdlyethyleneglycd 17¢ *  Afebrile x24 hours
daily or BID PRI o Bowel movement
constipation *  Taking adequate fluid and nutrition orally
. Docusate 50-100 mg PRN . Cleared by PT & OT
constipation . At i line or with

Discharge Medications:

Ibuprofen 10 mg/kg q 6hr PRN (max 600 mg/dose] for mild/m oderate pain
i 12.5 me/kg qahr PRI , 4g/day) for mi pain

. i 0.2 ml/kg/dose PRN (max 5-10 mg/dose) for severe pain

(dispense only 3 doys worth)

Polyethylene glyca and/or docusate to prevent constipation

Discharge Instructions:
Call NSGfor fever > 1015, vomiting >3xin 12 hr period, excessive initability or
deepiness, severe headache, consistent change in gait
*  Tegadem & telfadressng to be changed daily after bathing and when sailed
o Followup outpatient 23 weeks after discharge
If sedated suture removal is required, thiswill be arranged prior to discharge

©2019 Connecticut CHiloren's. Al fgfts reserved. 19004



CLINICAL PATHWAY: SERVES AS AGUIDE

AND DOES NOT

Post-Operative Tethered Cord REPLACE GLINICAL

JUDGMENT.

for to hawe sndrome requiring i
Exclusion Citeria: none

raxi
Admit tn Newrosurgery (NSG] service

10 sedation required, or
sedationx:24 hoursto maintain flatin

Fluids, Electrolytes,
Nutrition

Antibiotics Pain Control

Activity

Antibiatics rvhh\/A Hpient bas pre-existing renal Moritoring: «  PODO:Fatinbed o
+  Clear liquil diet, advance ol 24 howrs pose disease and/or rened impoiment (ee | o C _.,14 Sk
as tolerated when perarively untess cehentse)|| | beiw) e n ek or postural
recovered from ‘indficated. discussend wich tephrology. for the duration of narcatic headadves
anesthe sa per PACU therapy o Maytumon
o +  Toradoln. ashrxs | |e HR, RR, and B side orlieon
div qght (max 2000 mg/ doses(max 30 mg/dose}, qdhr x 24 hours, then ghr stomach
o D509NSWith20mEa || dose) © 6 hoursafter toradol dose, +  24hourspostop:
KCl/liter at maintenance OR start Ibuprofen 10 mg/kg/ | [Incision Care: OT, PTconsults
o Klwillbe removedif | Nafallin 200 mg/kg/day div dose g6hr PRN (max 40 o Telfa and tegaderm or «  POD3:may shower
impaired renal function | | qehr (max 12 g/day); adult meg/kg/day or 2,400 me/ Medipore dressing placed in
dose 2g q6hr day, whichever isless) operating room
| Anti-emetics *  Acetaminophen 12.5mg/kg qdhr| [e  Change andinspect site daily
*  Ondansetron 0.1mg/ka/ ||if 8-tactam alergy: PRN pain (325-650 mg q4hr PRN for leakage,
dose g8hr PRN nausea Vancomycin IV: for >12 yrsold) for mild/ pseudomeningocele, or
and vomiting [maxd mg/ ||e <52 weeks PMAYabout| moderate pain rednessatincision site. more than 3x
dose) <3moold: 15 mg/kg OR o *Notify NSG if any of in8hrs
: : : . . i . i above are present. i
Standardized care for these patients includes five differen sdse o maeyooeion | || 02 ph e,
s Cakulate e simated estimated AUC PRN severe pain{max510mg/ | [Other. rednessat
. bladder capacity (BC):  [[o 5 U dose) o stictintake & output incison site
Categor'es o <lyearof age : EBC Imonths old—11 «  Morphine 0.05- 0.1 mg/kg IV +  Chedpostvoid bladder
. = 40-60 mL Notify years old: 70 mg/kg/ qahr PRN severe pain (max 5 scans {PVRs) — see “Fluids, pseudomening
NSifPVR >60mL day div q6hr mg/dose) Electrolytes, Nutrition
o >lyearof®e:fBC ||o 12 yrsold: 60 ke section.
= (age in years +2]x day div g8hr Acute Kidney injury: *  Incentive pirometer or
*  2months2 years: Cr>0.4mg/dL bubbles 4-10x/hr while
o CheckPVRs PMA (Post-Menstrual Age] | |+ 3vearss years Cr>0.7 mg/dL avake
o D i b 1| [¢ >16vears:Cr>1.0 me/dL o Sequential compresson
qshr age o Creatinine that: device (SCDY/stockings while
o Toilettrained ° i inbed
patient: immediately baseline
after 3 con secutive o Increasesby 0.3 mg/dL patients vdll
voids need Urology
Urology conaultif patient consult

followed pre-op by
Urology o ifPVR exceeds
EBC X3 PVR scans

Discharge :
Baseline neurological examination

Pain well-controlled on oral medication
Afebrile x 24 hours

Bowel movement

Toking adeauate fluid and nu tiition orally

Cleared by PT & OT

At urolcgic baseline or vith

Bovvel regimen:

Poyethyleneglycol 17g
daily or BID PR
constipation

«  Docusate 50-100 mg PRN
constipation

D ications:

Ibuprofen 10 mg/kg q 6hr PRN (max 600 mg/dose] for mild/m oderate pain
i 12.5 me/kg qahr PRI , 4g/day) for mi pain

. i 0.2 ml/kg/dose PRN (max 5-10 mg/dose) for severe pain

(dispense only 3 doys worth)

Polyethylene glycol and/or docusate to prevent constipation

Discharge Instructions:
Call NSGfor fever > 1015, vomiting >3xin 12 hr period, excessive initability or
deepiness, severe headache, consistent change in gait
*  Tegadem & telfadressng to be changed daily after bathing and when sailed
o Followup outpatient 23 weeks after discharge
If sedated suture removal is required, this will be arranged prior to discharge

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

LasT U
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Children will come out of the OR with a foley catheter in place.

Once the foley catheter is removed, post void residuals (PVR)

need to be checked and documented in the medical record.

+ Patients with PVR greater than 10% of their estimated
bladder capacity will need a urology consult
Urology is also consulted for patients with preexisting
bladder dysfunction

Other things to note related to Fluids, Nutrition, and

Electrolytes:

* Bowel regimen is initiated immediately post op

* There is no need for lab work in stable post operative
patients

CLINICAL PATHWAY:

Post-Operative Tethered Corg

Fluids, Electrolytes,
Nutrition

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

( ey

- &

rd sndrome requiring surgi )

¢

*  Transler

Fluids, Electrolytes,
Nutrition
Dies Antibiceics co be ghven for

o
«  Clearfiquid diet, advance aaly 24 fotrs post:
as wlerated when
recovered from

Notify NSG via
Intellidesk for:

Vomiting more
than 3xin 8 hrs i
Any fluid leakage  [<s e

. .. . Bmodld: 15 mglkg
from incision site [ ez sinind
estimated AUC

Temperature > 7 vieeks FMAabeu
Smonthsddd-11
38.5 years old: 70 mg/ks/

day divahn
Severe headache | e "
PVRs in children
>10% of EBC.
These patients
will need Urology

consult

(Post-Menstnual Age]
ational age + postmatal

Polyethyleneglyc 17 ¢
daly o BID PRN
‘condipation

+ Doausate S0-100 wg PRI
constipation

EogEEEe

. Clear liquid diet,

advance as tolerated
when recovered from
anesthesia per PACU

1V Fluids:

. D5 0.9 normalsaline
with 20 mEq KCl at
maintenance

. KCl will be removed if
impaired renal function

Anti-emetics:
Ondansetron 0.1 mg/
kg/dose q8hr PRN
nausea and vomiting
(max 8 mg/dose)

. Calculate estimated
bladder capacity (EBC):
o <1year of age:
EBC =40-60 mL
Notify NS if PVR >
60mL
o >1 year of age:
EBC = (age in
years +2) x 30
. Check post-void
bladder scans (PVRs)
o Diapered patient:
q6hr
o Toilet-trained
patient:

immediately after

3 consecutive
voids
. Urology consult if
patient followed pre-
op by Urology or if PVR
exceeds EBC x 3 PVR
scans

CONTACTS: PETRONELLA STOLTZ, APRN, DNP | MAR|

LAST UPDATED: 012721

©2019 Connecticut CHiloren's. Al fgfts reserved. 19004

Polyethylene glycol 17
g daily or BIDPRN
constipation

Docusate 50-100 mg
PRN constipation

POD 0: Flatin bed to
reduce risk ofCSF

fpulmonary monitoring

hitse oxx 24 hoursor leak or postural
fe G ation of narcotic headadhes
pv o May tumon
|erature, HR, RR, and BP side or lie on
2 hours then ashr stomach
+ 24hourspostop:
fe: OT, PTconaults
fprd tegaderm or *  POD3:may shower
« ing placed in
|ting room
ke and inspe ct site dally “Notfy NSG via
fpage. Intellidesk for:
[ifteningacee, or o Vomiting
|ssatincision ste. more than 3
“Hotify NSG if any of inghrs
liove are present. o Anyfluid
leakage or
rednessat
Jiiske & outtput incision site
| post-void bladder o
(PVRs) - see “Flids, pseudomening
Jetvtes Nutrition vesle
. o Temperatre
[ive irometer or >38.5
s 4-105/he while o severe
3 headache
fetial compre ssion o PVRsin
P isCDY stockings while children

>10% of EBC.
These
patients vl
need Urology
consult

huent plan

|mederate pain
fe/day) for mild/moderate pain
e q3hr PAN (max 5-10 ma/dose) for severe pain

I

Jessive imitability or

and when soiled

i1 to discharge

[ ] Connecticut
“=Pchildrens




CLINICAL PATHWAY:

Post-Operative Tethered Cord

THIS PATHWAY
SERVES AS AGUIDE

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

( Indusion Criteria post-operative care for any patient diagno sed by Neurosurgery to have tethered cord syndrome requiring surgical conec!ion)

Exclusion Qriteria: none

.

Post-operative Care:

Admit to Neurosurgery (NSG) service
‘Transfer to Med/Surg if no sedation required, or
*  Transfer to PICUifrequiring se dation x24 hoursto maintain flatin bed
o Careper PKU for precedexinfuson
© _HR, RR,and BPq2hr; temperature qdhr

Antibiotics

All children will receive antibiotics for the first 24 hours post
procedure.

There is no indication for routine administration of antibiotics

beyond 24 hours.

The pharmacy’s vancomycin protocol was updated in Feb
2021.

All patients who have vancomycin IV ordered will be followed
by the clinical pharmacist to help determine appropriate
dosing parameters.

Providers will order initial doses per pathway/o
provide indication within the order.

IV vancomycin dosing and recommended labs will be

r set and

Antibiotics to be given for
only 24 hours post-
operatively unless otherwise

indicated.

Cefazolin 90-100 mg/kg/day
div q8hr (max 2000 mg/
dose)

OR
Nafcillin 200 mg/kg/day div
q6hr (max 12 g/day); adult
dose 2g q6hr

If 8-Lactam allergy:

Vancomycin IV:

. <52 weeks PMAt/about
<3 mo old: 15 mg/kg
q8hr or as determined
by pharmacy based on
estimated AUC

. >52 weeks PMA*/about
>3 months old — 11
years old: 70 mg/kg/
day div g6hr

. >12 yrs old: 60 mg/kg/
day div g8hr

Pain Control

0

Nurirg & Monitoring™

<>

12 yeso: 60 merka/

injuty:

J{Pos-tenstrual Age)
atiaral age + postnatal

¢ 2months2 years: Cr>0.4mg/dL
o 3years15 years Cr>0.7 mg/dL
*  >16years: Cr>1.0 mg/dL
o Creatinine that:

°
baseline
o Increasesby 0.3 mg/dL

given o Ifpatient has pre-existing renal Monitoring: « PODO: Flatinbed o
bty 24 troas post- dseose and/or rendl impairment (see | ¢ Cardiopuimonary monitoring reducerisk ofCSF
Lriely untess otheruie | | below), NSAIDS should be avoided or and pulse oxx 24 hoursor leak or postural

e, discussed with Nephrology. for the duration of narcotic headaches
therapy o Maytumon
o Toradol0. x6| [o HR, RR, and BP) sde orlieon
b (mas 2000 mg/ doses(max 30 mg/dose}, qahr x 24 hours, then shr stomach
o 6hoursafter toradol dose, «  24hourspostop:
o startlbuprofen 10 mg/kg/ | | Incision are: O, PTcansilts
hin 200 maska/day div dose g6hr PRN (max 40 o Telfa and tegaderm or «  POD3:may shower
ma: 12 g/day); adult mg/kg/day or 2,400 mg/ Medipore dressing placed in
g asihe day, whichever isless) operating room
*  Acetaminophen 12.5mg/kg qdhr| [e  Change andinspect site daily
betom otery: PRI pain (325-650 mg gdhr PR for leakage, Intellidesk for:
benyein IV: for 12 yrsold) for mild/ peudomeningocele, or o Vomitng
|52 weeks pat/about moderate pain rednessatincision site. more than 3x
|z moad: 15 merks OR o *Notify NSG if any of in8hrs
it o i . above are present. Ay fuid
on 02 qdhr leakage or
Jestimated AlC PRN severe pain{max5-10 mg/ : rednessat
52 weeeks PMAabout dose) o stictintake & output incison site
Smonths dld—11 +  Morphine 0.05- 0.1 mg/kg IV o Chedpostvoid bladder
Jyeor s ol 70 me/ke/ qahr PRN severe pain (max 5 scans {PVRs) - see “Fluids,
|y div qshe mg/dose) Electrolytes, Nutrition

section.

*  Incentive pirometer or
bubbles 4-10x/hr while
avake

«  Sequential compresson
device (SCD)/stockings while
inbed

patients vl
need Urology
consult

ischarge Gr

«  Bastline neurological examination

o Painwell-controlled on oral medication
o Afebrile x24 hours

«  Bowel movement

o Taking adequate fluid and nutrition orally
o Clearedby PT& OT

line or vith

Discharge Medications:
+  Ibuprofen 10 mg/kg g 6hr PRN (max 600 mg/dose] for mild/m oderate pain
. i 12.5mg/kg qahr PRI

, 4g/day) for

i pain
. i 0.2 ml/kg/dose PRN (max 5-10 mg/dose) for severe pain

(dispense only 3 doys worth)
«  Polyethylene glycd and/or docusate to prevent constipation

Discharge Instructions:
Call NSGfor fever > 1015, vomiting >3xin 12 hr period, excessive initability or
i deepiness, severe headache, consistent change in gait
*  Tegadem & telfadressng to be changed daily after bathing and when sailed
o Followup outpatient 23 weeks after discharge
If sedated suture removal is required, this will be arranged prior to discharge

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

managed by pharmacy in conjunction with primary teams.

fPMA (Post-Menstrual Age)
= gestational age + postnatal
age

[ ] Connecticut
“=Pchildrens
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CLINICAL PATHWAY: SERVES AS AGUIDE

AND DOES NOT

POSt-Ope ra*f REPLACE CLINICAL

JUDGMENT.

Pain Control

#fent diagno sed by Neurasurgery o have tethered cord syndrome requiring surgical conec!ion)

Exclusion Giteria: none

i

Pastoperative Care:
Admit to New osurgery (NSG) service
(o Transler to Med/surg if mo sedation required, or
+  Transler to PICU ifrequiring sedationx24 hoursto maintain flatin bed

O Careper PEU for precedexinfusion

If patient has pre-existing renal b

disease and/or renal impairment* (see >
below), NSAIDs should be avoided or

discussed with Nephrology.

fisting cenat Moritoring: . POD0: Flatin bed to
pioorment see *  Cardiopulmonary monitoring reduce risk of CSF
e csoicied or and pulse ox x 24 hours or leak or postural
ko gy. for the duration of narcotic headadhes
e  Toradol 0.5 mg/kg/dose g6hr x 6 : ""’:ﬁ AL e ‘Hw " mon
Baoits| |+ ooempsars, v e an Yot eon
doses (max 30 mg/dose)l :-‘::'mmg, athex2ahours thenagh | | Zdho:::‘:);tup'
o 6hoursafter toradol dose, fuins” | [~ Timmisamo | |+ roosme o
start Ibuprofen 10 mg/kg/ e || s
dose g6hr PRN (max 40 s | | el or Iniiteker:
. . rednessat ncision ste. more than 3
NSAIDs, such as Toradol are an important part of post operative meg/kg/day or 2,400 mg/ o peermot | [
day, whichever is less) ki . lakage o«

pain management. o Acetaminophen 12.5 ma/kg qahrhmm || Somim,

pain (max 5 scans {PVRs)— see “Fluids,

* Children with known renal impairment should only get PRN pain (325-650 mg g4hr PRN

NSAIDs after discussion with Nephrology for >12 yrs old) for mild/ Conen [ BT

mmega;e pain R

e  Hydrocodone/acetaminophen [==* o
0.2 mL/kg hydrocodone g4hr
PRN severe pain e

e Morphine0.05-0.1 mgIVgshr [“
PRN severe pain iton oraly

epiopriate sutpatient management plan
*Acute Kidney Injury: NW#WHme/d;)se].lor.mid/modve’v?fpain

2 month 5_2 yearS' Cr >0 4 mg/dL :.‘a‘.’z"-uwdm olhvdmm’ﬁ:‘q%r'ml‘w(mzxs—m m:;:i"nselfor severe pain
3 years-15 years: Cr>0.7 mg/dL [
>16 years: Cr >1.0 mg/dL e a2 ps,ocxste sy

Creati ni ne tha t: ::ﬁ::‘;ie;d::;/eafwrmmingand when soiled
equired, this will be arranged prior to discharge
o  Increases by 50% from
baseline

AD | JONATHAN MARTIN, MD

®_ Connecticut
o Increases by 0.3 mg/dL “=Pchildrens

2018 0




Nursing care includes both routine vital sign monitoring,
incentive spirometry, and venous throbmo-embolism (VTE)
prevention.

The surgical incision should be closely monitored.

**Neurosurgery should be notified of any fluid leakage from the
incision**

CLINICAL PATHWAY:

Post-Operative Tethered Cord

THIS PATHWAY
SERVES AS AGUIDE

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

«  Transfer to Med/Ss
+ Transter to PCUfr
o Careper PICU for prcedey)

Nursing & Monitoring*

intain fatin bed

sndiome Fequiring surgi )

O HR RR, qzhr;
N
/v\ iV ¥
> < o] Monitoring: =
|e Cardiopulmonary monitoring
and pulse ox x 24 hours or
Diet: K ” p . . . POD0: Flatin bed to
+ dearttdntance || ™ oay 24 e for the duration of narcotic porsorie e ot
recovered from anm thera py e tic headadhes
asel | ° Samorieon
*Notify NSG via el @ Temperature, HR, RR, and BP [ sde orl
Intellidesk for: I 2 q4hr x 24 hours, then g8hr e
. Vomiting ‘r’("‘;‘flgm B | [ roommy o
more than 3x e | Incision Care: e da]
:: 8 ?I'S‘d [loezneie™ @ Telfa and tegaderm or ko leleskfr:
L] - vreeks N " N
ny fd S Medipore dressing placed in [ D
leakage or @i or a sd] ti sent. Any uid
redness at Bk operating ro.om . . ke
incision site  [||* =t e  Change and inspect site daily [, incidon dte
or ol for leakage, I
Psellid°me"in€ e Ze pseudomeningocele, or b
. ;’_;en:perature [ redness at incision site. ﬁ;
>38.5 e o *Notify NSG if any of  fasswie
. Severe above are present. = o
patients vill
headache need Urdlcgy
. PVRs in Other:
children e  Strictintake & output
0, .
:ﬁzs/;()f EBC. Check post-void bladder
PP
patients will scans (PVRs) seg .F|Lf,IdS,
need Urology Electrolytes, Nutrition
consult section.

Incentive spirometer or
bubbles 4-10x/hr while
awake

Sequential compression
device (SCD)/stockings while
in bed

o
Jo/moderate pain
fmax 510 mg/dose) for severe pain

CONTACTS: PETRONELLA STOLTZ, AFRN, DNP | MARKUS BOOKLAND, MD | JONATHAN MARTIN, MD
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

Post-Operative Tethered Cord REPLACE CLNICAL

JUDGMENT.

e conection

it for any patient di
( Exclusion Giteris: none 7

g
Admitto e ..
o Transfer to Med/surg if o sedation' Activity
*  Transfer to PICU ifrequiring se dation x24 1
0 Careper PKCU for precedexinfusion
0 HR, RR, and BP q2hr; temperature gdhr
I

e ; amnd ®  PODO:Flatinbedto |
o Clear hpid diet, advance Croliaddisid diseose gndfor cendt i}
e iy i e | | i 1542 ot reduce risk of CSF leak
Notify NSG via R | or postural headaches |2
2% 2000 mg/ dosess (wax 30 mg/d . i
. . - ) lidesk for: o oheursati | o Maytumonside =
As discussed, children will be on bedrest with the bed flat for the o o marasi e ; k.
i e  Vomiting more o2 gt it Pl or lieon stomach
first 24 hours after surgery. ; - . memimns] ® 24 hours post-op: OT,
than 3xin 8 hrs - i pon (25650
+ Once patient is allowed to sit up, RN should evaluate for o Anyfluidleakage [Siummom | ot gg";;‘s“'ts A
q q HApa H ot a sdetermi . s . may shower
headaches. If a patient experiences a severe headache, ¥°m '””:'0“ -‘;‘te mtori | | oemhenaved Y
. emperature 2 weeks PMAY/about] dose)
they should return to having the head of bed (HOB) flat then 38_5p iy | | P
gradually increase the HOB over several hour Severe headache | & | jwssmm: . b s || 7 5
PVRs in children  fssimsmtien | |2 Simetiesseaiodl || 2t g | | o
. : >10% fEBC . greaﬁnimlhal: N ;:‘el:i::(S[DVstockingsMﬂe g;g(;:en“'m[‘
Early PT and OT consults are important to help reduce the risk Thesec;aﬂems - — e
of complications that may result from immobility. will need Urology o™
consult Discurze iz

Baseline neurological examination

Pain well-controlled on oral medication

+  Bowel movement
.
.

Polyethyleneglycd 17§ Afebrile x 24 hours
daily o BID PRN
‘nmwa.l;rmnmpm Taking adequate fluid and nutrition orally

Cleared by PT& OT

constipation A fine or with

Discharge Medications:

Ibuprofen 10 mg/kg q 6hr PRN (max 600 mg/dose] for mild/m oderate pain
i 12.5 me/kg qahr PRI , 4g/day) for mi pain

. i 0.2 ml/kg/dose PRN (max 5-10 mg/dose) for severe pain

(dispense only 3 doys worth)

Polyethylene glyca and/or docusate to prevent constipation

Discharge Instructions:
Call NSGfor fever > 1015, vomiting >3xin 12 hr period, excessive initability or
deepiness, severe headache, consistent change in gait
*  Tegadem & telfadressng to be changed daily after bathing and when sailed
o Followup outpatient 23 weeks after discharge
If sedated suture removal is required, thiswill be arranged prior to discharge

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

[ ] Connecticut
“=Pchildrens
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CLINICAL PATHWAY: SERVES AS AGUIDE

AND DOES NOT

Post-Operative Tethered Cord REPLACE GLINICAL

JUDGMENT.

( Indusion Criteria: post-operative Gare for any patient diagnosed by Neurosurgery Lo have tethered cord syndrome requiring surgical conec!ion)

Exclusion Qriteria: none

.

Postoperative Care:
Admit to Neurosurgery (NSG) service
©  Transfer to Med/Surg if no sedation required, or
Transfer to PICU ifrequiring se dation x24 hoursto maintain flat in bed
o Careper PKU for precedexinfuson
© _HR, RR,and BPq2hr; temperature qdhr

I

Fluids, Electrolytes;
Nutrition

Nurirg & Monitoring™

Diet: Antibiatics to be given for {fpatient has pre-existing rendl Moritoring: « PODO: Flatinbed to
o Clearliquid diet, advance oniy 24 hours post- dseose and/or rend impairment (e | |o Cardicpulmonary monitoring reducerisk ofCSF
- o - - - . as tolerated when operatively unless otherwie | | below), NSAIDS should be avoided or and pulse oxx 24 hours or leak or postural
Ch ildren will meet disch arge criteria once they are Tecovered from e discussed with Neiology. for the duration of narcatic headadres
. anesthesia per PACU therapy o May tumon
Cefazolin 9 o Toradolo. x6| [+ HR, RR, and BP| sde orlieon

» Afebrile for greater than 24 hours o inanmig |t amond g | | ST | o

start Ibuprofen 10 mg/kg/ | [Incision Care: O, PTconailts

KClfliter at maintenance OR
H H H . Iwillbe removedif $llin 200 mg i dose qBhr PRN {max 40 o Telfa and tegaderm or o POD3:may shower
° At th I b I Kal v i Natcilin 200 mg/ke/day div ) : )
elr neurologic paseline mpared rena ncion | [y (s & oy e mahafdayor 2 00me/ Medbore dresig aced
dose 2g q6hr day, whichever isless) operating room

*  Acetaminophen 12.5mg/kg qdhr| [e  Change andinspect site daily

»  Have good pain management on oral medications el T v | e
* Tolerating their home diet

andvomiting (maxdmg/ |la <52 weeks PMAYfabout] moderate pain redne ssatincision site,
dose) "

<3moold: 15 Mk o8 9 “NotfyNsaif any of
« Have had a bowel movement

ot |

Discharge Criteria:

Baseline neurological examination

Pain well-controlled on oral medication

Afebrile x 24 hours

Bowel movement

Taking adequate fluid and nutrition orally

Cleared by PT & OT

At urologic baseline or with appropriate outpatient management plan

Discharge Medications:
. lbuprofen 10 mg/kg g 6hr PRN (max 600 mg/dose) for mild/moderate pain
e Acetaminophen 12.5 mg/kg g4hr PRN (max 650 mg/dose, 4g/day) for mild/moderate pain
. Hydrocodone/acetaminophen 0.2 mL/kg/dose of hydrocodone g3hr PRN (max 5-10 mg/dose) for
severe pain
. Polyethylene glycol and/or docusate to prevent constipation

Discharge Instructions:
. Call NS for fever > 101.5, vomiting >3x in 12 hr period, excessive irritability or
sleepiness, severe headache, consistent change in gait
. Tegaderm & telfa dressing to be changed daily after bathing and when soiled
Follow up outpatient 2-3 weeks after discharge
If sedated suture removal is required, this will be arranged prior to discharge
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Review of Key Points Childrens

« Vital signs and Neuro checks for floor patients 4 hours for first 24 hours then every 8
hours if patient stable or not receiving regular narcotics

Vital signs and Neuro checks for PICU patients 1 hours for first 24 hours then every 2
hours if patient stable or not receiving regular narcotics

If patient requires Precedex then patient requires admission to PICU

No BLOOD WORK required for patient post operatively unless unstable

Pain Control

Antibiotics x 24 hours

Notify NS attending for any bleeding, instability or wound drainage immediately

PVR are essential once foley is out

If PVR are significant (see algorithm in pathway) urology consult is indicated




Use of Order Set

C ticut
o Chidrens

Order Sets

Order Sets
® Admit to MS - Post Op Tethered Cord & Personaiizer 2

* General
v ADT
(") Transfer patient- Different Level of Care/Different Floar
() Return To Bed - Same Level of Care/Same Room
Effective Immediately
* Pathway

Initizte Clinical Pathway: Tethered Cord
Until discontinued, starting today at 1409, Until Specified
Post-op, Sign & Hold

* Nursing
+ Vital Signs
[ vital signs-TPR, BP and 02 sats

Routine, Every 4 hours, First occurrence today at 1600, Until Specified
Post-op, Sign & Hold

[]vital signs-TPR, BP and 02 sats
Every 2 hours, Post-op

B cardiores piratory monitoring
o Routing, Continuous, starting today at 1409, Until Specified
Post-op, Sign & Hold

B Pulse oximetry
0 Routine, Continuous, starting today at 1408, Until Specified
Post-op, Sign & Hold

¥ Activity
Activity, strict bed rest
Until discontinued, starting today at 1409, Until Specified
Post-op, Sign & Hold
Head of bed flat x 24 hours

Until discontinued, starting today at 1409, Until Specified
Past-op, Sign & Hold

The Post-Op Tethered Cord Order set should be
used for all patients who are post procedure. It
will help ensure that all pathway elements are

ordered correctly.

Order sets also help track pathway usage and
pathway metrics.

*NOTE: This order set is not to be used for PICU
patients. Patients going to the PICU post

operatively should use the
PICU — Neurosurgery Order Set instead




Connechcut
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Quality Metrics

Percentage of patients with pathway order set usage

Percentage of patients with deep wound infections

Percentage of patients with superficial skin infections (SSI)

Number of patients with organ space infection within 30 days of principal operative
procedure

Readmission within 30 days
Return to the OR within 30 days



Pathway Contacts P Rrrens

* Petronella Stotlz, APRN, DNP

o Department of Pediatric Neurosurgery

 Marcus Bookland, MD

o Department of Pediatric Neurosurgery

« Jonathan Martin, MD

o Department of Pediatric Neurosurgery
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Thank You! e nngcticut

About Connecticut Children’s Clinical Pathways Program

The Clinical Pathways Program at Connecticut Children’s aims to improve the quality of care our patients
receive, across both ambulatory and acute care settings. We have implemented a standardized process for
clinical pathway development and maintenance to ensure meaningful improvements to patient care as well
as systematic continual improvement. Development of a clinical pathway includes a multidisciplinary team,

which may include doctors, advanced practitioners, nurses, pharmacists, other specialists, and even
patients/families. Each clinical pathway has a flow algorithm, an educational module for end-user education,
associated order set(s) in the electronic medical record, and quality metrics that are evaluated regularly to
measure the pathway’s effectiveness. Additionally, clinical pathways are reviewed annually and updated to
ensure alignment with the most up to date evidence. These pathways serve as a guide for providers and do
not replace clinical judgment.



