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What is a Clinical Pathway? “=®Childrens

An evidence-based guideline that decreases variation in care and
helps promote safe, effective, and consistent patient care.
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Objectives of Pathway “="Childrenss

« Standardize delivery room and NICU-based management of
neonates with open neural tube defects

» Reduce infection rate through the appropriate use of antibiotics, as
well as standardized wound care / dressing changes

» Standardize monitoring for hydrocephalus and criteria for CSF
diversion

» Clarify the consults that should be placed and the subspecialists
iInvolved in inpatient and outpatient care
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Why is This Pathway Necessary? “=®Childrens

* With the opening of the Fetal Care Center, there is an increasing
number of patients with open neural tube defects

 With previously low volumes, there was significant variation in
practice and uncertainty about certain aspects of the medical care —
had to “recreate the wheel” each time
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Background “="Childrens

* Open neural tube defects result from a failure of primary —
neurulation, leading to abnormal development of the spinal Cpon st B
cord at and below the level of the defect. S

» Secondary injury can occur from mechanical and chemical =
trauma, as well as infection. Defects that are open at birth s |
should be covered with sterile, moist dressings and the [\ T p—
defect should be closed within 48 hours to prevent TR | e

desiccation, heat loss, and infection [1-3].




Background
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» Approximately 40% of patients
undergoing prenatal repair and 80% of
those undergoing postnatal repair will
meet criteria for VP shunt placement
[4]. Close surveillance is necessary in
the postnatal period.

* Neurogenic bladder is common among
patients with open neural tube defects;
appropriate urological care is critical
for improving long-term quantity and
quality of life [5].




CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Neural Tube Defect (Myelomeningocele) Postnatal Management | ANoBossnor

JUDGMENT.

7 ) ( Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair) )
*  Neurosurgery (NSG) when Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)

timing of delivery is known or T
immediately upon delivery

«  Urology (after admission) Neural tube defect

'« Orthopedics (f significant e e O e repaired prenatally and the incision looks
spinal kyphosis with defect) palrec p W, PP

dehiseed ff repaired prenatal ell-healed (or is covered by an Allgderm patch and

e Cardiology (as needed) not yet epithelialize

Delivery Room Management Delivery Room Management
o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
«  While assessing ABCs: supplies are used

o Cover defect with moist telfa (see below) and center defect over a donut to prevent mechanical injury to the neural placode o Standard delivery room management with latex precautions

o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut

o Keep baby prone o side lying once ABCs evaluated and any indicated resuscitation measures are complete

Assess the defect:

. . o Using sterile gloves, place sterile telfa in blue bow! with warm, sterile normal saline. Wring out and place over the open
defect. Use IV tubing to slowly drip sterile saline onto telfa to keep it moist. Cover with saran wrap to hold the telfa and IV
tubing in place. Avoid placing pressure on the lesion. (See Appendix A)
L2

TRANSFER TO NICU | TRANSFER TO NICU
T
v v v
Medications and FEN/GI \maging
Wound Care e Start ampicillin and gentamicin at birth (and discontinue 24 « Head ultrasound
«  Latex precautions
«  Prone positioning hours post-op) and renal/bladder
toni ) o Ifsurgeryis delayed beyond 72 hours of Ife: switch to ultrasound within
o Keep dressing in place without 72 ho
e e o cefazolin at 72 hours (and discontinue 24 hours post-op) 24 hours of
o [factive infection related to open neural tube is suspected: admission

If prenatally repaired and
dehiscence is superficial,
individualize wound care

obtain blood cultures and consult Infectious Diseases
«  NPO with IV fluids until OR timing is confirmed, then adjust per
OR guidelines

Clinical Pathway.

assessment/management « Initiate indwelling urethral catheter at birth
T T T
v
[ OR FOR REPAIR
T
= . = ¢ ¢ ¢ ¢ v v
Wound Care Access Medications FEN/GI: Monitoring Urological Care Imaging Wound Care
«  Dressing e PNforiv [[e  Continueperi- [[o IV/NG feeds « Monitor for symptomsof [« Consult Urology o Head ultrasound on POD [|s  Standard NICU
changes as fluids and op antibiotics until 48 hours Chiari Il (e.g., stridor, apnea, ||+ Remove catheter once prone || #1 (for postnatal repair) management with
needed by RN if antibiotics until 24 hours post-op, then dysphagia, respiratory position is not required, and or on admission (for latex precautions

soiled by diaper (unless post-op can start PO as distress) initiate CIC g6hr with prenatal repair), then o Ifskin defect was

. "
contents (stool other «  Scheduled tolerated with Daily fontanelle assessment measurement of residuals weekly (typically on closed with an

‘ O l I l O I l e I l I I l e O OW I l I or urine). Other indications acetaminophen weaning of IV by NICU and NSG teams, and o 1f <30 mLx24 hrs, may Mondays) allograft patch and
dressing for central and PRN fluids/NG feeds gshift by RN

decrease to gghr, then [|s  Renal/bladder ultrasound not yet epithelialized:
changes to be line) morphine per NICU o Twice weekly head o 1f <30 mLx24 hrs, may within 24 hours of apply bacitracin
. done by NSG guidelines circumference by RN decrease to q12hr, then admission ointment BID and
team. o Minimize temp instability and © 1f<30mLx24 hrs,stop |[¢  MRIbrain and spine cover with telfa
I I insensible fluid losses ac (timing to be determined
- o See Appendix B for Criteria by NSG team)

for Shunt Placement

Discharge criteria: (1) successfully taking PO feeds, stable on RA, temp normal for at least 48 hours; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that
i ntinue as ient; (3) incision is healed or is healing well; (4) parental demonstration of comfort with CIC/supplies ordered for home
Appointments to be made at discharge: (1) Neurosurgery Clinic (2) Spina Bifida Clinic outpatient appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
(4) if clubfoot present, Orthopedics Clinic outpatient referral to be placed if not already involved
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CLINICAL PATHWAY:
Neural Tube Defect (Myelomeningocele) Postnatal Management | ANoBossnor

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)

THIS PATHWAY
SERVES AS A GUIDE

JUDGMENT.

Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)

- Neural tube defect

repaired prenatally and the incision looks
Fhealed (or is covered by an Alloderm patch and
not yet epithelialized

o — .
Delivery Room Management Delivery Room Management
o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
o While assessing ABCs: supplies are used
o Cover defect with moist telfa (see below) and center defect over a donut to prevent mechanical injury to the neural placode o Standard delivery room with latex
o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut
o Keep baby prone o side lying once ABCs evaluated and any indicated resuscitation measures are complete
o Assess the defect:
o Using sterile gloves, place sterile telfa in blue bowl with warm, sterile normal saline. Wring out and place over the open
defect. Use IV tubing to slowly drip sterile saline onto telfa to keep it moist. Cover with saran wrap to hold the telfa and IV
tubing in place. Avoid placing pressure on the lesion. (See Appendix A)
v
TRANSFER TO NICU ] TRANSFER TO NICU
T
v 2 v
Medications and FEN/GI Imaging
o Latex p,::::;:"csm *  Start ampicillin and gentamicin at birth (and discontinue 24 o Head ultrasound
I I . © brone postionng hours post-op) and renal/bladder
O p e n n e u r a u e e e C S W I von ) o If surgery s delayed beyond 72 hours of Iife: switch to ultrasound within
A « Keep dressing in place without Rutive
N " cefazolin at 72 hours (and discontinue 24 hours post-op) 24 hours of
dressing changes until OR ! ’ .
. ferentalty repaired and « factive infection related to open neural tube is suspected: admission
ciehiseence i uperficil obtain blood cultures and consult Infectious Diseases
P ' «  NPO with IV fluids until OR timing is confirmed, then adjust per
individualize wound care s
follow the pathway whether or
« _Initiate indwelling urethral catheter at birth
T T T
) v
. [ OR FOR REPAIR
T
not they were repaired ——— +
Wound Care Access Medications FEN/GI: Monitoring Urological Care Imaging Wound Care
«  Dressing o PVforiv [[s  Continueperi- |[s  IV/NG feeds « Monitor for symptoms of |[e  Consult Urology «  Head ultrasound on POD |[e  Standard NICU
changes as fluids and op antibiotics until 48 hours Chiari Il (e.g., stridor, apnea, [[s Remove catheter once prone #1 (for postnatal repair) management with
needed by RN if antibiotics until 24 hours post-op, then dysphagia, respiratory position is not required, and or on admission (for latex precautions
re n a a soiled by diaper (unless post-op can start PO as distress) initiate CIC g6hr with prenatal repair), then «  Ifskin defect was
contents (stool other «  Scheduled tolerated with «  Daily fontanelle assessment measurement of residuals weekly (typically on closed with an
or urine). Other indications acetaminophen weaning of IV by NICU and NSG teams, and o If<30 mLx24 hrs, may Mondays) allograft patch and
dressing for central and PRN fluids/NG feeds gshift by RN decrease to q8hr, then ||+ Renal/bladder ultrasound not yet epithelialized:
changes to be line) morphine per NICU o Twice weekly head  If<30 mLx24 hrs, may within 24 hours of apply bacitracin
done by NSG guidelines circumference by RN decrease to q12hr, then || admission cintment BID and
team. « Minimize temp instability and « If<30mLx24hrs,stop [|s  MRIbrain and spine cover with telfa
insensible fluid losses ac (timing to be determined
o See Appendix B for Criteria by NSG team)
for Shunt Placement

Discharge criteria: (1) successfully taking PO feeds, stable on RA, temp normal for at least 48 hours; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that
i continue as ient; (3) incision is healed or is healing well; (4) parental demonstration of comfort with CIC/supplies ordered for home
Appointments to be made at discharge: (1) Neurosurgery Clinic (2) Spina Bifida Clinic outpatient appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
(4) if clubfoot present, Orthopedics Clinic outpatient referral to be placed if not already involved
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CLINICAL PATHWAY:
Neural Tube Defect (Myelomeningocele) Postnatal Management

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele) B e oS el

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)
|

Neural tube defect
repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch and
not yet epithelialized

—

repaired prenatally, or wound appears
dehisced if repaired prenatall

ed)

al th
Cardiology (as need

Neural tube defect
repaired prenatally and the incision looks
. ramm—Well-healed (or is covered by an Alloderm patch an

Assess the defect: . .
o Using sterile gloves, place sterile telfa in bIUS h | d)
defect. Use IV tubing to slowly drip sterile saline onto ta not Vet epi theliaze

£
tubing in place. Avoid placing pressure on the lesion. (See Appendix A)
Y

Delivery Room Management
\lindicated supplies and ensure no latex gloves or

Neural tube was not
repaired prenatally, or wound appears
dehisced if repaired prenatall

Prior to delivery: prepare all indicated
While assessing ABCs:

TRANSFER TO NICU | TRANSFER TO NICU
T
v 2 v
Medications and FEN/GI Imaging
o Latex ,:::5;:"?” *  Start ampicillin and gentamicin at birth (and discontinue 24 o Head ultrasound
. Pmne"posmonin hours post-op) and renal/bladder
Honing N o Ifsurgeryis delayed beyond 72 hours of life: switch to ultrasound within
«  Keep dressing in place without Ao
dressing changes until OR cefazolin at 72 hours (and discontinue 24 hours post-op) 24 hours of
. «  Ifactive infection related to open neural tube is suspected: admission

If prenatally repaired and
dehiscence is superficial,
individualize wound care
assessment/management

obtain blood cultures and consult Infectious Diseases
«  NPO with IV fluids until OR timing is confirmed, then adjust per
OR guidelines
Initiate indwelling urethral catheter at birth
[ | T

Management depends on if the ¢ —

v v v
Wound Care Access Medications FEN/GI: Monitoring Urological Care Imaging Wound Care
. o Dressing o PVforlv [[e  Continueperi- ||e  IV/NG feeds «  Monitor for symptoms of «  Consult Urology « Head ultrasound on POD ||e  Standard NICU

changes as fluids and op antibiotics. until 48 hours Chiari Il (e.g., stridor, apnea, [|e Remove catheter once prone #1 (for postnatal repair) management with
needed by RN if antibiotics until 24 hours post-op, then dysphagia, respiratory position is not required, and or on admission (for latex precautions
soiled by diaper (unless post-op can start PO as distress) initiate CIC q6hr with prenatal repair), then o Ifskin defect was
contents (stool other o Scheduled tolerated with «  Daily fontanelle assessment measurement of residuals weekly (typically on closed with an

or urine). Other indications acetaminophen weaning of IV by NICU and NSG teams, and o 1f<30 mLx24 hrs, may Mondays) allograft patch and
dressing for central and PRN fluids/NG feeds qshift by RN decrease to g8hr, then |[e  Renal/bladder ultrasound not yet epithelialized:
changes to be line) morphine per NICU o Twice weekly head o 1f<30 mLx24 hrs, may within 24 hours of apply bacitracin
done by NSG guidelines. circumference by RN decrease to q12hr, then admission ointment BID and
team. ©  Minimize temp instability and e 1f<30mLx24hrs,stop [[* MRIbrain and spine cover with telfa

insensible fluid losses cc (timing to be determined
o See Appendix B for Criteria by NSG team)

for Shunt Placement

appearance of the wound

Discharge criteria: (1) successfully taking PO feeds, stable on RA, temp normal for at least 48 hours; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that
illance can continue as ient; (3) incision is healed or is healing well; (4) parental ion of comfort with CIC/supplies ordered for home
Appointments to be made at discharge: (1) Neurosurgery Clinic (2) Spina Bifida Clinic outpatient appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
(4) if clubfoot present, Orthopedics Clinic outpatient referral to be placed if not already involved

NEXT PAGE °

CONTACTS: DAVID HERSH, MD; NEUROSURGERY | ALAINA PYLE, MD; NICU | DONNAMARIA CORTEZZO, MD; NICU ® .
ANNE DUDLEY, MD; UROLOGY ...Connecﬂcul

o 7
Childrens
LAST UPDATED: 08.01.24

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



CLINICAL PATHWAY:

THIS PATHWAY
SERVES AS A GUIDE

Neural Tube Defect (Myelomeningocele) Postnatal Management | ANoBossnor

JUDGMENT.

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Consults: ( Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele) )
+  Neurosurgery (NSG) when d ]
timing of delivery is known or I
immediately upon delivery
*  Urology (after admission) Neural tube defect
«  Orthopedics (f significant g Neural tube was not repaired prenatally and the incision looks
A e repaired prenatally, or wound appears i
spinal kyphosis with defect) dehisced f repaired prenatal ell-healed (or is covered by an Alloderm patch and
e Cardiology (as needed) not yet epithelialized)
Delivery Room Management Delivery Room Management
« Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
©  While assessing ABCs: supplies are used
o  Cover defect with moist telfa (see below) and center defect over a donut to prevent mechanical injury to the neural placode e Standard delivery room with latex precautions
o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired

Consults: | ey
° Neurosurgery (NSG) when T T

timing of delivery is known or

and renal/bladder
ultrasound within

immediately upon delivery o | | e
Urology (after admission)

° Orthopedics (if significant I
spinal kyphosis with defect) ; 3

Monitoring Urological Care Imaging Wound Care

0

For both groups, subspecialty

consultation and timing are
listed here.

B nitor for symptoms of +  Consult Urology « Head ultrasound on POD || Standard NICU
° Cardiology (as needed) o1 e st o, ||+ remere caeronceron |55t sonat ey || mmegemencoth
phagia, respiratory position is not required, and or on admission (for latex precautions
Jtress) initiate CIC q6hr with prenatal repair), then o If skin defect was
Jiy fontanelle of residuals weekly (typically on closed with an
or urine). Other indications acetaminophen ‘weaning of IV )y NICU and NSG teams, and e 1f <30 mLx24 hrs, may Mondays) allograft patch and
dressing for central and PRN fluids/NG feeds qshift by RN decrease to gghr, then [[s  Renal/bladder ultrasound not yet epithelialized:
changes to be line) morphine per NICU o Twice weekly head © 1f<30 mLx24 hrs, may within 24 hours of apply bacitracin
done by NSG guidelines circumference by RN decrease to q12hr, then admission ointment BID and
team. «  Minimize temp instability and e« If<30mLx24hrs,stop [[e  MRIbrain and spine cover with telfa
insensible fluid losses ac (timing to be determined
See Appendix B for Criteria by NSG team)
for Shunt Placement

Discharge criteria: (1) successfully taking PO feeds, stable on RA, temp normal for at least 48 hours; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that
illance can continue as ient; (3) incision is healed or is healing well; (4) parental ion of comfort with CIC/supplies ordered for home
Appointments to be made at discharge: (1) Neurosurgery Clinic (2) Spina Bifida Clinic outpatient appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
(4) if clubfoot present, Orthopedics Clinic outpatient referral to be placed if not already involved
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Neural tube not repaired CLINICAL PATHWAY. | e,
Neural Tube Defect (Mvelameningocele) Postnatal Management | ANoBossnor

prenatally or wound appears

dehisced if repaired prenatally

JUDGMENT.

Neural tube was not

repaired_ pren.a tally, .or wound appears mﬁm‘;‘ﬁ‘nﬁg&zzg‘a[,epam )
dehisced if repaired prenatally —

Neural tube defect
repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch an
not yet epithelialized)

Delivery Room Management :|

repaired prenatally, 0
dehisced if repaire

e Priorto delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used
e  While assessing ABCs:
o  Cover defect with moist telfa (see below) and center defect over a donut to prevent mechanicalinjury to the neural placode
o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut

Delivery room management is
. o  Keep baby prone or side lying once ABCs evaluated and any indicated resuscitation measures are complete
Outl I ned e Assess thedefect:

o  Usingsterile gloves, place sterile telfa in blue bowl with warm, sterile normal saline. Wring out and place over the open
defect. Use IV tubing to slowly drip sterile saline onto tefla to keep it moist. Cover with saran wrap to hold the telfaand IV
tubing in place. Avoid placing pressure on the lesion. (See Appendix A)

. . e +_ nitate indwelling urethral catheter a birth |1 |
It is important to keep the defect —— |
! i ! ! F; v

Imaging Wound Care

A Wound Care Access Medications FEN/GI: Monitoring Urological Care
ro e C e a a I I I l e S O re V e n «  Dressing o PVforiv |[[e  Continueperi- |[e  IV/NG feeds Monitor for symptoms of [[e  Consult Urology Head ultrasound on POD || Standard NICU
changes as fluids and op antibiotics until 48 hours Chiari Il (e.g., stridor, apnea, ||e Remove catheter once prone #1 (for postnatal repair) management with
needed by RN if antibiotics until 24 hours post-op, then dysphagia, respiratory position is not required, and or on admission (for latex precautions

soiled by diaper (unless post-op can start PO as distress) initiate CIC g6hr with prenatal repair), then o Ifskin defect was
contents (stool other «  Scheduled tolerated with Daily fontanelle assessment measurement of residuals weekly (typically on closed with an

L] L L]
or urine). Other indications acetaminophen weaning of IV by NICU and NSG teams, and e If <30 mLx24 hrs, may Mondays) allograft patch and
» dressing for central and PRN fluids/NG feeds qshift by RN decrease to g8hr, then [|e  Renal/bladder ultrasound not yet epithelialized:
lacin n the lesion
placing pressure on the lesion.

changes to be line) morphine per NICU o Twice weekly head o 1f <30 mLx24 hrs, may within 24 hours of apply bacitracin
done by NSG guidelines circumference by RN decrease to q12hr, then admission ointment BID and
team. o Minimize temp instability and © 1f<30mLx24 hrs,stop |[¢  MRIbrain and spine cover with telfa
insensible fluid losses ac (timing to be determined
o See Appendix B for Criteria by NSG team)

for Shunt Placement

can continue as (3) incision is healed or is healing well; (4) parental demonstration of comfort with CIC/supplies ordered for home
Appointments to be made at discharge: (1) Neurosurgery Clinic (2) Spina Bifida Clinic outpatient appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;

Discharge criteria: (1) successfully taking PO feeds, stable on RA, temp normal for at least 48 hours; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that
(4) if clubfoot present, Orthopedics Clinic outpatient referral to be placed if not already involved
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Neural tube not repaired
prenatally or wound appears
dehisced if repaired prenatally

Appendix A provides sample images
of how the defect should be covered
and cared for.

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Neural Tube Defect (Mvglameningocele) Postnatal Management

Neural tube was not

repaireq pren.a\ tally, .or wound appears /wﬁ.&.ﬁ':lﬁﬁéffm":n'?fg’lﬁ?ﬂfm epar) )
imin dehisced if repaired prenatally I

immediately u
o (a

Neural tube defect
repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch an
not yet epithelialized)

repaired prenatally, orWo
dehisced if repaire

Delivery Room Management
e Priorto delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used :|
e  While assessing ABCs:
o  Cover defect with moist telfa (see below) and center defect over a donut to prevent mechanicalinjury to the neural placode
o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut
o  Keep baby prone or side lying once ABCs evaluated and any indicated resuscitation measures are complete
e Assess thedefect:
o  Usingsterile gloves, place sterile telfa in blue bowl with warm, sterile normal saline. Wring out and place over the open
defect. Use IV tubing to slowly drip sterile saline onto tefla to keep it moist. Cover with saran wrap to hold the telfaand IV
tubing in place. Avoid placing pressure on the lesion. (See Appendix A)

| assessment/management

o _Initiate indwelling urethral catheter at birth |1 |
T

v
[ OR FOR REPAIR
T

v v
Monitoring Urological Care Imaging Wound Care
nitor for symptoms of ||+ Consult Urology Head ultrasound on POD [|s  Standard NICU
*“Sari Il (e.g., stridor, apnea, [[s Remove catheter once prone #1 (for postnatal repair) management with
phagia, respiratory position is not required, and or on admission (for latex precautions
ress) initiate CIC g6hr with prenatal repair), then o Ifskin defect was
ly fontanelle assessment measurement of residuals weekly (typically on closed with an
~~ NICU and NSG teams, and o 1f <30 mLx24 hrs, may Mondays) allograft patch and
_ iftbyRN decrease to g8hr, then ||e  Renal/bladder ultrasound not yet epithelialized:
ce weekly head o 1f <30 mLx24 hrs, may within 24 hours of apply bacitracin
umference by RN decrease to q12hr, then admission ointment BID and
limize temp instability and « If<30mLx24hrs,stop [|s  MRIbrain and spine cover with telfa
~ nsible fluid losses ac (timing to be determined
+ Appendix B for Criteria by NSG team)
Shunt Placement

d or is healing well; (4) parental comfort with CIC/supplies ordered for home
nt appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;

If5; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that
inic outpatient referral to be placed if not already involved

W
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Neural tube not repaired CLINICAL PATHWAY. e,
Neural Tube Defect (Myelomeningocele) Postnatal Management | ANoBossnor
JUDGMENT.
prenatally or wound appears
Inclusion Criteria: all open epaired prenatally or pending postnatal repair)
Exclusion Criteria: suspe pinal dysraphism (e.g., lipomyelomeningocele]

dehisced if repaired prenatally S

(after admission)
jcs (if significant

TRANSFER TO NICU
I
v v : 5 A
Wound Care o Medl‘c:.auonsand FEN/GI . . . Imaging
. e Ampicillin and gentamicin started at birth (and discontinue 24 pu>=“*1e Head ultrasound [,
Latex precautions hours post-op) = d I/bladd
Prone positioning P P andrenal/bladderf o

o  Ifsurgeryisdelayed beyond 72 hours of life: switch to

ultrasound within [z

Keep dressing in place without

. . cefazolin at 72 hours (and discontinue 24 hours post-op)  eiins 24 hours of i

dressing changes until OR o . . ) 1 o i
. e Ifactive infection related to open neuraltube is suspected: onin st admission of
e Ifprenatally repaired and : . ; infectionrel o
dehiscence is superficial obtain blood cultures and consult Infectious Diseases ood uur
S . ! e NPO with IV fluids until OR timing is confirmed, then adjust per [iin.
individualized wound care s L
assessment/management OR guidelines |
' e Initiate indwelling catheter at birth i .

 After initial management in the delivery room, the patient should be
transferred to the NICU.

« Surgical repair typically occurs within 24-48 hours of delivery. The
neonate should be stabilized from a respiratory and cardiovascular

standpoint prior to surgery.

Wound Care:
The dressing should be kept in place until the patient goes to the OR for repair.

®_Con 2
<P Childrens




REPLACE CLINICAL

Neural tube not repaired CLINICAL PATHWAY. e,
Neural Tube Defect (Myelomeningocele) Postnatal Management | A\2Possnor
JUDGMENT.
prenatally or wound appears
Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele]

Consults:
o Neurosurgery (NSG) when
timin, known or

dehisced if repaired prenatally

TRANSFERTO NICU

| . 5rli:Irtodeliv.ery:Atrepzreallindicatedsuppllesandensurenal:texgl s or supplies are us
* * o Coverdg:ec}wi;t\ mi?:pt“elf:s‘ (see below) and ‘e;delecl r a donut to pre \
Medications and FEN/GI = i
Wound Care A L ./ ) . o - Imaging .
. e Ampicillin and gentamicin started at birth (and discontinue 24 pu>=“*1e Head ultrasound [,
Latex precautions hours post-op) il q \/bladd
Prone positioning P P . . . TRAN andrena a. fer """"""""""""
S . o  Ifsurgeryisdelayed beyond 72 hours of life: switch to ultrasound within [+
Keep dressing in place without A ) . — e
. ) cefazolin at 72 hours (and discontinue 24 hours post-op)  eiinae 24 hoursof ~ [umeomns
dressing changes until OR o . . i) 1 o R
. e [factive infection related to open neuraltube is suspected: et at 72 admission I
e Ifprenatally repaired and : . ; Jecton
dehiscence is superficial obtain blood cultures and consult Infectious Diseases ood uur
s . ! e NPO with IV fluids until OR timing is confirmed, then adjust per [héing.
individualized wound care s L
assessment/management OR guidelines |
' e Initiate indwelling catheter at birth i .

Antibiotics:
Antibiotic prophylaxis should be started at birth and only continue for 24 hours post-op.
Ampicillin + gentamicin provide coverage for GBS, enteric Gram negatives, and
enterococci
The most common bacteria to cause site infections >48-72 hours of life include Staph.

aureus

Cefazolin should be used beyond 72 hours of life to cover the most common organisms.

A wound culture should be obtained to direct therapy if there are clinical signs of

deterioration, or if pus is present. Consult Infectious Diseases to help manage.

ical Center. All rights reserved.




Neural tube not repaired

prenatally or wound appears
dehisced if repaired prenatally

CLINICAL PATHWAY:
Neural Tube Defect (Myelomeningocele) Postnatal Management

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Consults:
Neurosurgery (NSG) when
timing of delivery is known or
immediately upon delivery

TRANSFERTO NICU

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)

Neural tube defect
repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch and
not yet epithelialized

Neural tube was not
repaired prenatally, or wound appears
dehisced if repaired prenatall

| o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used
Wil oo

* o Cover defect with moist telfa (see below) and center d¢

Wound Care

Latex precautions
Prone positioning
Keep dressing in place without
dressing changes until OR

e Ifprenatally repaired and
dehiscence is superficial,
individualized wound care
assessment/management.

Medications and FEN/GI

Ampicillin and gentamicin started at birth (and discontinue 24
hours post-op)
o  Ifsurgeryisdelayed beyond 72 hours of life: switch to

cefazolin at 72 hours (and discontinue 24 hours post-op)
Ifactive infection related to open neural tube is suspected:
obtain blood cultures and consult Infectious Diseases
NPO with IV fluids until OR timingis confirmed, then adjust per
OR guidelines
Initiate indwelling catheter at birth

Delivery Room Management Delivery Room Management
Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
supplies are used

lefect over a donut to preve echanical injury to the neural placode e Standard delivery room with latex
Q If itation is required, place supine. ideally with moi: il ingisi ite if repaired
over a donuf .
S Imaging

blue bowl wi open
Lol ©  Head ultrasound  fiw

the lesion.

TRAN and re nal/bladde r “TRANSFER TO NICU
ultrasound within [z
Me h f aging

hpicillin and ultrasound
ein 24 hours o
fsurgery is del » H Jound within

sl ot 72 admission o

infection relf psion

th IV fluids us

elines.

lindwelling u

|7
! v

Urological Care Imaging Wound Care

FEN/GI:

* The patient should be made NPO with IVF until OR timing is

confirmed.

"Wound Care Access
®  Dressing e PIVforiv
changes as fluids and

Medications 7T NToRTormE
«  Continueperi- |[e  IV/NG feeds « Monitor for symptoms of
op antibiotics until 48 hours iari or, apnea,

Standard NICU
management with

* Head ultrasound on POD |fe
#1 (for postnatal repair)
or on admission (for latex precautions
prenatal repair), then e Ifskin defect was
weeKly (typically on closed with an

« Consult Urology
«  Remove catheter once prone
sasition is aot racuired, and

Mondays) allograft patch and
Renal/bladder ultrasound not yet epithelialized:
within 24 hours of apply bacitracin
admission ointment BID and
MRI brain and spine cover with telfa
(timing to be determined
by NSG team)

ent AND neurosurgery team has determined that
/supplies ordered for home

hs of age; (3) NICU Neurodevelopmental Clinic;

* Not only will this prep the patient for the OR, but the ideal
positioning for the patient is prone, making PO feeds difficult.
Initiate an indwelling urethral catheter at birth

CONTACTS: DAVID HERSH, MD; NEUROSURGERY | ALAINA PYLE, MD; NICU | DONNAMARIA CORTEZZO, MD; NICU
ANNE DUDLEY, MD; UROLOGY

LAST UPDATED: 08.01.24
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Neural tube not repaired CLINICAL PATHWAY. _ e,
Neural Tube Defect (Myelomeningocele) Postnatal Management :QL;E&:;;;:g{f;,ﬁmL

prenatally or wound appears

dehisced if repaired prenatally SR

| Prior to delivery: prepare allindicated supplies and ensure no latex gloves or supplies are used o Priorto delivery: prepare all indicated supplies and ensure no latex gloves or
Whik ing-ABCs: supplies are used

* * o Cover defect with moist telfa (see below) and center defect over a donut to preve echanical injury to the neural placode e Standard delivery room with latex
o |f jtation is required, place supine, ideally with moi i ingision site if repaired

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)
|

Neural tube defect

repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch and
not yet epithelialized

Neural tube was not
repaired prenatally, or wound appears
dehisced if repaired prenatall

Delivery Room Management Delivery Room Management

. . over a donu .
Medications and FEN/GI » Imaging
Wound Care A L ) ) . o - o
. e Ampicillin and gentamicin started at birth (and discontinue 24 pu>=“*1e Head ultrasound [,
Latex precautions thelesion
Prone positioning hours post-op) Ly and renal/bladder TRANSFERTO MU
S . o  Ifsurgeryisdelayed beyond 72 hours of life: switch to ultrasound within [+
Keep dressing in place without A ) . e e
dressing changes until OR cefazolin at 72 hours (and discontinue 24 hours post-op) s 24 hours of icasound
& ges e Ifactive infection related to open neuraltube is suspected: el admission [
e Ifprenatally repaired and : . . ifecion el
. . - obtain blood cultures and consult Infectious Diseases lood cuture
dehiscence is superficial, ) . . L . i "
s . e NPO with IV fluids until OR timing is confirmed, then adjust per [héing.
individualized wound care s L
assessment/management OR guidelines |
& ' e Initiate indwelling catheter at birth i .
Wound Care Access Medications N7GT: VTonTEoring Urological Care Imaging Wound Care
o Dressing o PIVoriv «  Continue peri- II Monitor for symptoms of «  Consult Urology o Head ultrasound on POD || Standard NICU
changes as fluids and op antibiotics until 48 hours Chiari Il (e.g., stridor, apnea, ||e Remove catheter once prone #1 (for postnatal repair) management with
naadad by RNl 0424 hours poct oo sboo dusabagia rasnizatan aasition is ot raauired and or on admission (for latex precautions
prenatal repair), then e Ifskin defect was
weekly (typically on closed with an
Mondays) allograft patch and
Renal/bladder ultrasound not yet epithelialized:
within 24 hours of apply bacitracin
admission ointment BID and
1 MRI brain and spine cover with telfa
. (timing to be determined
Imaqging:

ent AND neurosurgery team has determined that
/supplies ordered for home
hs of age; (3) NICU Neurodevelopmental Clinic;

A head and renal/bladder ultrasound should be obtained within 24
hours of admission.

NEXT PAGE °

CONTACTS: DAVID HERSH, MD; NEUROSURGERY | ALAINA PYLE, MD; NICU | DONNAMARIA CORTEZZO, MD; NICU ° .
ANNE DUDLEY, MD; UROLOGY .-.Connecﬂcul
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Neural tube not repaired
prenatally or wound appears
dehisced if repaired prenatally

OR FOR REPAIR

CLINICAL PATHWAY:

Neural Tube Defect (Myelomeningocele) Postnatal Management

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Consults:
+  Neurosurgery (NSG) when
timing of delivery is known or’
immediately upon delivery
Urology (after admission)
Orthopedics (if significant
spinal kyphosis with defect)
*  Cardiology (as needed)

C

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)

Neural tube was not
repaired prenatally, or wound appears
dehisced if repaired prenatall

Neural tube defect

repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch and
not yet epithelialized

v v v v

hours post-op, then
can start PO as

op antibiotics
until 24 hours

and antibiotics
(unless other

needed by RN if
soiled by diaper

contents (stool or indications for post-op tolerated with
urine). Other dressing | | central line) . Scheduled weaning of IV fluids/
changes to be done acetaminophen | [NG feeds per NICU
by NSG team. and PRN guidelines

morphine

o K rone or side lying once Al
Wound Care Access Medications FEN/GI: Monitoring P
Dressing changes as PIV for IV fluids . Continue peri- IV/NG feeds until 48 Monitor for symptoms of Chiari Il ===

(e.g., stridor, apnea, dysphagia,
respiratory distress)

Daily fontanelle assessment by
NICU and nsgy teams, gshift by

Delivery Room Management
Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used

While assessing ABCs:
G Cover defect with moist telfa (see below) and center defect over a donut 'prevem mechanical injury to the neural placode .

o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut

Urological Care ! Imaging
Consult Urology e Head ultrasound on POD

Remove catheter once prone
position is not required, and |,
initiate CIC g6hr with i
measurement of residuals

Delivery Room Management
Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
supplies are used
Standard delivery room

with latex precautions

#1 (for postnatal repair)
or on admission (for
prenatal repair), then
weekly (typically on

RN e If<30 mLx24 hrs, may Mondays)
Twice weekly head decreaseto q8hr, then [|® Renal/bladder ultrasound
circumference by RN e 1f<30mLx24 hrs, may ||  within 24 hours of
Minimize temp instability and | =f decreaseto q12hr, | admission g
insensible fluid losses e then 1e MRIBrain and spine | i
See Appendix B for Criteria for ‘ X e 1f<30mLx 24 hrs, (timing to be determined da;f:::d
ions araft patch an
Shunt Placement e stop CIC by NSG team) petepiteliied
donewbv NSG " ;uidelines G by RN decrease to q12hr, then admission cintment BID and
team. *  Minimize temp instability and e 1f<30mLx24 hrs,stop ||® MRIbrain and spine cover with telfa
insensible fluid losses cic (timing to be determined
See Appendix B for Criteria by NSG team)
Shunt Placement

d or is healing well; (4) parental comfort with CIC/supplies ordered for home
t appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
nic outpatient referral to be placed if not already involved

s; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that )

Post-operative management includes wound care,
access, medications, FEN/GI, monitoring, urological

care, and imaging.

CONTACTS: DAVID HERSH,
ANNE DUDLEY,

LAST UPDATED: 08.01.24

; NEUROSURGERY | ALAINAPYLE,

©2019 Connecticut Children’s Medical Center. All rights reserved.
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Neural tube not repaired
prenatally or wound appears
dehisced if repaired prenatally

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

CLINICAL PATHWAY:
Neural Tube Defect (Myelomeningocele) Postnatal Management

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)
|

Consults:
+  Neurosurgery (NSG) when
timing of delivery is known or

immediately upon delivery
»  Urology (after admission)
e Orthopedics (if significant
spinal kyphosis with defect)
*  Cardiology (as needed)

Neural tube defect
repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch and
not yet epithelialized

Neural tube was not
repaired prenatally, or wound appears
dehisced if repaired prenatall

OR FOR REPAIR

Delivery Room Management
o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used

Delivery Room Management
*  Prior to delivery: prepare all indicated supplies and ensure no latex gloves or

| ©  While assessing ABCs: supplies are used
G Cover defect with moist telfa (see below) and center defect over a donut| bprevem mechanical injury to the neural placode o Standard delivery room with latex
¢ ¢ ¢ L o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut
o Keep baby prone or side lying once ABCs evall ind any indicated r ion measures are comple
Wound Care Access Medications FEN/GI: Monitoring Eondeh Urological Care ! Imaging

Dressing changes as PIV for IV fluids Continue peri- IV/NG feeds until 48 Monitor for symptoms of Chiari Il === Consult Urology B Head ultrasound on POD
needed by RN if and antibiotics op antibiotics hours post-op, then (e.g., stridor, apnea, dysphagia, Remove catheter once prone #1 (for postnatal repair)

soiled by diaper
contents (stool or
urine). Other dressing
changes to be done
by NSG team.

(unless other until 24 hours can start PO as respiratory distress) position is not required, and |, or on admission (for [
indications for post-op tolerated with e Daily fontanelle assessment by initiate CIC g6hr with ! prenatal repair), then
central line) . Scheduled weaning of IV fluids/ NICU and nsgy teams, gshift by measurement of residuals weekly (typically on
acetaminophen | [NG feeds per NICU RN o If<30 mLx24 hrs, may Mondays)
and PRN guidelines e Twice weekly head decreaseto q8hr, then [|® Renal/bladder ultrasound
morphine circumference by RN e 1f<30mLx24 hrs, may [|  within 24 hours of

admission
MRI Brain and spine i
(timing to be determined [

e  Minimize temp instability and
insensible fluid losses
e See Appendix B for Criteria for

decreaseto ql2hr,
then ‘| e
e [f<30mLx 24 hrs,

tions

Shunt Placement stop CIC by NSG team)
done by NSG guidelines oy admission
i ind e If<30mLx24hrs, stop [[* MRl brain and spine

ac (timing to be determined
by NSG team)

eeeeee 't AND neurosurgery team has determined that
ith CIC/supplies ordered for home
3 months of age; (3) NICU Neurodevelopmental Clinic;

Wound Care:

* Dressing changes should be done by the
neurosurgical team unless it is soiled by diaper
contents.

 The wound should not be exposed to a moist
environment post-operatively.

If the dressing is soiled by urine, it would be difficult
to tell if there is a CSF leak.

| DONNAMARIA CORTEZZO, MD; NICU
®_ Connecticut
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Neural tube not repaired CLINICAL PATHWAY:

prenatally or wound appears
dehisced if repaired prenatally e

Neural Tube Defect (Myelomeningocele) Postnatal Management | ANoBossnor

JUDGMENT.

) ( Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
*  Neurosurgery (NSG) when Exclusion Criteria: suspected closed spma; dysraphism (e.g., lipomyelomeningocele)

Neural tube defect
repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch and
not yet epithelialized

Neural tube was not
repaired prenatally, or wound appears
dehisced if repaired prenatall

Orthopedics (if significant
spinal kyphosis with defect)
*  Cardiology (as needed)

OR FOR REPAIR Dalivery Room Managament Delivery Room Managament
o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used «  Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
| ©  While assessing ABCs: supplies are used
o Cover defect with moist telfa (see below) and center defect over a aonux. prevent mechanical injury to the neural placode . Standard delivery room with latex precautions
¢ ¢ ¢ L o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut
o Keep baby prone or side lying once ABCs evall ind any indicated r ion measures are comple
Wound Care Access Medications FEN/GI: Monitoring Eondeh Urological Care ! Imaging
Dressing changes as PIV for IV fluids . Continue peri- IV/NG feeds until 48 e Monitor for symptoms of Chiari Il ***1e  Consult Urology {® Head ultrasound on POD
needed by RN if and antibiotics op antibiotics hours post-op, then (e.g., stridor, apnea, dysphagia, e Remove catheter once prone | | #1 (for postnatal repair)
soiled by diaper (unless other until 24 hours can start PO as respiratory distress) position is not required, and |, or on admission (for
. . . . . el . ad| .
contents (stool or indications for post-op tolerated with e Daily fontanelle assessment by initiate CIC g6hr with z prenatal repair), then
urine). Other dressing | | central line) . Scheduled weaning of IV fluids/ NICU and nsgy teams, gshift by measurement of residuals weekly (typically on
changes to be done acetaminophen | [NG feeds per NICU RN e |f<30 mLx24 hrs, may Mondays)
by NSG team. and PRN guidelines e Twice weekly head decreaseto q8hr, then [|® Renal/bladder ultrasound
morphine circumference by RN e 1f<30mLx24 hrs, may [|  within 24 hours of
e Minimize temp instability and decreaseto q12hr, I admission g
insensible fluid losses then 1® MRIBrain and spine -
e See Appendix B for Criteria for e 1f<30mLx 24 hrs, (timing to be determined d";’i’w
tions graft patch and
Shunt Placement stop CIC by NSG team) st it
donewbv NSG ;uidelines G by RN decrease to q12hr, then admission cintment BID and
team. *  Minimize temp instability and o 1f<30mLx24hrs,stop [|* MRIbrainand spine cover with telfa
insensible fluid losses cic (timing to be determined
See Appendix B for Criteria by NSG team)
for Shunt Placement

or is healing well; (4) parental of comfort with CIC/supplies ordered for home
appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
outpatient referral to be placed if not already involved

s; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that )

Monitoring:
« Watching for symptoms of Chiari Il is important.

« A daily fontanelle assessment should be done,
as well as twice weekly head circumferences, to
monitor for hydrocephalus.

NEXT PAGE

CONTACTS: DAVID HERSH, MD; NEUROSURGERY | ALAINA PYLE, MD; NICU | DONNAMARIA CORTEZZO, MD; NICU ®
ANNE DUDLEY, MD; UROLOGY ... o
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Neural tube not repaired CLINICAL PATHWAY.

prenatally or wound appears
dehisced if repaired prenatally

Neural Tube Defect (Myelomeningocele) Postnatal Management | ANoBossnor

JUDGMENT.

C Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)

Neurosurgery (NSG) when Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)

Neural tube defect
repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch and
not yet epithelialized)

Neural tube was not
repaired prenatally, or wound appears
dehisced if repaired prenatall

Orthopedics (if significant
spinal kyphosis with defect)
*  Cardiology (as needed)

OR FOR REPAIR Dalivery Room Managament Delivery Room Managament
Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
| ®  While assessing ABCs: supplies are used
©  Cover defect with moist telfa (see below) and center defect over a donut B prevent mechanical injury to the neural placode e Standard delivery room with latex precautions
¢ ¢ ¢ o Ifresuscitation is rgquired, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut
Keep baby prone or side lying once ABCs evaluated and any indicated resuscitation measures are complete
Wound Care Access Medications FEN/GI: Monitoring P Urological Care L Imaging
Dressing changes as PIV for IV fluids . Continue peri- IV/NG feeds until 48 e Monitor for symptoms of Chiari Il ***1e  Consult Urology {® Head ultrasound on POD
needed by RN if and antibiotics op antibiotics hours post-op, then (e.g., stridor, apnea, dysphagia, e Remove catheter once prone | | #1 (for postnatal repair)
soiled by diaper (unless other until 24 hours can start PO as respiratory distress) g position is not required, and |, or on admission (for
. . . . . hy e e . o .
contents (stool or indications for post-op tolerated with e Daily fontanelle assessment by o initiate CIC g6hr with L prenatal repair), then
urine). Other dressing | | central line) . Scheduled weaning of IV fluids/ NICU and nsgy teams, gshift by g measurement of residuals weekly (typically on
changes to be done acetaminophen | [NG feeds per NICU RN 9 e |f<30 mLx24 hrs, may Mondays)
by NSG team. and PRN guidelines e Twice weekly head decreaseto q8hr, then [|® Renal/bladder ultrasound
morphine circumference by RN e 1f<30 mLx24 hrs, may || within 24 hours of
® Minimize temp instability and k111 decreaseto gl12hr, I admission e
nd spine |
- . in defect wos
CLINICAL PATHWAY: Neural Tube Defect (Myelomeningocele) T De e determined -
Postnatal Management Clinical Pathway AND DOES NOT :125 d
Appendix B: Criteria for Shunt Placement Socmer Bt |
y NSG team|

[tAND neurosurgery team has determined that
pplies ordered for home

of age; (3) NICU Neurodevelopmental Clinic;

Appendix B: Crteria for Shunt Placement

Monitoring:
Ap pe N d |X B h as Criteria for shunt placement include any one of the following:

1. Bulging fontanelle, split sutures, or sunsetting eyes and one of the following:

Crlte rl a fO rs h u nt + Anincrease in head circumference/crossing percentiles

+ Increasing hydrocephalus on consecutive imaging studies

s Head circumference =95" percentile
placement. p

2. Syringomyelia with ventriculomegaly
3. Ventriculomegaly and symptoms of Chian Il malformation
4. Persistent CSF leakage from the myelomeningocele wound or bulging at the repair site
®_ Connecticut
“«"childrens
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Neural tube not repaired

prenatally or wound appears

dehisced if repaired prenatally

OR FOR REPAIR

CLINICAL PATHWA

Neural Tube Defect (Myelomeningocele) Postnatal Management

Y:

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

Consults:
+  Neurosurgery (NSG) when
timing of delivery is known or
immediately upon delivery
Urology (after admission)
Orthopedics (if significant
spinal kyphosis with defect)
*  Cardiology (as needed)

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)

Neural tube was not
repaired prenatally, or wound appears
dehisced if repaired prenatall

Neural tube defect
repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch and
not yet epithelialized

v

v

v

3

o Keep baby prone or side lying once Al

Wound Care
Dressing changes as
needed by RN if
soiled by diaper
contents (stool or
urine). Other dressing
changes to be done
by NSG team.

Access
PIV for IV fluids
and antibiotics
(unless other
indications for
central line)

Medications

o Continue peri-
op antibiotics
until 24 hours
post-op

. Scheduled
acetaminophen
and PRN
morphine

FEN/GI:
IV/NG feeds until 48
hours post-op, then
can start PO as
tolerated with
weaning of IV fluids/
NG feeds per NICU
guidelines

Urological Care:
Urology should be consulted post-operatively.

The bladder/kidney function needs to be closely
monitored.
Catheter can be removed once prone position is

not required.
CIC parameters are listed here.

fce sterile t]
lowly dri
acing pres§

Monitoring
Monitor for symptoms of Chiari Il
(e.g., stridor, apnea, dysphagia,
respiratory distress)
Daily fontanelle assessment by
NICU and nsgy teams, gshift by
RN
Twice weekly head
circumference by RN
Minimize temp instability and
insensible fluid losses
See Appendix B for Criteria for
Shunt Placement

3o0zos ozw

tions

Delivery Room Management

o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used

e While assessing ABCs:
G Cover defect with moist telfa (see below) and center defect over a donut 'prevem mechanical injury to the neural placode

o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut

B Il ind any indi I ion m: res are compls

Delivery Room Management
Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
supplies are used

with latex precautions

Standard delivery room

Urological Care
Consult Urology
Remove catheter once prone
position is not required, and
initiate CIC g6hr with
measurement of residuals
o If<30 mLx24 hrs, may
decreaseto q8hr, then
o [f<30 mLx24 hrs, may
decreaseto ql2hr,
then
e [f<30mLx 24 hrs,
stop CIC

#1 (for postnatal repair)
or on admission (for
prenatal repair), then
weekly (typically on

within 24 hours of

Imaging
Head ultrasound on POD

Mondays)
Renal/bladder ultrasound

admission

MRI Brain and spine
(timing to be determined
by NSG team)

ound Care

dard NICU
hagement with

x precautions

in defect was
fed with an
araft patch and
yet epithelialized:
wly bacitracin

done by NSG
team.

circumference by RN
*  Minimize temp instability and
insensible fluid losses
* See Appendix B for Criteria

guidelines

for Shunt Placement

dec

. If<

cc

ointment BID and
cover with telfa

admission
MRI brain and spine
(timing to be determined
by NSG team)

rease to q12hr, then
30 mLx 24 hrs, stop [|e

d or is healing well; (4) parental
appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
outpatient referral to be placed if not already involved

comfort with CIC/suj

urs; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that
i pplies ordered for home
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Neural tube not repaired

prenatally or wound appears

dehisced if repaired prenatally

OR FOR REPAIR

CLINICAL PATHWAY:

Neural Tube Defect (Myelomeningocele) Postnatal Management

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Consults:
+  Neurosurgery (NSG) when
timing of delivery is known or
immediately upon delivery
Urology (after admission)
Orthopedics (if significant
spinal kyphosis with defect)
*  Cardiology (as needed)

C

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)

Neural tube was not
repaired prenatally, or wound appears
dehisced if repaired prenatall

Neural tube defect

repaired prenatally and the incision looks
ell-healed (or is covered by an Alloderm patch and
not yet epithelialized

v

v

v

3

needed by RN if
soiled by diaper
contents (stool or
urine). Other dressing
changes to be done
by NSG team.

and antibiotics
(unless other
indications for
central line)

op antibiotics
until 24 hours
post-op
Scheduled
acetaminophen
and PRN
morphine

hours post-op, then
can start PO as
tolerated with
weaning of IV fluids/
NG feeds per NICU
guidelines

Imaging:

Imaging includes head ultrasounds,

o K rone or side lying once Al
Wound Care Access Medications FEN/GI: Monitoring Eondeh
Dressing changes as PIV for IV fluids Continue peri- IV/NG feeds until 48 Monitor for symptoms of Chiari Il ===

(e.g., stridor, apnea, dysphagia,
respiratory distress)

Daily fontanelle assessment by
NICU and nsgy teams, gshift by

Delivery Room Management
Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used

While assessing ABCs:
G Cover defect with moist telfa (see below) and center defect over a donut| .prevem mechanical injury to the neural placode e Standard delivery room

o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut
B I ind any indi 7 ion m: res are comple

Consult Urology [ ®
Remove catheter once prone
position is not required, and |,
initiate CIC g6hr with i
measurement of residuals

Delivery Room Management
Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
supplies are used

with latex precautions

Imaging
Head ultrasound on POD
#1 (for postnatal repair)
or on admission (for
prenatal repair), then
weekly (typically on

Urological Care !

RN e If<30 mLx24 hrs, may Mondays)
Twice weekly head decreaseto q8hr, then [|® Renal/bladder ultrasound
circumference by RN e 1f<30mLx24 hrs, may ||  within 24 hours of
Minimize temp instability and | =f decreaseto q12hr, | admission g
insensible fluid losses e then 1e MRIBrain and spine | i
See Appendix B for Criteria for ‘ X e 1f<30mLx 24 hrs, (timing to be determined dd;fi:-:d
o e oten on
Shunt Placement e stop CIC by NSG team) petepiteliied
donewbv NSG " ;uidelines G by RN decrease to q12hr, then admission cintment BID and
team. *  Minimize temp instability and e 1f<30mLx24 hrs,stop ||® MRIbrain and spine cover with telfa
insensible fluid losses cic (timing to be determined
* See Appendix B for Criteria by NSG team)
for Shunt Placement

or is healing well; (4) parental comfort with CIC/supplies ordered for home
appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
outpatient referral to be placed if not already involved

s; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that )

renal/bladder

ultrasounds, and an MRI of the brain and spine.

CONTACTS: DAVID HERSH,
ANNE DUDLEY,

LAST UPDATED: 08.01.24

; NEUROSURGERY | ALAINAPYLE,
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

CLINICAL PATHWAY:
Neural Tube Defect (Myelomeningocele) Postnatal Management

Neural tube repaired prenatally
and the incision looks well-healed
(or covered by Alloderm patch
and not yet epithelialized)

REPLACE CLINICAL
JUDGMENT.

Inclusion Criteria: all open neural tube defects (whether repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal dysraphism (e.g., lipomyelomeningocele)
|

Consults:
+  Neurosurgery (NSG) when
timing of delivery is known or

immediately upon delivery
e Urology (after admission) Neural tube defect
« Orthopedics (if significant Neural tubs wes gey repaired prenatally and the incision looks

repaired prenatally, or wound appears

dehisedfoan SR ell-healed (or is covered by an Alloderm patch and

not yet epithelialized)

spinal kyphosis with defect)
+  Cardiology (as needed)

Delivery Room Management
o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
supplies are used
delivery room

Prior to delivery: prepare alLinds
While assessil

Neural tube defect
repaired prenatally and the incision looks
well-healed (or is covered by an Alloderm patch an
not yet epithelialized

with latex

ect.
tubing in place. Avol

TRANSFER TO NICU

e e Y | [ ]
Delivery Room Management
. Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
supplies are used
. Standard delivery room management with latex precautions
v v v v ) v

For defects repaired prenatally
that are well healed (or

covered by an Alloderm patch

Wound Care Access Medications FEN[GI: Monitoring Urological Care Imaging Wound Care
«  Dressing o Pvforiv [[s  Continueperi- |[s  IV/NG|feeds « Monitor for symptoms of |[e  Consult Urology «  Head ultrasound on POD Standard NICU
n " " changes as fluids and op antibiotics until 48 hours Chiari Il (e.g., stridor, apnea, ||e Remove catheter once prone #1 (for postnatal repair) management with
needed by RN if antibiotics until 24 hours post-qp, then dysphagia, respiratory position is not required, and or on admission (for latex precautions
a n n O e e | e |a | Z <oiled by Gaper || (unles postop con st PO 25 disress) Iitiate CI qehr with aranotal epai), hen Ifskindejoct was
) contents (stool other «  Scheduled tolerafed with «  Daily fontanelle assessment measurement of residuals weekly (typically on closed with an
or urine). Other indications acetaminophen weanifg of IV by NICU and NSG teams, and o If<30 mLx24 hrs, may Mondays) allograft patch and
dressing for central and PRN fluids/NG feeds gshift by RN decrease to q8hr, then ||+ Renal/bladder ultrasound not yet epithelialized:
o o changes to be line) morphine per NiCU o Twice weekly head o 1f<30 mLx24 hrs, may within 24 hours of apply bacitracin
done by NSG guidelfnes circumference by RN decrease to q12hr, then || admission cintment BID and
team. «  Minimize temp instability and o If<30mLx24hrs,stop [[¢ MRIbrainand spine cover with telfa
insensible fluid losses ac (timing to be determined
by NSG team)

See Appendix B for Criteria
for Shunt Placement

Discharge criteria: (1) successfully taking PO feeds, stable on RA, temp nofmal for at least 48 hours; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that
illance can continue as (3) incision is healed or is healing well; (4) parental demonstration of comfort with CIC/supplies ordered for home
Appointments to be made at discharge: (1) Neurosurgery Clinic (2) Spiha Bifida Clinic outpatient appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
(@) if clubfoovsent, Orthopedics Clinic outpatient referral to be placed if not already involved

TRANSFERTO NICU

standard with latex
precautions.

NEXT PAGE °
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Neural Tube Defect (Myelomeningocele) Postnatal Management

TRANSFER TO NIC

Inclusion Criteria: all open neural tube defects (whethef repaired prenatally or pending postnatal repair)
Exclusion Criteria: suspected closed spinal ism (e.g., li i

Neural tube repaired prenatally
and the incision looks well-healed
(or covered by Alloderm patch B

Orthopedics (if significant

Neural tube defect
repaired prenatally, or wound appears repaired prenatally and the incision looks

spinal kyphosis with defect) dehisced |frep;|red prenatall ell-healed (or is covered by an Alloderm patch and
e Cardiology (as needed) not yet epithelialized)

and not yet epithelialized)

Neural tube was not

o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used o Priorto delivery: prepare all indicated supplies and ensure no latex gloves or
o While assessing ABCs: supplies are used
o Cover defect with moist telfa (see below) and center defect over a donut to prevent mechanical injury to the neyral placode o Standard delivery room with latex

o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site |f repaired
prenatally), and with the defect centered over adonut
o Keep baby prone or side lying once ABCs evalupted and any indicated resuscitation measures are complete
Assess the defect:
o Using sterile gloves, place sterile telfa in blue bowl with warm, sterile normal saline. Wring out and place over the open
defect. Use IV tubing to slowly drip sterile salinfe onto telfa to keep it moist. Cover with saran wrap to hold the telfa and IV
tubing in place. Avoid placing pressure on the Iesion. (See Appendix A)
L2

NICU management includes

- - - "TRANSFER TO NICU | "TRANSFER TO NICp
the same monitoring, urological + = +
. . . Latex w:::::i':"c:" . it:ur::mpﬁl'lr;arr:::i:::i:isna:ldb:ft:l(g;d discontinue 24 K Heér::f:%!s??:
care, and ima ging as for v N R e iepehaemell B e
: I | s e
atients who did not have s || e Wound Cae
p v \ B A v e  Standard NICU
re n ata I re a i r . Monitoring o Urological Care ' | Imaging [ wiigalgfg:ent
p p . e Monitor for symptoms of Chiari Il z-—{® Consult Urology e Headultrasound on POD ) -
(e.g., stridor, apnea, dysphagia, [%. |e Remove catheteronceprone(|  #1 (for postnatal repair) precautions o
respiratory distress) visa|  position is not required, and or on admission (for *  [fskindefect o
e Dailyfontanelleassessmentby [aone| initiate CIC g6hr with ‘| prenatal repair), then was closed with f, |
H d h Id NICU and nsgy teams, gshift by [t measurement of residuals [  weekly (typically on an allograft o
Oweve r, WO u n Ca re S O u RN e e [f<30mLx24 hrs, may | I\/Iondays) ! patch and not o
e Twiceweekly head decreaseto g8hr, then ||® Renal/bladder ultrasound yett o
be Sta N d a rd N I C U circumference by RN e e If<30mLx24 hrs,may [{  within 24 hours of - epithelialized: ="
e Minimize temp instability and decreaseto q12hr, oJf  admission o apply bacitracin
manaaeme nt insensible fluid losses then ik MRI Brain and spine ] g;n;Toe:;r?/!/?th
g . e See Appendix B for Criteria for e [f<30mLx 24 hrs, (timing to be determined
Shunt Placement stop CIC by NSG team) teffa

If there is an allograft patch,
bacitracin should be applied
and the wound covered with
telfa.
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Neural Tube Defect (Myelomeningocele) Postnatal Management | ANoPossnor

JUDGMENT.

Discharge criteria: (1) successfully taking PO feeds, stable on RA, temp normal for at least 48 hours; (2) patient completed post-op antibiotics following shunt placement or neurosurgery team has determined that
hydrocephalus surveillance can continue as outpatient; (3) incision is healed or is healing well; (4) parental demonstration of comfort with CIC/supplies ordered for home
Appointments to be made at discharge: (1) Neurosurgery clinic (2) Spina Bifida Clinic outpatient appointment with UDS scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinical;
(4) if clubfoot present, orthopedics outpatient referral to be placed if not already involved

iehisced if repaired prenatal

not yet epithelial

Delivery Room Management Delivery Room Management
o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or supplies are used o Prior to delivery: prepare all indicated supplies and ensure no latex gloves or
«  While assessing ABCs: supplies are used

o Cover defect with moist telfa (see below) and center defect over a donut to prevent mechanical injury to the neural placode o Standard delivery room with latex

o Ifresuscitation is required, place supine, ideally with moist telfa (see below) covering the defect (or incision site if repaired
prenatally), and with the defect centered over a donut

o Keep baby prone o side lying once ABCs evaluated and any indicated resuscitation measures are complete

Assess the defect:

o Using sterile gloves, place sterile telfa in blue bowl with warm, sterile normal saline. Wring out and place over the open
defect. Use IV tubing to slowly drip sterile saline onto telfa to keep it moist. Cover with saran wrap to hold the telfa and IV
tubing in place. Avoid placing pressure on the lesion. (See Appendix A)

v

TRANSFER TO NICU | TRANSFER TO NICU
T
v v v
Medications and FEN/GI Imaging
Wound Care o Start ampicillin and gentaicin at birth (and discontinue 24 o Head ultrasound
 Latex precautions
«  Prone positioning hours post-op) and renal/bladder
tioni ) o Ifsurgeryis delayed beyond 72 hours of lfe: switch to ultrasound within
« Keep dressing in place without 72 hos
dressing changes until OR cefazolin at 72 hours (and discontinue 24 hours post-op) 24 hours of
« Ifactive infection related to open neural tube is suspected: admission

If prenatally repaired and
dehiscence is superficial,
individualize wound care
assessment/management

obtain blood cultures and consult Infectious Diseases
«  NPO with IV fluids until OR timing is confirmed, then adjust per
OR guidelines
Initiate indwelling urethral catheter at birth
T T T

v
[ OR FOR REPAIR
T

. . . ! ! ! ! ¥ v

Wound Care Access Medications FEN/GI: Monitoring Urological Care Imaging Wound Care

a I e I I S I I I a | l a e W I I S . Dressing . PIV for IV Continue peri- . IV/NG feeds Monitor for symptoms of e Consult Urology  Head ultrasound on POD Standard NICU
changes as fluids and op antibiotics until 48 hours Chiari Il (e.g., stridor, apnea, ||e Remove catheter once prone #1 (for postnatal repair) management with

needed by RN if antibiotics until 24 hours post-op, then dysphagia, respiratory position is not required, and or on admission (for latex precautions
soiled by diaper (unless post-op can start PO as distress) initiate CIC g6hr with prenatal repair), then o Ifskin defect was
L contents (stool other «  Scheduled tolerated with o Daily fontanelle assessment measurement of residuals weekly (typically on closed with an
or urine). Other indications acetaminophen weaning of IV by NICU and NSG teams, and o 1f <30 mLx24 hrs, may Mondays) allograft patch and
. dressing for central and PRN fluids/NG feeds gshift by RN decrease to q8hr, then ||+ Renal/bladder ultrasound not yet epithelialized:
changes to be line) morphine per NICU o Twice weekly head o 1f <30 mLx24 hrs, may within 24 hours of apply bacitracin
done by NSG guidelines circumference by RN decrease to q12hr, then admission ointment BID and
team. *  Minimize temp instability and o If<30mLx24hrs,stop [[¢ MRIbrainand spine cover with telfa
insensible fluid losses ac (timing to be determined
* See Appendix B for Criteria by NSG team)

for Shunt Placement

Discharge criteria: (1) successfully taking PO feeds, stable on RA, temp normal for at least 48 hours; (2) patient completed post-op antibiotics following shunt placement AND neurosurgery team has determined that
illance can continue as ient; (3) incision is healed or is healing well; (4) parental demonstration of comfort with CIC/supplies ordered for home
Appointments to be made at discharge: (1) Neurosurgery Clinic (2) Spina Bifida Clinic outpatient appointment with urodynamics scheduled ideally before 3 months of age; (3) NICU Neurodevelopmental Clinic;
(4) if clubfoot present, Orthopedics Clinic outpatient referral to be placed if not already involved

It is very important to ensure
that all follow up appointments
are made at discharge.
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Review of Key Points “="Childrens

* Immediate wound management with sterile telfa that must be kept
clean and moist until surgical repair of the defect

 Surgical repair typically occurs within 24-48 hours of delivery. The
neonate should be stabilized from a respiratory and cardiovascular
standpoint prior to surgery.

» Close monitoring of bladder/kidneys

» Post-repair, must undergo close monitoring for hydrocephalus




®_ Connecticut

Quality Metrics “=®Childrens

* # of patients entering pathway
* % using order set
* NICU length of stay

* % patients (not repaired prenatally) undergoing myelomeningocele
repair within 48 hours of delivery

* % patients requiring VP shunt prior to discharge

* % patients with wound issues / wound infections

* % patients with ventriculitis and/or shunt infection

* % patients requiring intermittent catheterization upon discharge
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Pathway Contacts “="Childrenss

» David Hersh, MD; Neurosurgery
 Alaina Pyle, MD; NICU

* DonnaMaria Cortezzo, MD; NICU
* Anne Dudley, MD; Urology
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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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