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Neuroanesthesia in Children
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Figure 210.1. Supine infant. Note that this infant’s head lies at a
higher plane than the rest of the body, a position that increases the
likelihood of venous air embolism during craniotomy.
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TABLE 210.1 Common Perioperative Concerns in Infants and Children

Condition Anesthetic Implications

Congenital heart disease Hypoxia and cardiovascular
collapse

Prematurity Postoperative apnea

Gastroesophageal reflux Aspiration pneumonia
Upper respiratory tract infection Laryngospasm and postoperative
hypoxia or pneumonia

Craniofacial abnormality Difficulty with airway management

TABLE 210.2 Common Perioperative Concerns in Infants and Children
With Neurological Problems

Condition Anesthetic Implications

Denervation injuries Hyperkalemia after succinylcholine

Resistance to nondepolarizing muscle

relaxants
Long-term anticonvulsant Hepatic and hematologic abnormalities
therapy for epilepsy Increased metabolism of anesthetic agents
Arteriovenous malformation Potential congestive heart failure
MNeuromuscular disease Malignant hyperthermia
Respiratory failure
Cardiomyopathy
Sudden cardiac death
Chiari malformation Apnea
Aspiration pneumonitis
Hypothalamic/pituitary Diabetes insipidus
lesions Hypothyroidism

Adrenal insufficiency

BOX 210.1 Guidelines for Fasting Before Surgery or
Anesthesia

No food after midnight the night before surgery.

Formula may be given 6 hours before surgery.

Breast milk may be offered up to 4 hours before surgery.
Clear liquids may be offered up to 2 hours before surgery.

Data from Ferrari LR, Rooney FM, Rockoff MA. Preoperative fasting
practices in pediatrics. Anesthesiology. 1999,90(4).8978=-980.
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Figure 219.9. Unilateral coronal synostosis characteristics. (1)
Fused suture. (2) Flattening of the ipsilateral frontal bone. (3) Bulging
of the right squamous temporal bone. (4) Bulging of the contralateral
frontal bone. (5) Nasal radix deviated to the ipsilateral side. (6) Ear
ipsilateral to the fused suture displaced anteriorly. (7) Harlequin
deformity (seen on radiographs) showing the superiorly displaced
ipsilateral greater wing of the sphenoid bone. (8) Shortening of the
ipsilateral anterior cranial fossa. (9) Narrowed ipsilateral sphenopetrosal
angle. (10) Narrowing of the ipsilateral mediolateral dimension of

the orbit.
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. s s A Figure 219.7. Early metopic synostosis. (A) Extent of bifrontal
OG0 0O o 43)"" 2 Har@ ! craniotomy. (B) Removal of the lateral portion of the greater wing of
the sphenoid bone (intracranial view). (C) Osteotomy at the junction of
the inferior orbital rim and the zygoma, extending superiorly along the
inside of the lateral orbital rim. (D) Extension of the osteotomy laterally
to create “tenons.” (E) Osteotomy across orbital roof into superior
orbital fissure, staying anterior to the clinoid and cribriform plate. (F)
Completed and removed single supraorbital unit. (G) Reshaping of
the supraorbital unit with burring of the inner table and bending with
Tessier bone benders. (H) Placement of interpositional bone graft only
if severely hypoteloric. (I) Advanced lateral orbital rims with fixation at
tenon extensions. (J) Bifrontal bone reshaping with radial barrel stave

osteotomies.
Unilateral Coronal Synostosis
Figure 219.11. Features of bilateral coronal synostosis. (1) Fused S QL"-“ JL"l)" 9 A.JL:"9)5 0‘9'7"""‘" Q""‘:" Flat '1
coronal suture. (2) Recessed superior orbital rim. (3) Prominent frontal . L. . _
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Choroid plexus Tumor
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Figure 235.3. A typical choroid plexus papilloma arising in
the fourth ventricle. T1-weighted images before (A) and after (B)
gadolinium enhancement.
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Brainstem Glioma
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Figure 241.1. Magnetic resonance imaging of a focal midbrain
and pontine tumor. (A) T1-weighted axial sequence demaonstrating
a poorly defined tumor in the pons and midbrain with anterior cyst.
(B) T1-weighted contrast-enhanced image demonstrating avid
enhancement of the tumor.

(A) Sagittal T1-weighted contrast-enhanced sequence

demonstrating a tumor in the tectum with hydrocephalus. (B) Axial T1-weighted contrast-enhanced image of the tectal tumor. (C) Axial fluid-
attenuated inversion recovery (FLAIR) sequence demonstrating a diffuse and infiltrating lesion in the tectum surrounding the aqueduct. (D) Axial
T2-weighted image demonstrating the infiltrating lesion in the tectum and enlarged temporal horns with periventricular edema.



113 Neonatal Brain injury :253 a3
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TABLE 253.1 Grading of Neonatal Germinal Matrix Hemorrhage

Grade Description

| Hemorrhage confined to the germinal matrix

Il Extension of hemorrhage into lateral ventricles without
ventricular dilation

1l Extension of hemorrhage into lateral ventricles with
ventricular dilation

" Germinal matrix hemorrhage with associated
intraparenchymal hemorrhage

Modified from Papile LA, Burstein J, Burstein R, Koffler H. Incidence and
evolution of subspendymal and intraventricular hemorrhage: a study
of infants with birth weights less than 1,500gm. J Pediatr.
1978;92(4):529-534.
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127 Splot Spinal cord :258 Las
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TABLE 258.3 Associated Anomalies

Anomaly Prevalence (%)
Scoliosis 44-60
Thickened filum terminale 2-71
Neuro-orthopedic syndrome 20-56

Syrinx 2844
Myelomeningocele 11-26

Terminal lipoma 9-16

Chiari malformation 6-7

Data from Mahapatra AK, Gupta DK. Spiit cord malformations: a clinical
studly of 254 patients and a proposal for a new clinical-imaging
classification. J Neurosurg. 2005; 103(suppl):531-536; Pang D.

Spiit cord malformation: part i: clinical syndrome. Neurosurgery.
1992;31(3):481-500; and Sinha S, Agarwal D, Mahapatra AK. Spilit
cord malformations: an experience of 203 cases. Childs Nerv Syst.
2006;22(1):3-7
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Figure 258.6. (A) Axial T2-weighted
magnetic resonance (MR)

image demonstrates duplicated
subarachnoid spaces in a type

| split cord malformation (SCM).
(B) By contrast, axial T2-weighted
MR image shows a single
subarachnoid space in a type |l
SCM.

Figure 258.9. Three-dimensional computed tomography
reconstructions of the spine from a patient with a split cord
malformation (SCM) and scoliosis. (&) An anterior view demonstrates
fusion at T6-T7 (white arrow) coinciding with the apex of the scoliotic
curve. Note the butterfly vertebra at T10 (black arrows). (B) The
posterior view demonstrates intersegmental laminar fusion at T6—T7
(white arrow) and spina bifida occulta of the adjacent segments (black
arrows). This combination of findings is virtually pathognomonic for type
| SCM.
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rve Type
Type Proximal Thoracolumbar/ Curve
Thoracic Lumbar Type
1 Nonstructural ajor*) Monstructural Main Thoracic (MT)
2 Structural (Major™) Monstructural Double Thoracic (DT)
3 Nonstructural al (Major™) Structural Double Major (DM)
4 Structural Structural Triple Major (TM)
5 Nonstructu A“ Monstructural Structural (Major™) Thoracolumbar/Lumbar (TL/L)
6 MNonstruct Structural Structural (Major*) m?ﬁ:;::::::{#&tﬁ;}

*Major = Largest Cobb Measurement, always structural

TR L CRITERIA Minor = all other curves with structural criteria applied
(Minor Curves)

Proximal Thoracic: - Side Bending Cobb =25°

- T2-T5 Kyphosis =+20°

LOCATION OF APEX
(SRS definition)

Main Thoracic: - Side Bending Cobb =25° CURVE APEX

- T10-L2 Kyphosis = +20° THORACIC T2-T11-12 DISC
Thoracolumbar/Lumbar: - Side Bending Cobb =25° It:ﬁ g:gOLUMBAR I"I‘-Ez-llgisc-L4
- T10-L2 Kyphosis =+20°
Modifiers
Lumbar Thoracic Sagittal
Spine CSVL to Lumbar Profile
Modifier Apex T5-T12
A CSVL Between Pedicles = (Hypo) | <10°
B CSVL Touches Apical N (Normal) 10°-40°
Body(ies)
c CSVL Completely Medial A B c + (Hyper) | >40°

Curve Type (1-6) + Lumbar Spine Maodifier (A, B, or C) + Thoracic Sagittal Modifier ({ —, N, or +)
Classification (e.g., 1B+ ):

Figure 264.3. Lenke classification of adolescent idiopathic scoliosis. CSV[l, Central sacral vertical line;
SRS, Scoliosis Research Society. (From Lenke LG, Beitz RR, Harms J, et al. Adolescent idiopathic scoliosis: a
new classification to determine extent of spinal arthrodesis. J Bone Joint Surg Am. 2001;83-A:1169-7181.)





