Indian Journal of Anaesthesia 2008; 52 (4):397-403 Special Article

The Child with Cerebral Palsy and Anaesthesia

ARudra?, S Chatterjeé, S Senguptg Algbal*, S Pat, R Wankhedée
Summary

Cerebral palsy (CP) is the result of an injury to the developing brain during the antenatal, perinatal or postnatal
period. Clinical manifestation relate to the areas affected. Patients with CP often present for elective surgical proce-
dures to correct various deformities. Anaesthetic concerns of anaesthesia are intraoperative hypothermia , and slow
emergence. Suxamethonium does not cause hyperkalaemia in these patients, and a rapid sequence induction may |
indicated. Temperature should be monitored and an effort made to keep the patient warm. Cerebral abnormalities
may lead to slow awakening; the patient should remain intubated until fully awake and airway reflexes have returned.
Pulmonary infection can complicate the postoperative course. Postoperative pain management and the prevention o
muscle spasms are important and drugs as baclofen and botulinum toxin are discussed. Epidural analgesia is particu
larly valuable when major orthopaedic procedures are performed.
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Cerebral palsy (CP) is a common cause of childinfant is commonly due to periventricular leucomalacia
hood disability. It is defined as “a group of nonpro- as a result of periventricular haemorrhages. Other hy-
gressive, but often changing motor impairment syn{potheses in the term infant include antenatal infection,
dromes secondary to lesions or anomalies of brain arishyroid disease, and neuronal migration disorders. Post-
ing in early stages of its developmént” natal causes include meningitis, viral encephalitis, hy-

_ _ drocephalus, and traufna
It is a static encephalopathy and excludes all pro-

gressive neurobiological disorders. Other neuro")gicatpidemiology
deficits are frequently associated and they add to the
disability caused by the motor deficit. It is the leading cause of childhood motor dis-
) ) o ability and the prevalence varies from 1.5 to 2.5 per
An understanding of the aetiology, clinical prob- 1 5q jiye births in developed countries. Despite im-

lems and their management, including knowledge of the, e antenatal and postnatal care, this incidence has

drugs used in this condition will help the anaesthe,4; changed in recent years, partly due to increased

siologist to manage these patients better during anaegynival in premature neonates and partly because neo-
thesia and the perioperative period. natal asphyxia is not as common a cause as previously

) thought. Exact incidence and prevalence figures from
Etiology our country are not available.

Although genetic abnormalities, perinatal an-
oxia, infection, and trauma have been proposed as eti

logic factors in CP, no clear simple cause has been iden- Cerebral palsy can be subdivided into several

tified. However, a notable feature of CP is that infantstypes based on predominant motor pattern into four
generally have very low birth wrighespecially birth groups according to symptohshown in Table 1.
weight is< 1500 gm. Cerebral palsy in the premature
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Table 1 Classification of cerebral palsy according Anaesthesia

to symptoms

Spastic (70%) : Lesion in cerebrum. Includes quadriplegia, Patients with CP require special consideration
diplegia, hemiplegia. The number of extremities affected (andbecause of their various disabilities. It must not be for-
the degree of spasticity) correlates with level of intelligence.g(_.,tten that they have feelings and emotions which are

Dyskinetic (10%) : Lesion in basal ganglia. Includes dystoniagensitjve to the way they are handled and their under-
(twisting position of torso), athetosis (purposeless oo 4ing may be greater than seems apparent on first
movements of extremities), and chorea (quick, jerky proximal tina. Th hild ft . itiol ical
movements of extremities). meetng. 1 nese cni ren_o en requwe mu_ Iple surgica

¢procedures. Orthopaedic operations to improve func-

Ataxic (10%) : Lesion in cerebellum. Includes tremor, loss o

balance, and speech. tion of the extremities are common, and some patients
Mixed (10%) : Lesion in cerebrum and cerebelium. Includes'€dUiré surgical correction of progressive spinal defor-
spasticity and athetoid movements. mities. Common procedures include surgical soft tis-
sue procedures that reduce muscle spasm around the
Associated developmental disabilities hip girdle, including an adductor tenotomy or psoas

transfer and release.

Almost all children with CP will have at least one
additional developmental disabilities. Such disabi|itieS|3reoperative assessment
include mental retardation, epilepsy, and visual, hear-
ing, speech, cognitive, and behavioural abnormalities, = Thorough preoperative preparation is important
as well as the chronic systemic problems resulting fronin ensuring an uneventful perioperative course. These
their disease (gastrointestinal, respiratory and orthoehildren are ideal for assessment by a multidisciplinary
paedic). Generally, the likelihood of such deficits is in-team which include anaesthesiologists. Acomplete his-
creased in those with a greater degree of spasticity iery and physical examination is essential before an-

volving a greater number of limbs. aesthetizing these children, including a discussion of
postoperative pain management with the parents. Cog-
Diagnosis nitive and communication problems may make preop-

erative assessment more difficult. Parents and caretak-
The diagnosis of CP is essentially clinical. In se-ers are best to be involved during this period not only
vere and long-standing cases, the diagnosis of CP {g gain information but also allay the fears of the child.
not difficult. Diagnosis of mild cases requires experi- The following systems may be involved and should be
ence. Some observations and signs are useful in preonsidered preoperatively:
diction and early identification of CP(Table 2).
Gastrointestinal
Table 2 Signs useful for early diagnosis of CP
. Decreased spontaneous motility Gastroesophageal reflux is common and may
cause chronic respiratory problems. Esophagitis is not
uncommon and night wakening may indicate reflux or
spasm. Patients may present for Nissen fundoplication,
gastrostomy, or esophageal dilatation for strictures.
PChildren who have CP have an impaired ability to handle
5pharyngeal secretions, and pooling of secretions in the
. . . . . —oropharyngeal area is common. The etiology of in-
» Associated signs like roving eyes, no visual following, S . .
nystagmus, persistent squint, and lack of auditory re_creased sa!lvatlt_)n is cau_sed by hypergctlve salivary
sponse. glands and impaired cranial nerve functi®@ome pa-

e Stereotyped abnormal movements
» Delayed social smile
» Excessive extensor tone, dystonia

» Delayed appearance of postural reflexes and develo
mental milestones

» Persistent asymmetry in posture, movement, and reflexe
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tients may have already been placed on antisialogogu®fisual and hearing deficits

the most common agent used is the anticholinergic,

glycopyrrolate. It is necessary to suction the orophar- ~ Visual and hearing defects are present in 40% of
ynx immediately following induction of anaesthesia (or CP patients including strabismus, myopia, retinopathy
even before). Anticholinergics given intravenously, onceof prematurity and cortical blindness.

this access is secured, will aid in minimizing this prob-

lem. Intellectual disability

: Intellectual disability occurs in two-third of pa-

Respiratory tients with CP and is severe in 50% of those affected.

Respiratory disorders are usually a common caus@ixty percent of children with hemiplegia will have nor-
of death. Recurrent pneumonias, pulmonary aspiratiomal intelligence butitis presentin less than 30% with
and chronic lung disease are aggravated by the inabiligPastic quadriplegia. Depression and emotional liabil-
to cough and poor nutritional state which decrease#y are common problems in adolescence.
immune response. Respiratory pathology of some sig-
nificance may go unnoticed in case where communicaContracture
tion is poor and exercise tolerance test cannot be prop-

erly assessed because of neurological impairment. Contractures may make positioning and intrave-
nous access difficult.

Scoliosis may compound the problem with a re-
strictive lung pattern. Noisy breathing may be indica-Medical therapy
tive of upper airway obstruction which may worsen on _ S
induction or postoperatively. Baclofen, is a GABA receptor agonist with ac-
tion in the dorsal horn of the spinal cord. It is com-
The airway should be assessed for potentiamonly given orally to reduce muscle spasms and the
difficult laryngoscopy because of dental caries, looseassociated pain and may delay the development of
teeth, and an increased incidence of temporomandibwontractures. It can also be administered intrathecally
lar joint dysfunctioh via an implantable pump, allowing a lower dose and
fewer side effectsBaclofen is rarely implicated in de-
Following intubation of the trachea, suctioning layed awakening, bradycardia or hypotension during
via an endotracheal tube is a good practice in childregeneral anaesthesia. Abrupt withdrawal can result in
with increased secretions, especially if rhonchi or expixsejzyres, hallucinations, itching, and disorientation last-
ratory wheeze is present. Often breath sounds will cleqhg up to 72 houfsSide effects such as urinary reten-
using this simple maneuver. tion and hypotension may respond to reducing the dose.
_ Pump malfunction must be considered if overdose is
Epilepsy suspected and intravenous flumazenil and physostig-
mine along with respiratory support and removal of

Epilepsy oceurs in 30% 0 f p?“e”ts with CP. Itis cerebrospinal fluid via lumbar puncture may be needed.
most common in spastic hemiplegia and least common

in ataxic and choreoathetoid forfn&nticonvulsant Botulinum neurotoxin (Botox), is indicated when
therapy should be continued including day of surgeryspasticity is interfering with function. It produce revers-
and also postoperatively and should be administerefhle muscle denervation and temporary reduction in
per schedule. muscle tone. Generalized weakness from systemic tox-
icity is rare. Lower extremity injections have been given
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in hamstrings or gastrocnemius mu¥clehe onset of Propofol for intravenous induction is a good
effectis 12 hours to 7 days with effect for 2 to 6 monthschoice since many children with CP have reactive air-
Botox injections are performed under general anaeswvay disease and propofol unlike thiopentone decreases
thesia or in the older child with EMLA. It can also de- the airway tong.

crease pain scores and muscle spasm postoperatively _ _ -
when given prior to adductor tendon release surgery of Tracheal intubation should be performed if this is
the hip. Potentiation of muscle relaxants has not beef concern or if there is a history of gastroesophageal

substantiated clinicafty reflux. Children with CP are often small for their age.
Tracheal tube size selection should be based on their

a rapid sequence induction is considered necessary,

Sedation may be valuable to decrease anxiety buytoor cooperation may allow only a ‘modified’ tech-
children with poor pharyngeal coordination may neednique is best. The risk between securing an airway rap-
special precautions. Loss of airway tone and increassdly and a slower inhalational induction in an uncoop-
risk of aspiration is greater in hypotonic children. Be-éerative child must be balanced.
fore preoperative sedation is ordered, parents should
be consulted to learn how well the child previously tol- ~ Prug responses may vary from the normal re-
erated. However, most patient will handle premedicaSPONSe in the child with CP. There may be resistance to
tion without incident, and reducing the dose may bd'°" depolarizing muscle relaxaralthough this is of
more appropriate than omitting premedication ano_doubt_ful clinical significance. SenS|t_|V|ty to suxam-
gether. If obtaining intravenous access is necessar§inonium probably does not octifrain-of-four re-
before induction, then use of EMLA cream (lidocaine SPONSes in a severely affected limb may not represent
2.5% and prilocaine 2.5%) can be helpful. Often, Jhe actual state of neuromusculqr block&aed the
combination of EMLA cream, nitrous oxide (50%- d€gree of block can be underestimated.
70%) with oxygen, and preoperative sedation will help

! e . Mean alveolar concentration (MAC) of halothane
in facilitating intravenous access. If premedication i

h | midazolam 0.25-1 matka k . Sare lower in children with CP when compared with
chosen, oral midazolam 0.25-1 mg-ky ketamine normal childre®’. The MAC of halothane is 0.9 in

3-6 mg.kg with glycopyrrolate 0.02 mg.kgnay be 040y children, in children who have CP, itis 0.71. It

consid_ered. Antacids, an_tier_netics and drugs to _r_edugE interesting to note that children who have CP and
secretions may also be indicated. The extremities ho were receiving anticonvulsants had an even lower
MAc; 0.63. Similarly, anaesthetic agents lead to a

of a warming device, such as warm towels, will aid Ingreater hypnotic state in these children as evidenced

vasodllata_ltlon and make iteasier a_md quicker to a_cby lower bispectral index score (BIS) when exposed
cess a peripheral vein. Latex allergy is more frequent in

i hildref iallv if thev have had multiol 0 similar concentrations of sevoflurane and compared
ese chiidrenespecially IHhey have had multiple op- g, patients who are otherwise northal
erations. A history of such sensitivity should be sought

in all patients with CP. Hypothermia is a problem due to hypothalamic
_ dysfunction and the malnourished child. Often, these
Intraoperative management children will come to the operating room with border-

. _ . line hypothermia (<35°C). Measures to conserve tem-
Careful positioning is paramount in the child with 5e41re should include warming of intravenous and ir-
spastic CP to avoid nerve and muscle damage. Fix&glating fiuids plus warming blankets or forced air warm-
contracture may add to difficulty in positioning. ers. Otherwise, it is likely that 1%2could be lost be-
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fore the patient is prepared and draped. ful attention is needed to protecting the airway in chil-

_ _ _ dren with pseudobulbar palsy from regurgitation of gas-
Combined general and regional anaesthetic techyic fiuids and vomiting.

niques are highly recommended especially in lower limb

surgery or dorsal rhizotomy where patients are sus- Irritability on emergence from anaesthesia is not
ceptible to severe postoperative muscle spasms. lancommon. This may be due to pain, urinary retention
patients undergoing infraumbilical orthopaedic proce-or being in an unfamiliar environment. Parental pres-
dures or Nissen fundoplication, a continuous epiduraénce in the recovery room can help with the latter.
infusion of 0.2-0.5 ml.k§hr* of 0.1% bupivacaine with

fentanyl 2 mcg.mifor 72 hours provided satisfactory *  Children, who suffer from epilepsy may be unable
pain contrd®. However, due to high incidence of nau- 0 have orally administered anticonvulsants if they are
sea and vomiting with opioid, use of bupivacaine”” by mouth or experiencing postoperative nausea and
0.125% with clonidine 2.5 mcg.rhit 0.2-0.3 ml.kg vomiting. Most anticonvulsants, however, have long
Lhr! provide better analgesia, less muscle spasm arfgimination half-lives (24-36 h) and, if their levels are
vomiting?. Clonidine may also decrease spasticity. Inwithin the therapeutic range, a 24 hour period can elapse
clinical practice, narcotics appear to have greater poWithout significantly increasing the risk of seizures.
tency in children who have CP. Doses need to be re-

. . . Th with r h, recurrent respi in-
duced, and greater vigilance is necessary to ensure 0se poor cough, recurrent respiratory in

: . , ections, and impaired clearance of secretions will ben-
maintenance of a patent airway post extubation. . : )
efit most from postoperative chest physiotherapy.
Patients undergoing scoliosis surgery may have a e . .
. going  SUgery may nave e Contractures can cause difficulties with position-
higher volume of blood loss than idiopathic scoliotic. : L . .
: N . . ing. If epidural analgesia is used for postoperative pain
patients, especially if anterior and posterior procedures )
: management, prolonged pressure over bony promi-
are performetl. More segments are usually involved .
. . I . nences may lead to troublesome skin breakdown, es-
with the intramuscular scoliotic fusion procedtirds . : .
: ecially in malnourished children.
recent report shows that cerebral palsy patients m

lets may be borderline low because of prolonged usgytravenous, epidural opioids may compound this prob-

of anticonvulsants and their function may also be afiem. Therefore, attention to normal bowel habits for

fected by anticonvulsarits® that child and the prescription of laxatives, supplemented
by enemas, may be necessary.

Postoperative care

The immediate postoperative period canPostoperative pain management
present specific problems in the recovery room for chil-

dren suffering from CP, The surgical procedures, particularly those for

relieving spasticity, are extremely painful. Therefore,
- Emergence from anaesthesia may be delayed dugglequate pain relief is important in the postoperative
to hypothermia. Delayed emergence may also be dueare of cerebral palsy patients. Moreover, assessment
to residual volatile anaesthetic agents. MAC is reducedf pain in these children is very difficult because of con-
relative to normal controls and it is conceivable thatceptual problems associated with intellectual disability
MAC awake is also reduced. or poor verbal communication skills. Behavioural indi-
cators such as facial grimacing, groaning, moaning or
- Drooling, if present preoperatively, require frequentajtered sleep patterns may be present in the non-pain
suctioning for maintenance of airway. Moreover, care-state and can be inconsistent and difficult to interpret.
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Moreover, postsurgical pain must be differentiated fromto be normal. Careful postoperative care should be pro-
hunger, anxiety, discomfort due to positioning and othevided to adequately maintain the vitals.

benign causes, e.g., headache toothache, otitis media,

and menstrual pain in females.

Postoperative pain management and the preven-

tion of muscle spasms are important with drugs such as
Postoperative pain following extensive lower limb baclofen and botulinum toxins. Epidural analgesia is
orthopedic surgery is treated in these children with conparticularly valuable when major orthopaedic proce-

tinuous epidural (caudal or lumber) infusions With

dures are performed.

- Lidocaine (1.5to 2 mg.Kghr") plus fentanyl (0.5  References

mcg.kgt.hr?).

1.
« Bupivacaine (0.625 to 1 mg.fdhr?) with or with-
out fentanyl (0.5 mcg.kghr?).

2,
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Conclusion

Cerebral palsy may be due to antenatal, perinata7l'
or postnatal causes. Knowledge of pathology associ-
ated with different types of CP, related conditions and
their drug treatment will enable the anaesthesiologist te.
predict likely problems which might impinge on anaes-
thesia and the perioperative period. The choice of are.
aesthetic drugs should be tailored to the individual need

and surgical regiment. Severely affected children may0.

have gastroesophageal reflux and problems with pha-
ryngeal coordination. This may make them vulnerable
to aspiration during induction and extubation, and shoul

mandate a cautious approach to these potentially™

anaemic, malnourished children. Suxamethonium does

not cause hyperkalaemia in the children with CP. The,

response to nondepolarizing muscle relaxants appears
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