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Introduction

INTRODUCTION:-
Disabled children are of great concern to a family, society as well as to the nation. When
disability is discussed, particularly in children, about one fourth of chronic childhood
problems are neurological in origin. Cerebral palsy (CP) is the leading cause of chronic

disability in children'.

Overall prevalence of CP globally stands at 1-4 per thousand live births i.e 1 in every 323
children. According to meta analysis by Chauhan A, et al, done in the year 2019 the pooled
prevalence of cerebral palsy in India which included data from rural, urban and mixed
rural urban is 2.95 per 1000 children. This study screened prospective/ retrospective, cross

sectional, and cohort studies of children with cerebral palsy.

Initially cerebral palsy was attributed to birth asphyxia but there are wide varieties of
causative factors for cerebral palsy, ranging from intrauterine life till age group of 3-5
years for example intrauterine TORCH infections, birth injuries, severe neonatal jaundice,
inflammation of brain meninges and parenchyma l.e meningitis and encephalitis
respectively during early childhood.? Insult to the cerebral cortex, cerebellum, and other
key areas of the brain is the primary causal factor. These insults affect the developing brain
and occur during the antenatal, perinatal, or postnatal periods up to 3-5 years of age,
resulting in movement and posture disorders, as well as sensory disturbances, depth

perception, and other vision-related issues, speech problems, and intellectual disability.*

Dyskinetic cerebral palsy, either alone or in combination with spasticity, is the most
prevalent physiological kind of cerebral palsy in India. It is caused by birth asphyxia,

hyperbilirubinemia, hypoglycemia, and infections, and its care differs from that of other
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types of cerebral palsy.® In developed countries, however, spastic cerebral palsy is the most
frequent kind that is caused mostly by factors such as prematurity. Data on spasticity
management is abundantly available whereas the data on treatment of dyskinetic CP is

very limited.

Oral medications are often used to address dystonia in children with CP as a first-line
medical treatment.* Many drugs like baclofen, Trihexyphenidyl, carbidopa-Levodopa,
benzodiazepines have been used to treat dystonia in children. Botulinum toxin injections
into the muscles are a well known therapy for focal dystonia, torticollis, single limb
dystonia and blepharospasm. However it is not an option in generalized dystonia like
dystonia cerebral palsy. However most of these drugs are not very effective and are
associated with many side effects in the form of sedation, drooling, constipation, vomiting
etc which leads to discontinuation of treatment. Hence, there is need for newer treatment

options for management of dystonic cerebral palsy.

Amongst the drugs available for management of Dystonic cerebral palsy Trihexyphenidyl
has been commonly used. Trihexyphenidyl is an anticholinergic agent which acts as
competitive inhibitor of acetylcholine action by blocking acetylchoiline muscarinic
receptors and has been in use for the treatment of extrapyramidal disorders in children
since very long. Poor tolerance and side effects are common such as agitation,
constipation, dry mouth and poor sleep, confusion, dizziness, urinary retention and
constipation. So we need other effective and potent drugs which are used more

commonly.®
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Gabapentin has been recently found to be of use in the management of dyskinetic cerebral
palsy. It can provide significant relief of childhood dystonic by relieving pain due to
dystonia, disturbed or poor sleep, distress and lack of contentedness. It also helps the
children with severe dystonia who don’t show any improvement with the help of
conventional management by improving their activity and participation.” However, there

are no well conducted prospective comparative trials on Gabapentin.

Hence, we conducted a study to determine the clinical efficacy and safety profile of
gabapentin in treatment of dyskinetic cerebral palsy and compare it with one of the most
commonly used drug I.e trihexyphenidyl in an open label randomized control trial at our

centre.




Objectives

OBJECTIVES
PRIMARY OBJECTIVE:
-To study and compare the clinical efficacy of trihexyphenidyl and gabapentin in the

treatment of dyskinetic CP.

SECONDARY OBJECTIVE:
-To study the safety profile and cost effectiveness of trihexyphenidyl and gabapentin in

the treatment of dyskinetic CP.
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REVIEW OF LITERATURE

HISTORY:-

Cerebral means “of, or pertaining to, the cerebrum or the brain” and palsy means “paralysis

generally partial, where by a local body area is incapable of voluntary movement”

The ancient Indian physician Susrutha, in his compendium wrote about ’rifu (time of
conception), kshetra (uterus), ambu (amniotic fluid) and beeja ( sperm and ovum) as the

causes leading to Cerebral palsy.””

Another ancient text (Indian), Charakas Sambhita,
mentions about ’Garbho paghata karabhava which means factors associated with fetal
development, Garbhini Paricharya, the do’s and dont’s of pregnancy, as some of the

causes for deformities in an infant, there by shedding light on the understanding of these

diseases by our fore fathers’’.

William John Little (1810-1894), the inventor of orthopaedics surgery in England, was the
first person to devote his life to cerebral palsy.

He conducted multiple lectures on neurologic "Deformity of the Human Frame" in
children between 1843 and 1844, which were published in the Lancet.

"...in many cases, the spasmodic affection is formed at the time of birth or within a few
hours or days following that event," he said in this lecture series.

He invented the phrase "Little's disease" to describe spastic diplegia, which he linked to

prematurity and birth asphyxia.
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A German orthopaedics physician, Jacob von Heine (1799-1879), suggested that
symmetrical paralysis of the lower extremities was caused by brain disease rather than

spinal disease in the second edition of his "Spinale Kinderlahmung".

"The Cerebral Palsies of Children," by William Osler (1849-1919), was published as a
book monograph . He was the second person to contribute to CP after Little, and he drew
attention to the link between difficulties during birth, hypoxia, extended resuscitation, and
seizures.

Segmund Freud authored a number of works named "Cerebral Palsy" between 1891 and
1897. He was the third significant figure in recent memory to make a historical
contribution to CP.

He also gave his contribution in describing the various syndromes of movement disorders
in children.

Winthrop Phelps was the first doctor to treat patients with cerebral palsy and establish a
therapy regimen that was largely concerned with the peripheral muscular skeletal system
in his study titled "the management of cerebral palsy." According to his classification
method, the five basic kinds of CP are spasticity, athetosis, rigidity, tremor, and
incoordination.’

In 1947, Strauss and Lehtinen observed behavioral and emotional issues in cerebral palsy

children.'®

In 1953, Virginia Apgar devised a scoring system that required obstetricians to assess the
condition of newborns at delivery and determine whether therapy was required; this score

was the first to codify the "language of asphyxia."
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Andreas Peto, a physician and neuropsychologist who lived from 1893 to 1967, is known
as the "Father of Conductive Education." Rather than being a therapeutic strategy, this is
an educational system based on cortical conscious guided movement, language, and

function.'!

DEFINITION:-

Cerebral Palsy has been defined by various working groups and eminent minds in order to
understand it in a better way and for better outreach.

CP is a “’collective term used to describe the disorder affecting the posture, movement and

balance’’.

Mac Keith and Polani of Little Club in 1959 defined cerebral palsy as "A persistent but
not irreversible irregularity of movement and posture that occurs in the early years of life
and is caused by a non-progressive malfunction of the brain as a result of interference

during its development."!?

Bax and his colleagues provided a widely accepted definition of CP in 1964, describing it
as "a disorder of movement and posture connected to a defect or lesion of the adolescent
brain."!3

In the initial half of 1990, after knowing the concepts of the pathology in early brain
damage and complexities of disorders under CP, Mutch and colleagues laid the emphasis
on motor involvement and non progressive nature of disorder as annotated previously by
modifying the definition as "an umbrella name for a set of non-progressive, but frequently
fluctuating, motor dysfunction syndromes caused by brain injuries or anomalies in the

early stages of development"!*
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An global Workshop was held in year 2004 for the purpose of definition and classification
system of cerebral palsy and for understanding newer concepts of developmental
neurobiology, functional status of these children, participation and the realisation of
association of other development and behavioral disorders with cerebral palsy.

In a 2006 paper, they released the following definition: " "Cerebral palsy is a term that
refers to a series of permanent movement and postural issues that limit one's activities and
are caused by non-progressive abnormalities in the developing foetal or baby brain.
Sensory, perceptual, cognition, communication, and behaviour difficulties are common in
cerebral palsy, as are epilepsy and secondary musculoskeletal disorders."

This definition helped in enlightening the idea of a comprehensive multi disciplinary

approach to treat Cerebral palsy.'

EPIDEMIOLOGY:-

According to an estimate by WHO, the worldwide prevalence of disability stands at 15%
with those individuals suffering from some or the other form of disability.'¢

In India the population suffering from disabilities is 3.8%.!” And amongst these cerebral
palsy is the commonest disabling illness of the childhood. The prevalence of CP is 2-3 for
every 1000 live births worldwide.!® The frequentness of cerebral palsy on the whole has
not changed over the years despite the advancement in the perinatal medicine and this is
due to rising abidance of preterm babies.!® The prevalence in developed countries is 2.11
per 1000 live births, and 2 to 2.8 in middle and low income countries.'>** The incidence
and prevalence of cerebral palsy varies across countries on the basis on the basis of prenatal,
intranatal and postnatal medical facilities available and the total estimated individuals

affected worldwide stands at 17 million.?!
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Though well conditioned data is lacking from India , however the prevalence is calculated
at somewhere near 3 per 1000 live births and there are roughly about 24 lakh individuals

living with CP as per the recent data.?

RISK FACTORS:

Birth asphyxia has always been perceived as a most important reason of cerebral palsy.
But against this common belief, studies have found out perinatal asphyxia to be causative
factor for only 10% of CP cases.”® Various post natal events such as stroke, infections,
hypoglycemia and trauma, which were recently thought to be the etiology of cerebral palsy,
accounted for 10% of the cases.!® The majority L.e, in around 80% of the causes of cerebral
palsy are believed to be due to intrauterine events, such as prematurity, chorioamnionitis,
genetic factor etc.

The causative/ Risk factors for CP.2+?°

1. Prenatal causes(80%)- premature birth, low birth weight, intrauterine growth retardation,
multiple gestation, intracranial hemorrhage, white matter injury, periventricular
leucomalacia, genetic defects like L1S1 mutation, GPR56 gene(polymicrogyria),
COLA4A1 genetic mutations.

2. Perinatal causes(10%)- perinatal asphyxia, maternal infections, stroke, neonatal
hyperbilirubinemia, hypoglycemia, Dys-electrolytemia and septicemia.

3. Postnatal causes(10%)- meningitis, stroke, head trauma, Hypoxic events.

Disturbance in the developing foetal brain before 20 weeks period of gestation, due to

factors such as infections in mother or recently identified genetic defects which lead to
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brain malformations by abnormalities of neuronal migration , lead to severe phenotype of
CP causing spasticity and dystonia.>*?’

Disturbance in the developing foetal brain between 24-32 weeks periods of gestation, lead
to injury of periventricular white matter due to its vulnerable blood supply. This leads to
characteristic spastic diplegic presentation owing to the representation of legs on the
homunculus on periventricular cortex. Prematurity and LBW have been attributed as one
of major causes of cerebral palsy, where the prevalence is as high as 40 to 100 for every
1000 live births and the risk is 70 times higher if the weight at time of birth is less than
1.5kgs. 303116

Intra partum insult to the brain commonly affects the highly metabolic active areas such
as basal ganglia due to the vigorous vascular development which usually leads to
dyskinetic type of CP. But if the damage is extensive , can also present as spastic and
dyskinetic variant.!'®

Stroke usually present with unilateral involvement of the body as middle cerebral artery

territory is usually involved and arms being affected more than legs.>

CLASSIFICATION OF CEREBRAL PALSY:-

I. QUALITY OF MOTOR IMPAIRMENT: The classification method outlined in the
reference and training handbook for Cerebral Palsy Surveillance in Europe has
incorporated this (SCPE).>?

1. Pyramidal- Spastic cerebral palsy (most common).

2. Extra pyramidal- Dyskinetic or mixed cerebral palsy.
Dyskinetic cerebral palsy can either be choreoathetoid or dystonic cerebral palsy.

Hypertonia assesement tool (HAT) is used to distinguish between different types of

10
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hypertonia and can differentiate pure dystonia, spasticity or mixed type of cerebral palsies.
Validated for children ages four to nineteen, this is a seven-item clinical assessment test.
In this set, there are two spasticity items, two rigidity items, and three dystonia items. Each
of the seven items is given a score indicating whether it is present or not. If one of the sub-
items is marked as present, hypertonia is present. If the child scores present on two or more
sub-items from distinct categories, the youngster exhibits mixed hypertonia. Overall, this
tool was found to be more effective at detecting spasticity and dystonia than it was at
detecting their absence. As a result, it can be used to evaluate the presence or absence of
dystonia, spasticity, and rigidity in both clinical and research contexts.
II. TOPOGRAPHICAL CLASSIFICATION:
1. Spastic hemiplegia(20-30%)-Spasticity predominantly involving hemi body,
including arm and a leg.
2. Spastic diplegia(30-40%)-Spasticity predominantly involving bilateral lower limbs
than upper limbs and sometimes only lower limb is involved.
3. Spastic quadriplegia(10-15%)- all four limbs and trunk are involved and this is due
to more severe peri-ventricular leukomalacia and thus larger area of white matter is
affected.
4. Dyskinetic cerebral palsy- presence of extrapyramidal signs in form of abnormal
movements(athetoid, choreoathetoid and dystonic), hyper tonicity is usually present.
5. Monoplegia- Rare , involvement in only 1 limb and here the other causes of
monoplegia should be ruled out other than cerebral palsy.

6. Double hemiplegia-upper limbs are predominantly involved than lower limbs.

11
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III. FUNCTIONAL CLASSIFICATION:233435

1. GMFCS- Its the most common classification system for overall function. The GMFCS
levels tells about the CP child’s daily activities and amount of social participation. GMFCS
levels at a specific period can predict the child's future functional alterations. It aids in
decision-making and parental counselling on whether children with CP can maintain their
current level of competence or need to be reclassified at different times.?**° It investigates
actions such as sitting, walking, and using mobility aids. It's useful because it gives you:
a) a clear picture of the child's current motor function; and b) an idea of what equipment
or mobility aids the youngster might need in the future, such as crutches, walking frames,

or wheelchairs.

2.MACS /manual ability classification system- In 2006, Eliasson et al. created the Manual
Ability Classification System, a scale for assessing upper extremity function. For children

aged four to eighteen, this is a five-point ordinal classification system.?>*

3.CFCS (communicating function classification system)- According to WHO's
International Classification of Functioning Disability and Health (ICF), the gross motor
function classification system and the manual ability classification system are used to
classify mobility and handling items, respectively. However, 31-88 percent of CP patients
have communication challenges, and a Norwegian research found that 19 percent of CP
patients had no speech. Addressing this at the treatment level is critical, which is why the
CFCS was created to evaluate overall communication progress. It is divided into five tiers

based on communication effectiveness.?>>

12
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4. EDACS(eating and drinking ability classification system)- The EDACS assesses eating
and drinking safety (aspiration and choking) as well as efficiency (amount of food lost and
time taken to eat). The EDACS also adds an additional three point ordinal scale that
addresses the amount of assistance a person needs:independent; requires assistance; or

dependent for eating and drinking.

5.VFCS( visual function classification system)- This is a valid and reliable system. It
classifies visual abilities of children with cerebral palsy in clinical and research settings. It
is 5 level classification system that describes usually daily performance of a child with

cerebral palsy rather than his or her best capacity.

CLINICAL FEATURES: Each child must be assessed individually, with treatment and
management strategies devised. Certain properties of various types of CP, on the other
hand, should be kept in mind. These will aid in determining therapy goals, prognosis, and
priorities.*

Clinical features of CP change throughout life, and the exact CP syndrome may not be
recognized until the age of 3-5 years, however suggestive signs and symptoms may appear
sooner. Early recognition of symptoms of cerebral palsy is necessary to intervene at the
earliest with intervention, thereby improving the child’s activity and participation. Early
predictors of CP in an infant usually include:?’

-Delayed motor milestones: probably the most important symptoms of CP. Children
usually present with delayed motor milestones.

-Tone and posture: can present with either of Hypotonia, hypertonia or normal tone. Lack

of head control, floppiness, hand fisting, oro motor pattern. Abnormalities like tongue

13
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thrusting and grimacing, early hand preference( before 15 months), commando crawl,
apparent early head control in some cases due to increased axial muscle tone.

- Abnormal reflexes: exaggerated neonatal reflexes or delay in their disappearance.

- Abnormal neurobehavioral signs: such as irritability, lethargy , difficulty in handling,

excessive or reduced sleep.

There are 3 predominant types of CP syndromes-Spastic cerebral palsy/Dyskinetic

cerebral palsy/Ataxic cerebral palsy.

Dyskinetic cerebral palsy as mentioned earlier can be sub classified into Choreo-
athetoid and Dystonic cerebral palsies and they present mainly with hypotonia at rest,
with variable tone while movements or emotion, reduced spontaneous movements, head
persistently turned to one side, drooling, involuntary grimace, characteristic involuntary

movements, dysarthria, intellectual disability, dystonia and striatal toe.

COMORBIDITIES:-36-37

1. Seizures: Seizures affect over 30% of people with cerebral palsy, and they are a
substantial cause of morbidity. Seizures are most commonly seen in spastic quadriplegics

and hemiplegics.

2. Cognition/Learning disabilities: Seen in almost half of individuals with CP.The
likelihood of accompanying cognitive or learning issues varies depending on the kind of
CP; nevertheless, quadriplegic CP patients have the highest risk, whereas hemiplegic CP

patients have the lowest.

3. Speech: In dyskinetic CP, aphasia, dysarthria, and dyslalia are more prevalent.

14
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4. Vision: present in 30% of patients with CP. Commonly in combination with
prematurity. Retinopathy of prematurity, Amblyopia, Refractive errors, strabismus and
Myopia are common causes. Congenital CMV, toxoplasmosis, or rubella may have caused
a cataract, colobomas, or retinal lesions, including pigmentary retinopathy, as a result of

the CP.

5. Hearing: Seen in 30-40% of instances, and can range from fluctuating loss associated
with secretory otitis media to sensorineural loss or a combination of both. Hearing loss is
more likely in preterm babies who have had an intrauterine CMV infection or have been

on an extracorporeal membrane oxygenator.

6. Gastrointestinal: 90% of children with CP are affected with GI problems. Feeding
problems, GERD, constipation(80% cases), incontinence and bulbar palsy causes
swallowing problem. Its mostly seen in children with severe physical disability and it

ultimately leads to malnutrition and growth failure.

7. Spasticity and dystonia are two examples of abnormal tone.

8. Nutrition and growth: Compared to peers, you're more likely to be underweight and

short. Some people may be obese.

9. Urinary problems: Voiding problems, such as enuresis, increased frequency,
dribbling urine, urinary tract infections and so on, can affect up to 60% of children with

CP.

10. Sleep disturbance: Its a Common problem seen in children with CP.

15
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DIAGNOSIS: 33

Since William Little's first description of cases of CP in the 1800s, there has been a lot of
debate over getting a diagnosis as soon as possible in order to "encourage beneficial
treatment of the illnesses when detected in the early stages." Following this many

developments have taken place in order to get early diagnosis and early intervention.

Diagnostic assessment of cerebral palsy:

1. Neuroimaging: It is not a must for diagnosis of cerebral palsy. But in many cases it
suggests aetiology of cerebral palsy and helps to rule out cerebral palsy mimics in cases

where the aetiology is not very clear.

-Computed tomography: According to research, the likelihood of discovering an
abnormal CT scan in a kid with CP is considerable and is connected to the kind of CP. In
many youngsters, scan anomalies may reveal an aetiology, but there was insufficient
evidence to investigate further. Scan abnormalities may occasionally uncover curable
illnesses and may indicate a greater risk of related conditions including mental retardation

and epilepsy.

-Magnetic Resonance Imaging(MRI): According to research, the yield of discovering
an abnormal MRI scan in a child with CP is quite high (approximately 89 %) and higher
than the yield recorded utilizing CT scans (77 percent ). In cases of CP associated with
preterm, In comparison to infants delivered at term, MRI is more likely to be abnormal,

revealing abnormalities such as periventricular leukomalacia.

16
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2. Mental retardation, Ophthalmic impairments, Speech and language disorder,
Hearing impairment: Children with CP are more likely to have related conditions such
as mental retardation (52%), ocular defects (38%), hearing defect (12%), speech and
language dysfunction (38%), and other oral-motor deficiencies. Children with CP should
be tested for MR, ophthalmic and hearing abnormalities, and speech and language
difficulties due to the high prevalence of related conditions. Swallowing dysfunction

should be monitored in terms of nutrition, growth, and other factors.

MANAGEMENT OF CEREBRAL PALSY:

CP has long been perceived as an untreatable disease. Though not curable, the symptoms
and co-morbidities can be mitigated there by improving the quality of life of these children.
Managing a case of cerebral palsy is a huge task to a pediatrician as it involves not only
treating the child, but also alleviates the undue stress borne by the families and caregivers.
Also, the wide spectrum of symptoms and co-morbidities associated with CP, mandate a

multi-disciplinary approach in its management.*°

The goal of any intervention should be to modify the course of disease. Novak et al, in
their exhaustive review , opined that among 64 intervention techniques, 24% were
effective, 70% were still uncertain regarding the outcomes and 6% were ineffective.
Physical therapy , occupational therapy and medicines were the most effective of the
interventions. Psychology, speech therapy, social work and education etc had a low quality
of evidence for effectiveness. Though most these interventions focused at the level of body
functions and activity but not participation of the above mentioned WHO classification of
functioning, disability and health , lack of evidence in this context doesn’t mean they offer
no benefit. But it should also be borne in mind that it is ultimately both activity and

participation that impact the quality of life of these patients.*!
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To summarize, the interventions used should affect the following: to correct tone and
posture, improve mobility, focus on mitigating co-morbidities, to improve care given to
the patients, improve life’s quality, provide comfort to the patient and caregivers, make

the patient as self-sufficient as possible.

The factors to be considered before initiating the treatment are: Patients' and families' goals
and expectations, not simply clinicians, the age of the patients, financial status, willingness

for regular followup and compliance.

A multidisciplinary team is needed to handle a CP child's medical, psychological,
educational, and therapeutic goals. The goal of management should be to promote the

child's development and achieve maximal independence in daily activities.?

Functional evaluation: The treatment plan is determined by the patient's functional

limitations.

i)Gross motor function classification system(GMFCS)-The most extensively used
functional classification system is the Gross Motor Function Categorization System
(GMFCS). This method is used to classify a patient's motor function based on his age and
performance in various situations. The title for each level is the method of mobility that is

most characteristic of performance after 6 years of age. The scale is ordinal.

ii)The Manual Ability Classification System (MACS) is the upper extremity analogue
of the GMFCS and its a simple, five point ordinal classification system and designed for
use in children aged 4-18 years. Mini MACS is designed for 1-4 years of age. This system
classify a child’s typical use of both hands and upper limbs; and its not meant to reflect
best use or individual hand function. Here we offer age appropriate objects such as eating,

dressing, playing, drawing or writing.
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ili)Communication Function Classification System (CFCS)- This is a 5 point
classification system, and designed to be analogous and complementary to the GMFCS
and MACS. It assesses both how information is expressed and how it is received. It allows
all methods of communication(eg. Vocalizations, manual signs, eye gaze, pictures,

communication boards, speech generating devices).

iv)Eating and drinking ability classification system(EDACS)- It assesses eating and
drinking safety (aspiration and choking) as well as efficiency (amount of food lost and
time taken to eat). it also adds an additional three point ordinal scale that addresses the
amount of assistance a person needs: independent; requires assistance; or dependent for

eating and drinking.

Tone evaluation: Tone testing is crucial for determining the strength of specific muscle
groups before and after a treatment with botulinum toxin or baclofen. Two of the most
commonly used scales are the Modified Ashworth Scale (which assesses resistance to
passive range of motion) and the Modified Tardieu Scale (which assesses resistance to
active range of motion) (defines the spasticity angle, and quality of movement at multiple

velocities).

I.Management of Motor Impairment:

-Physiotherapy:** It has been shown to improve muscle strength, local muscular
endurance, and joint range of motion in children with CP***. Physiotherapy exercises,
such as passive moderate range of motion exercises and stretches across main joints, can
help prevent or minimize joint contractures. Muscular strength is increased with regular,
increasingly increasing resistance exercises involving all major muscle groups. Muscle

endurance is improved through low-resistance, high-repetition exercises of key muscle
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groups. Balance, postural control, gait, mobility, and transfers are all improved with

specific physiotherapy exercises.*?:4:43:46:47

The following are some of the Physiotherapy based techniques that have been

recommended in the literature®

-Bimanual training, Constraint induced movement therapy, context-oriented treatment,
Goal directed functional training, Treadmill training**>*%->% Occupational therapy,>

Orthotics, adaptive equipment and assistive technology®+°

I1.Other interventions: In the treatment of CP, a variety of various specialized therapies
or intervention techniques have been tried.Some of these procedures or methods include
acupuncture, neuro developmental training, sensory integration, electrical stimulation, suit

treatment, hippo-therapy, music therapy, video game therapy, and stem cell therapy. ¢!/

1. Feeding and nutrition:>>Feeding issues and oro-motor dysfunction are common in
children with CP due to dyskinesia, bulbar palsy, and/or pseudobulbar palsy. Longer
feeding times, choking, and frequent vomiting are all symptoms of these children's
sucking/chewing and swallowing difficulties42. As a result, these children should have
their feeding abilities and nutritional status assessed every three to four months. For infants
with growth failure and/or persistent aspiration, other feeding options (including
gastrostomy feeding) should be examined. Dietary modification, change in food
consistency, antacids etc may help in gastro esophageal reflux disease. Fundoplication for
severe GERD may be done. However no specific evidence is available with regard to CP

children.??

2.Drooling: Oromotor dysfunction in children with CP frequently results in drooling,

which is a major social barrier.”® Pharmacotherapy, behaviour treatment, and surgery are
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among options for treating drooling. For youngsters who can grasp commands and
participate with training, a trial of behavioral treatment is appropriate. Positive
reinforcement is utilized to promote lip and jaw closure, tongue movements, and
swallowing via oral awareness and oral motor skills training. Anticholinergic medications
(trihexyphenidyl or glycopyrrolate; reduces saliva flow) and Botox-A injections into the
salivary gland are used to treat drooling.Repositioning of the sub mandibular gland duct,
single side occlusion of the parotid duct, and possibly removal of the sublingual gland are
all surgical options.® The Drooling Scale of the Teacher: This is a simple grading
system for drooling at the bedside. It is graded on a scale of one to five, with the intensity
of drooling increasing as we proceed up the scale. Drooling is divided into five categories:
no drooling, rarely drooling, occasional drooling, frequent drooling, and persistent

drooling.

3.Social support: Social and psychological support are essential for every family with a
kid who has a persistent medical ailment. All of the parent's questions, such as "How did
this happen?" and "Why did this happen to my child?" should be answered by the doctor.
Parents of children with CP may endure chronic grief, as well as shame, frustration, denial,

animosity, and embarrassment.3’

4.Epilepsy management: Being the most common co-morbidity of CP children, epilepsy
management should be prioritized. Many times seizure are under recognized due to their

partial/focal nature.®!

5.Pain management: pain is almost always associated with vast majority of CP patients.
Pain affects motor abilities and reduces sleep time there by affecting the quality of life of
CP children. It’s always important to communicate with the children who have good

cognition or the parents regarding pain as it can be mitigated®?34
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6.Speech and language difficulties: Many children with CP have been development delay.
So speech and language delay are common in them. They are one of the contributors for

poor Quality of Life.®

7.Bowel and bladder dysfunction: Constipation is an issue caused by aberrant primary
tone, poor food habits, and immobility. Adequate tone management , excessive water and

fibre diet are used to treat. Laxatives and suppositories may be given.

Bladder dysfunction leading to incontinence may be treated with bio feedback mechanism,

drugs and occasional surgery.3¢%

8.Quality of life in cerebral palsy: any intervention in cerebral palsy should be assessed
by assessing quality of life as quality of life in particular is one of the most important
methods of quantification of the impact of these interventions as ultimately it is the
improvement in quality of life is what both the patients and care givers strive for.%® There
are various scales to measure the quality of life in cerebral palsy such as-Pediatric
Evaluation of Disability Inventory(PEDI)®, Pediatric Quality of life inventory (PedsQL)*,
TNO-AZL Children’s Health-Related Quality of Life(TACQOL) scale’!, The care giver
priorities and child health index of life with disabilities®? , the life style assessment
Questionnaire-CP(LAQCP)®>. Among the various questionnaire’s available for QoL

assessment the LAQ-CP was validated for Indian population in Delhi.!**!10°

DYSTONIC CEREBRAL PALSY MANAGEMENT: Dystonia, according to the
Dystonia Foundation, is defined as "A movement disease characterized by involuntary
persistent or intermittent muscle contractions that result in twisting and repetitive
movements, aberrant postures, or both".* Dystonia affects up to 15% of patients with CP,
according to published studies. However, in the recent study by Kamate et al, either as

predominant form or in mixed form dyskinetic CP is seen in almost 2/3rds of cases of
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cerebral palsy. The three basic treatments for dystonia are pharmacological therapy,

botulinum toxin injections, and surgical approaches.

Pathophysiology of Dystonia:-

-Injuries or anomalies to the basal ganglia and cortical relay system.

-Disruption of basal ganglia circuits and the globus pallidus interna causes abnormal

activity in the primary and supplemental motor cortex (GP1).

Medical management:-*® Neurotransmitter systems are crucial for dystonia medical
treatment: Cholinergic, GABAergic, and dopaminergic systems are the three main

neurotransmitter systems involved.

Anticholinergics, baclofen, benzodiazepines, and dopamine-related medicines are the

most regularly prescribed pharmaceuticals.

A. Cholinergic system: Giant spiny inter neurons or The medium spiny neurons in the
striatum receive acetylcholine from A.cholinergic inter neurons, which are an intrinsic
source, whereas the pedunculopontine nucleus neurons are an extrinsic one. Because of
their unique attribute of independent firing without synaptic activity, they are also known
as tonically active neurons.’’ The improvement of dystonia with anticholinergics could be
explained by hyperactivity of the cholinergic inter neurons.’® In the treatment of dystonia,
anticholinergics such as trihexyphenidyl, benztropine, ethopropazine, procyclidine, and
biperiden have been utilized.!°”"!"'"The most widely used medicine is trihexyphenidyl.
High dosage trihexyphenidyl for dystonia was introduced by Fahn (1983)°’. Treating
patients within the first 5 years of disease onset was statistically significantly more
successful than delaying treatment in both children and adults regardless of
)7

severity(Greene et al.,1988)”". Thus, starting treatment early is important. This therapy is
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generally well tolerated when the dose is increased slowly.”” Anticholinergics, in general,
work as antagonists at the postsynaptic level. These show lot of side effects/adverse effects
in the form of dry mouth, blurring of vision, urinary retention, reduced gut motility,

cognitive and behaviour changes etc.

B. GABAergic system: In the brain and spinal cord, GABA is an inhibitory
neurotransmitter. GABA is widely distributed in neurons that serve the basal ganglia
circuitry, in addition to (medium spiny neurons) MSNs. The relevance of GABA in the
pathogenesis of dystonia is unknown. In primary dystonia, aberrant GABAA receptor
binding was found in motor cortices, likely resulting to sensorimotor dis inhibition,
according to one report. In another study, there was no difference in focal dystonia. The
GABAergic system is predominantly affected by benzodiazepines. After binding to
GABAA receptors, they enhance the frequency of chloride channel opening, which

promotes inhibitory signals.

-Dopaminergic system: Pre synaptic dopamine depletors like tetrabenazine and post
synaptic dopamine blocking medicines like clozapine, quetiapine, and typical neuroleptics
are examples of medications that influence the dopaminergic system. Possible side effects

observed are sedation, Parkinsonism and tardive dyskinesia.

-Gabapentin: It's a GABA analogue that's neither an agonist nor an antagonist of GABA.
By preventing thrombospondin's binding to voltage-gated calcium channels, it prevents
the formation of glutaminergic excitatory synapses. Gabapentin can help children with
dystonia by reducing discomfort, poor sleep, sadness, and a lack of contentment. It can
also help children with severe dystonia who aren't responding to traditional treatment
increase their activity and participation. When compared to pain alone, a higher but safe

dosage is necessary for dystonia. There are not many studies on the use of gabapentin for
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managing dystonia in individual with cerebral palsy. A recent retrospective observational
study analysed the use of gabapentin for severe dystonia as measured by the Dystonia
Severity Assessment Plan in 69 children out of whom 25 had cerebral palsy.” There was
significant decrease in the severity of dystonia and significant improvement were seen in
sleep quality, sleep amount, mood and agreeableness, pain, general muscle tone,
involuntary muscle contractions and seating tolerance(p<0.01 in all areas). however since

less than 50% of participants had cerebral palsy the study was not significant enough.!®

Another study by Lumsden De, Crowe B Basu A, et al. epub ahead of print: 2018-316309.
the most commonly used medications for dystonia in cerebral palsy were baclofen(39.3%),
trihexyphenidyl(20.4%), and gabapentin(18.5%). However according to this study
trihexyphenidyl, gabapentin and clonidine were infrequently used when dystonia was not

present.'%!

In a prospective study of the management of dystonia in 57 children and young patients
with CP at a tertiary care centre in Australia, baclofen and gabapentin were the most

commonly used oral drugs.'%?

Gabapentin is a widely used medication for the management of neuropathic pain. However
it remains to be determined to what extent its use in children and young patients is focused

primarily on reduction of tone.

Side effects of gabapentin-somnolence(21% in drug vs 5% in placebo), emotional

).100

liability(6% in drugs vs 1.3% in placebo other side effects-drowsiness, gastrointestinal

issues, fatigue, weakness, irritability.!%3
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To know the effect of gabapentin on dystonia in children palsy, we conduced this
prospective open labeled randomised trail to compare the efficacy of gabapentin with

trihexyphenidyl in treatment of dyskinetic CP.

FLOW CHART

Total number of cases enrolled-200

No. of cases meeting exclusion criteria-126 No. of cases included in study-74

Group A(Trihexyphenidyl)-37 Group B(Gabapentin)-37

Completed study-32  Lost to followup-5  Completed study-35  Lost to followup-2
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METHODOLOGY
This study was conducted from June 2020 to November 2021 in the Child Development

clinic of KLES Dr Prabhakar Kore Hospital and Medical Research centre(MRC), Belagavi,

a 2400 bedded hospital including super-specialties.

Study Design:

Hospital Based Randomized control study — open label

Studyv duration and study period:

One and half year duration from June 2020 to November 2021. Study was extended by 6
months in view of less recruitment/drop outs of patients due to covid pandemic.

Place:

The study was conducted in the child developmental clinic at KLES Dr Prabhakar Kore
Hospital and Medical Research Centre in Belagavi, a teaching hospital affiliated with

Jawaharlal Nehru Medical College.

Source of Data:

At the first visit, children with dyskinetic or mixed cerebral palsy who attended the CDC
of KLE Dr Prabhakar Kore Hospital were included in the study.

INCLUSION CRITERIA: Children aged 1 to 18 years old with a new or untreated

clinical diagnosis of cerebral palsy (dyskinetic/mixed-spastic with dyskinetic CP).

EXCLUSION CRITERIA:

1. Children who have received Botox injection in last 6 months period.
2. If already on treatment with any other drugs for dystonia.
3. If has undergone any surgery for dystonia.

4. Children with uncontrolled epilepsy.
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Sample size :

A sampling of 74 children with cerebral palsy attending Child development clinic between

June 2020 to September 2021 fulfilling the criteria.

Sample size will be estimated by the formula-

The minimum sample size formula based on two proportions is
_ (zq +23)%p(1-p)
n= 7
where pqy and p, are the proportions of the two groups.
_P1+P2

and d=pq—p,

Zq 1s linked with the level of significance and zg is linked with the power of the test.
For 5% level of the significance z,=1.96 and zg = 0.84 for 80% power of the test.

Ref:

By taking proportion of success of the treatment, p4 =42/69 (60.87%) and

P> =9/31(29.03%) the sample size obtained is 37.

There would be two groups with size of 37.

Ethical clearance:

The institutional ethical committee of Jawaharlal Nehru Medical College, Belagavi,

approved the study prior to its start (Annexure X)

Informed Consent: The study's nature was explained to the parents of children with

cerebral palsy who met the eligibility criteria. A written informed consent was also

collected prior to enrolment in a language that they were familiar with (Annexure I).

METHODOLOGY:

Once the child was registered in the CDC outpatient clinic, he/she was examined after
taking a thorough history and classified into the respective type of cerebral palsy. The child
was classified into respective type of CP-— Anatomical/Topographic/Dyskinetic/

Ataxic/Mixed classifications using HAT
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If the child fulfilled the eligibility criteria he/she was enrolled into the study and were
randomized in to 2 groups according to random number table. Children with any other
cause of dystonia or already on medication or who had undergone any surgical

interventions were excluded from study.

After taking the consent, relevant data was obtained from the parents and recorded in a

structured proforma along with the details of examination (Annexure II).

The demographic details, presenting complaints, antenatal, perinatal and postnatal history,
infancy history, relevant family history, details of thorough CNS examination and other

systemic examination, relevant investigation reports like MRI were obtained if required.

At the baseline meeting I.e. at 0 week the child was assessed with help of various tools

such as :-

-Gross motor function measurement was assessed in five areas: lying, rolling, sitting,
crawling, and kneeling, as well as standing, walking, running, and leaping, using the

GMFM (Annexure III).

- the Lifestyle assessment Questionnaire-CP (LAQ-CP) (vide infra) and the score was
calculated after ensuring that the parent/care-taker understood it in detail (Annexure IV).
HAT score (Annexure VI) and DSAP score sheet (Annexure VII) were also used.
Translators were used whenever necessary. The questionnaire was filled by the
investigators based on the answers given by the care-givers. The parents/care-takers were

subjected to a questionnaire .

-Barry Albright Dystonia Scale (BAD): This scale serves to quantify the severity of

dystonia-related posturing and involuntary movement (Annexure V).
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-Degrees of the Teacher Drooling Scale (Annexure VIII).

This was done with with the help of pediatric physiotherapists.

After the final diagnosis and assessment of the dystonia, he or she was subjected to
interventions according to the group they were included: .

The dosage for trihexyphenidyl is as follows:
Week 1: 0.2 mg/kg/d in three separate doses

Week 2: 0.5 mg/kg/d, divided into three doses
Week 3: 1.0 mg/kg/d, divided into three doses
Week 4: 2.0 mg/kg/d, divided into three doses
Week 5: 2.0 mg/kg/d, divided into three doses
Week 6: 2.0 mg/kg/d, divided into three doses
Weeks 7 to 12 2.0 mg/kg/d divided into three doses

Patients who developed any side effects at any particular dose were not subjected to

further escalation of dose and were continued with same dose.

Gabapentin dosage:

Week 1: 10 mg/kg/d in three divided doses

Week 2: 20 mg/kg/d, divided into three doses

Week 3: 30 mg/kg/d, divided into three doses

Week 4: 40 mg/kg/d, divided into three doses

Week 5: 40 mg/kg/d, divided into three doses

Week 6: 40 mg/kg/d, divided into three doses

Weeks 7-12: 40mg/kg/d, split into three doses
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All the 74 subjects were given standard physiotherapy and were also advised to continue

the same at home.

Follow up period: Patients were followed up at 3™month. A telephonic interview was done
at 1 month to know the compliance with medication and regarding any adverse events
related to medication. Clinical evaluation for clinical improvement in dystonia was done
at the end of 3 months using Gross motor function measures (GMFM66), Barry Albright
Dystonia Scale, Dystonia Severity Action Plan, Degrees of the Teacher Drooling Scale

and LAQCP was assessed with help of set of questionnaire to the caregiver.

Outcome variables:

1.GMFM-66:-The Gross Motor Function Measure (GMFM) is a technique for
evaluating gross motor function improvements in five areas: lying, rolling, sitting,
crawling, kneeling, standing, walking, running, and leaping. The GMFM-88, the real
version of the GMFM, has 88 components.The GMFM-66 is a 66-item subset of the
GMFM-88 that was found to best characterize the gross motor function of children with
cerebral palsy by Rasch analysis. Each item is graded on a point 4 ordinal scale ranging
from 0 to 3, with 0 indicating that the child does not initiate the task, 1 indicating that the
child initiates the task (complete 10% of activity), 2 indicating that the child partially
completes the task (10-99% of activity), 3 indicating that the child completes the task (100

percent), and NT indicating that the child was not tested.

After three trials, each dimension's score is expressed as a percentage of the maximum

score for that dimension. GMFM-66 is employed in our research.

2.BAD(Barry Albright dystonia scale):-This scale was developed to assess the degree of

posturing and involuntary movements caused by dystonia. The quantification of motions
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allows a physician to track changes in movement that may make caring for a patient easier
or more comfortable, but not changes in function. The BAD scale is a five-point ordinal
scale used to assess secondary dystonia in the eyes, mouth, neck, trunk, and four
extremities. The scores for each region vary from 0 (no dystonia) to 4 (dystonia) (severe
dystonia).The maximum scale is 32, which is the sum of all the measured regions. Overall,

the BAD scale is a reliable clinical instrument when utilised by experienced users.

SCORING CRITERIA SCORE(POINTS)

0-> Absent Score: each body part

1->Slight(<10% of time, does not interfere | Total BADS (32 points)

with function);

2->mild(<50% of time, does not interfere

with function)

3->moderate(interferes with function)

4->severe( prevents function of body part)

3.LAQ-CP (LIFESTYLE ASSESSMENT QUESTIONNAIRE):-It's used to assess the
impact of impairment on cerebral palsy (CP) children and their families. Clinical burden,
physical freedom, mobility, schooling, economic load, and social integration are the six
dimensions of basic questions. The clinical load, physical independence, and mobility of
a child are all linked to their neurological health. Based on the scores in each dimension,
dimensional scores were calculated, and a final standard score was determined. They are

graded on a scale of one to ten.
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The following is an analysis of the score:

-30 percent good-score

-Score between 30 and 50 percent if you're mildly influenced.

-Moderately afflicted-scores ranging from 51 to 70%

-Scores >70% for -severely affected-

4.DSAP:- Dystonia Severity Action Plan, which uses a simple grading system to
determine the medical severity of status dystonicus and life-threatening dystonia. Children
and teenagers with dystonia may experience an abrupt deterioration in their dyskinesia,
which is defined as a "generalized, severe, and potentially deadly aggravation of muscle

contractions."

Because early discovery can aid intervention and prevent development, the scoring
technique should be swift and accurate, as well as understandable to parents and other
health-care practitioners. As a result, this system provides simple objective clinical criteria
against which the severity of a child's dystonia can be assessed and appropriate action
taken, assisting in treatment planning and determining where care should be given, such

as on the ward, in high dependence, or in critical care.

5.The Drooling Scale of the Teacher: This is a simple grading system for drooling at the
bedside. It is graded on a scale of one to five, with the intensity of drooling increasing as
we proceed up the scale. Drooling is divided into five categories: no drooling, rarely

drooling, occasional drooling, frequent drooling, and persistent drooling.

6.Adverse effects of Trihexyphenidyl and Gabapentin.
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7.Cost analysis of these two drugs.

Data analvsis:

The data was coded and entered into Microsoft Excel workbooks, and SPSS version 20

was used to analyse it.

The mean and standard deviation of continuous variables were calculated. Before and after
interventions, the BAD, HAT, GMFM, and LAQ-CP scores were calculated and compared
using mean and standard deviations, as well as the Wilcoxon signed-rank test. A non
parametric test (Wilcoxon signed-rank test) was used because the study result values did
not have a normal distribution. The alpha level was set at 5%, which implies that any p
value less than 0.05 was considered significant. For categorical data, frequencies were

calculated and expressed as percentages.
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RESULTS

RESULTS FOR CLINICAL EFFICACY OF TRIHEXYPHENIDYL VS
GABAPENTIN IN TREATING DYSTONIA IN CHILDREN WITH CEREBRAL

PALSY

A total of 74 samples were collected, out of which 7 were lost for follow up, 5 in
trihexyphenidyl and 2 in gabapentin group reason being 2 children dropped due to
excessive vomiting and sedation, 4 due to pandemic situation, 1 child expired and hence,
were excluded from the study. So study was conducted with sample size of 74 who were
divided in to 2 groups of trihexyphenidyl and gabapentin according to random number
table and were followed up by telephone call at the end of 1 month to know the child’s
condition and compliance with the medication and again at 3 month at CDC for clinical

assessment.

35



Results

DEMOGRAPHIC DATA.

1. AGE DISTRIBUTION-
Children in the age group between 1-18 years were enrolled in the study. The age

group distribution in Trihexyphenidyl and Gabapentin group is depicted in table no 1.

Table 1. Distribution of study population as per age.

Trihexyphenidyl Gabapentin
Age in Years
Number % Number %
<5 29 78.4% 27 73.0%
5--10 4 10.8% 9 24.3%
>10 4 10.8% 1 2.7%
Total 37 100.0% 37 100.0%
P=0.15

In our study, the age distribution was from 1-18 years out of which, majority of the children

I.e 75.6% were in the age group of 1-5 years and only 6.7% patients were above 10 years.

Mean age as a whole was 3.87 years however, mean age was 4.06 years in Trihexyphenidyl

group and 3.65 years in Gabapentin group.
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2. GENDER DISTRIBUTION-

Out of 74 children who completed the study, 44 (59.45%) were male and 30 (40.54%)
were females.
The gender distribution of subjects in Trihexyphenidyl and Gabapentin group has been

shown 1n table no 2.

Table 2. Distribution of study population as per gender.

Trihexyphenidyl Gabapentin
Gender
Number % Number %
Male 21 56.8% 23 62.2%
Female 16 43.2% 14 37.8%
Total 37 100.0% 37 100.0%
P=0.81

In the present study, Male to Female ratio was 1.46:1. While in Trihexyphenidyl group it
was 1.3:1 and in Gabapentin group it was 1.6:1. This difference was not statistically

significant.
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3. DEVELOPMENTAL QUOTIENT(DQ)/INTELLECTUAL DISABILITY-

The DQ was assessed below 5 years of age based upon developmental history and

developmental assessment while for children >5 years 1Q was assessed.

Distribution of subjects based upon motor, language and social milestones in

Trihexyphenidyl and Gabapentin group is depicted below.

Table 3. Distribution of DQ/IQ among the study population.

Trihexyphenidyl Gabapentin
Complaints - DQ P-value
Number | % Number | %
Gross Motor Delay 37 100.0% | 37 100.0% | -
Social Delay 36 97.3% 33 89.2% 0.17
Language Delay 36 97.3% 34 91.9% 0.3

Along with gross motor delay more than 90% of subjects had associated social and

language delay. There was no significant difference in both the groups.
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4. NEUROLOGICAL CO-MORBIDITIES-

The children in the study were screened for neurological co-morbidities like Global
developmental delay, mental retardation, seizures, hearing, visual impairments and speech
delay.

The distribution of neurological co-morbidities in both the age groups is shown in below

table.

Table 4. Distribution of neurological co-morbidities among the study population.

Trihexyphenidyl | Gabapentin *Pp_
Neurological Complaints

Number | % Number | % value
Seizure 17 45.9% 17 45.9% 1
Global Developmental

36 97.2% | 34 91.9% | 0.62
Delay
Mental Retardation 6 16.2% 7 18.9% 1
Hearing Impairment 10 27.0% |4 10.8% | 0.14
Speech Delay 36 973% |34 91.9% | 0.62
Vision Problem 7 189% |6 16.7% | 0.8

*Chi-square test.

The most common neurological co-morbidity was Global developmental delay seen in
97.2% of patients in Trihexyphenidyl group and 91.9% of patients in gabapentin group.
Following this speech delay was seen in 97.3% in Trihexyphenidyl group and 91.9% in
gabapentin group.

The least common was vision problem which was seen in 18.9% of patients in
trihexyphenidyl group and 16.7% of patients in gabapentin group in the form of refractive
error and squint.

The neurological co-morbidities were comparable between the two groups.
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5. NON -NEUROLOGICAL CO-MORBIDITIES:

The children in our study were screened for non neurological co-morbidities like caries
tooth, constipation, GERD, contracture, callosities, scabies, asthma, FTT, obesity.

The trends of various non neurological co-morbidities in both the groups are shown in

below table.

Table 5. Distribution of non-neurological co-morbidities among the study

population.

Non-Neurological | Trihexyphenidyl | Gabapentin *P-
Complaints Number | % Number | % value
Caries Tooth 14 37.8% | 13 351% |1
Constipation 24 64.9% | 25 67.6% | 0.81
GERD 9 243% |7 18.9% | 0.78
Contracture 5 13.5% |5 13.5% |1
Callosities 11 29.7% |9 24.3% | 0.79
Scabies 3 8.1% 1 2.7% 0.62
Failure To Thrive 15 40.5% | 12 32.4% | 0.63

GERD- gastro-esophageal reflux disease

*Fisher Exact test.

In this study, all participants were screened for non neurological co-morbidities and most
common co morbidity was constipation which was seen in 64.9% of cases of cases in
trihexyphenidyl group and 67.6% of cases from gabapentin group. The least common non
neurological co-morbidity was scabies which was seen only in 8.1% of study population
in trihexyphenidyl group and 2.7% in gabapentin group.

The distribution of co-morbidities among the two groups were comparable.
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6. FAMILY HISTORY.

Family history in view of Degree of consanguanity among the two groups were sought for

and results obtained are shown in table below.

Table 6.Distribution of study population according to consanguanity.

Trihexyphenidyl Gabapentin *P-
Family History

Number | % Number | % value
Consanguanity 14 37.8% 14 37.8% 1

*Fisher Exact test

In the present study, it was found that 37.8% cases enrolled in trihexyphenidyl group were

born out of consanguineous marriage and 37.8% cases from gabapentin group were born

out of consanguineous marriage. Results from both the groups were similar and

comparable.
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7. BIRTH HISTORY-

Birth records of all the children were carefully looked in for ANC visits, gestational period,

place of delivery, type of delivery, presence of PROM, multiple delivery, cry at birth, birth

weight , NICU admission, NNH(neonatal hyperbilirubinemia) and hypoglycemia.

Table 7.Distribution of study population as per birth events.

. Trihexyphenidyl Gabapentin
Variable Category *P-value
Number % Number %
1 26 70.3% 28 75.7%
Birth order 2 9 24.3% 8 21.6% 0.79
3 2 5.4% 1 2.7%
o Present 33 89.2% 37 100.0%
ANC visits 0.12
Absent 4 10.8% 0 0%
_ Term 33 89.2% 27 73.0%
Gestation 0.14
Preterm 4 10.8% 10 27.0%
. Hospital 34 91.9% 37 100.0%
Place of delivery 0.24
Home 3 8.1% 0 0%
Mode of NVD 30 81.1% 28 75.7% 0.78
delivery LSCS 7 18.9% 24.3% '
PROM Present 2 5.4% 4 10.8% 0.67
Absent 35 94.6% 33 89.2% '
Multiple Absent 35 94.6% 34 91.9% |
delivery Present 2 5.4% 3 8.1%
c birth Present 17 45.9% 16 43.2% |
at birt
Y Absent 20 54.1% 21 56.8%
_ _ AGA 22 59.5% 19 51.4%
Birth weight 0.64
LBW 15 40.5% 18 48.6%
NNH Present 8 21.6% 7 18.9% .
Absent 29 78.4% 30 81.1%
) Present 0 0% 1 2.7%
Hypoglycemia 1
Absent 37 100.0% 36 97.3%

*Fisher Exact test

ANC- antenatal care
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PROM- premature rupture of membrane
NNH- neonatal hyperbilirubinemia
LSCS- lower segment cesarian section
AGA- appropriate for gestational age
NVD- normal vaginal delivery

LBW- low birth weight

In our study, we found that out of total 74 patients enrolled 89.2% of mother’s of babies
in trihexyphenidyl group had regular ANC visits whereas, 100% from gabapentin group
had regular ANC visits.

Regarding preterm deliveries 10.8% of cases from trihexyphenidyl group were born as
preterm and 27% from gabapentin group were born before 37 weeks of gestation.

With respect to deliveries conducted at home only 8.1% from trihexyphenidyl group were
delivered at home and 100% of deliveries from gabapentin group were conducted at
hospital.

Delayed cry(referred to as babies who required assistance in the form of bag and mask
ventilation immediately after birth) was present in 54.1% of cases from trihexyphenidyl
group and 56.8% from gabapentin group. This was comparable between two groups.
NNH(neonatal hyperbilirubinemia) which is one of the important cause of Dystonic CP
was seen in 21.6% of cases enrolled in trihexyphenidyl group and 18.9 % of cases in

gabapentin group.
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8. NICU STAY-

Table 8. Distribution of study population as per NICU admission after birth.

NICU Stay Trihexyphenidyl Gabapentin
Number | % Number | %
Present 29 78.4% 31 83.8%
Absent 8 21.6% 6 16.2%
Total 37 100.0% | 37 100.0%
*P=0.77

NICU- neonatal intensive care unit

*Chi-square test

In our study, NICU admission as a whole was seen in 60 (81.08%) of subjects I.e 29
(78.4%)subjects from trihexyphenidyl group and 31 (83.8%) of subjects from gabapentin
group had NICU admission post delivery.

TYPES OF CEREBRAL PALSY-

9. TOPOGRAPHICAL CLASSIFICATION-

Based on the limbs affected CP was classified into quadriplegic(involving all 4 limbs),
diplegic ( predominantly involving lower limbs), hemiplegic (predominantly involving
one side of body) and monoplegic (predominantly involving one single limb).
Distribution of subjects based on topographical classification in both the groups is shown

below in table no 9.
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Table 9. Distribution of study population according to the Topographical diagnosis.

Topographical Trihexyphenidyl Gabapentin
Classification Number % Number %
Quadriplegic 26 70.3% 24 64.9%
Diplegic 10 27.0% 7 18.9%
Hemiplegic 1 2.7% 4 10.8%
Monoplegic 0 2 5.4%
Total 37 100.0% 37 100.0%
*P=0.22

*Chi-square test.

This study showed, Quadriplegic CP as most common type of topographical CP with total
of 50 (67.56%) cases from both the groups and followed by diplegic CP with 17 (22.9%)

patients out of total 74 patients enrolled.

The distribution of different types of topographical types of CP among the two groups as

shown in above table is comparable with p value of 0.22 which is statistically not

significant.
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Figure 1.Topographical Diagnosis.
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10. PHYSIOLOGICAL CLASSIFICATION-

HAT(Hypertonia Assessment Tool) was used to assess the tone of the subjects and based
upon the HAT score subjects were divided into spastic CP, mixed CP and dyskinetic CP.
Only dystonic and mixed CP children were included in study.

Distribution of subjects based on the tone in both the groups is shown in table below-

Table 10.Distribution of children as per physiological type of CP.

Physiological Trihexyphenidyl Gabapentin

Classification Number % Number %

Dystonic 7 18.9% 13 35.1%

Mixed 30 81.1% 24 64.9%

Total 37 100.0% 37 100.0%
*P=0.19

*Chi-square test.
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Figure 2. Distribution of study population as per physiological type of CP.
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Out of total 74 cases in our study, the most common type of physiological type of CP was
mixed CP which was seen in 54 (72.9%) patients and dystonic CP in 20 (27.02%) patients.
Distribution of different types of CP in both the groups was comparable with p value of

0.19 which was not statistically significant.
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11.DSAP(DYSTONIA SEVERITY ASSESSMENT PLAN)-

It uses a simple grading system to determine the medical severity of status dystonicus and
life-threatening dystonia. This system provides simple objective clinical criteria against
which the severity of a child's dystonia can be assessed and appropriate action taken,
assisting in treatment planning and determining where care should be given, such as in the

ward, in high dependence, or in critical care.

In our study, we found that pre-intervention out of total 74 subjects enrolled 56 (75.6%)
were in category 1 and remaining 18 (24.32%) were in category 2 of dystonia severity plan
with p value of 0.41 which was statistically insignificant. Hence, both the groups are

comparable.

Figure 3. Distribution of subjects in DSAP category pre-intervention.
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Table 11 .

Table showing DSAP scores post intervention in both the study groups.

Trihexyphenidyl Gabapentin
DSAP Post
Number % Number %
Category 1 24 75.0% 30 85.7%
Category 2 8 25.0% 5 14.3%
Total 32 100.0% 35 100.0%
*P=0.36

DSAP- dystonia severity assessment plan

*Fisher Exact test

Post intervention it was found that 54 (80.5%) of subjects belonged to category 1 and 13
(19.4%) belonged to category 2. Here 7 patients were either lost to followup or expired.

Figure 4. Distribution of patients in DSAP category post intervention.
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=
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Group B- Gabapentin

So here we

can see that the overall percentage of cases from both the groups, post

intervention increased in category 1 with increase of 4.7% in trihexyphenidyl group and
4.6% of increase in gabapentin group. Hence, both are comparable.
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Table showing DSAP score in both the study groups (post intervention). Post DSAP

scores were compared using Mann Whitney test due to non normal distribution of data
with p value of 0.95 which is statistically not significant. But both the groups are
comparable.

Table 12. showing DSAP scores in both study groups post-intervention.

Trihexyphenidyl Gabapentin *P-value
Variable
Min. | Max. | Mean | SD | Median | IQR | Min. | Max. | Mean | SD | Median | IQR
Age 1.00 | 15.00 | 4.06 |3.51 | 2.70 |[2.95] 1.00 | 12.00 | 3.69 | 2.69 | 2.50 | 3.05 0.95

*Mann-whitney test

Figure 5.Box and Whisker plot showing DSAP scores in both study groups post-
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12.GMFM(GROSS MOTOR FUNCTION MEASURES)

It is an assessment tool designed to measure the 5 domains of motor function- *’lying, and

rolling, sitting, crawling and kneeling, standing, walking, running and jumping.”’

Table 13. Showing GMFM scores in both the study groups (pre and post
intervention

Variabl

Trihexyphenidyl Gabapentin

e
Min. | Max. | Mean | SD | Median | IQR | Min. | Max. | Mean | SD | Median | IQR

GMFM
Pre

0.39 | 95.83 | 34.22 | 26.54 | 30.78 | 44.96 | 1.18 | 95.44 | 34.95 | 26.18 | 28.09 | 38.30

GMFM
Post

5.14 19274 | 4149 | 27.69 | 38.34 | 48.22 | 4.52 | 97.78 | 42.85 | 27.90 | 35.57 | 38.95

#P-
value
(Pre vs
Post)

<0.001 <0.001

GMFM- gross motor function measure

*Mann-Whitney U test (A vs B).
#Wilcoxon test (Pre vs Post)

Pre and post intervention GMFM scores were compared using Wilcoxon test. Where as
GMFM scores between Trihexyphenidyl and Gabapentin groups were compared using
Mann-Whitney U test with p value <0.05 which was taken as statistically significant. It
shows significant improvement in GMFM score in both the groups over 3 months
suggesting that there is significant improvement of dystonia in both the groups.

However, when the post interventional scores of the two groups were compared with each
other there was no significant difference between the two groups suggesting that both the
drugs are equally effective. The post interventional p value between the two groups was

0.73.
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Figure 6. Box and Whisker plot showing GMFM scores in both the study groups
(pre and post intervention)
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13.LAQCP (LIFE STYLE ASSESSMENT QUESTIONNAIRE-CP)

It is assessed by interviewing the patients. It tells at given point the impact of disabilities
on the lives of children with cerebral palsy and their family, as perceived by the child’s
parents or carer.

Questions are asked to assess the child in components like physical independence, mobility,
clinical burden, schooling, economic burden and social integration.

Distribution of LAQCP scores pre and post interventions in both groups are depicted
below.

Table 14. Table showing LAQ-CP scores in both the study groups (pre and post
interventions).

Varia Trihexyphenidyl Gabapentin p.
ble Min | Ma | Me D Medi IQR Min | Ma | Me SD Medi IQR value
X. an an . X. an an

LAQ 21.1 | 67.8 | 429 | 16.0 25.0 | 17.1 | 742 | 544 | 19.6 27.1

CpP 5 3 4 5 43.04 ) 3 7 4 6 63.12 0 0.16
Pre

LAQ 213 | 67.8 | 43.6 | 16.8 258 | 164 | 749 | 51.2 | 22.8 422

CpP 0 3 1 9 47.26 7 1 3 ) 3 62.18 3 0.34
Post

#P-

value 0.008 0.31

LAQCP- life style assessment questionnaire cerebral palsy
*Wilcoxon test (A vs B).
#Mann-Whitney U test(Pre vs Post)

Pre and post LAQ-CP scores were compared using Mann-Whitney U test due to non
normal distribution of data. Where as the LAQ-CP scores in trihexyphenidyl and
gabapentin groups were compared using Wilcoxon test.

The p value of LAQ-CP score in trihexyphenidyl group between pre and post intervention
over a period of 3 months was 0.008 which was statistically significant however, the p
value for pre vs post intervention in gabapentin group was not statistically significant.
The LAQ-CP scores post intervention between the two groups were comparable with each
other with p value of 0.73 and its statistically not significant. Hence, both the drugs are
equally effective and comparable.

53



Results

Figure 7. Box and Whisker plot showing LAQ-CP scores in both the study groups
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14.DROOLING
A simple grading system for drooling was used., which graded on a scale of one to five,
with the intensity of drooling increasing as we proceed up the scale. Drooling is divided
into five categories: no drooling, rarely drooling, occasional drooling, frequent drooling,
and persistent drooling.

This study showed the drooling score in trihexyphenidyl group to be 2.14+-1.34 pre
intervention and post intervention it was 1.72+-0.99 with p value of 0.046 which was
statistically significant. However, in gabapentin the pre intervention score was 2.08+-1.34
and post intervention score was 1.71+-2.08 with p value of 0.17 which was statistically
insignificant and hence it shows that trihexyphenidyl has better action in controlling
drooling which is attributed to its anticholinergic action. But when the post interventional
scores of the two groups were compared it showed the p value of 0.85 which is statistically

insignificant.

Table 15. showing gradings of drooling between two groups.

Variabl Trihexyphenidyl Gabapentin *p.
@ Mi | Ma | Mea Media | IQ | Mi | Ma | Mea Media | 1Q | value
SD SD

n. X. n n R n. X. n n R
Drooli 1.0 1.3 20| 1.0 1.3 2.0
ng Pre 0 5.00 | 2.14 4 2.00 0 0 5.00 | 2.08 4 1.00 0 0.83
Drooli 1.0 0.9 1.0 | 1.0 1.0 1.0
ng Post 0 5.00 | 1.72 9 1.00 0 0 5.00 | 1.71 5 1.00 0 0.85
#P- 0.046 0.17
value

*Mann-whitney test (trihexyphenidyl vs gabapentin)
#Wilcoxon test ( pre vs post)
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15.BAD (BARRY ALBRIGHT DYSTONIA SCALE)

The BAD scale is a five-point ordinal scale used to assess secondary dystonia in the eyes,
mouth, neck, trunk, and four extremities. The scores for each region vary from 0 (no
dystonia) to 4 (dystonia) (severe dystonia).The maximum scale is 32, which is the sum of
all the measured regions.

Present study showed BAD score in trihexyphenidyl group was 11.11+-6.85(pre
intervention) and 8.44+-6.65 (post intervention) with improvement in BAD score of 2.66
and pre vs post p value of <0.001 which was statistically significant. In gabapentin group
BAD score pre intervention was 9.49+-6.74 and post intervention was 6.69+-6.13 with
overall improvement in score of 2.8 and pre vs post p value of <0.001.

However, the p value between the trihexyphenidyl and gabapentin group post intervention
was 0.26 which was statistically insignificant and hence both the drugs are equally
effective in improving dystonia.

Table 16. showing distribution of BAD score between the two study population, pre
and post intervention.

Variab Trihexyphenidyl Gabapentin *p.

le Mi | Max | Mea SD Medi IQR Mi | Max | Mea D Medi IQR value
n. . n an n. . n an

BAD 20 | 250 | 11.1 ] 6.8 0.0 | 25.0 6.7 11.5

Pre 0 0 1 P 9.00 | 9.50 0 0 9.49 4 9.00 0 0.29

BAD 0.0 | 23.0 6.6 10.0 | 0.0 | 20.0 6.1 11.0

Post 0 0 8.44 5 6.50 0 0 0 6.69 3 5.00 0 0.26

#P- <0.001 <0.001

value

BAD- Barry Albright Dystonia Scale

*Mann-whitney test (trihexyphenidyl vs gabapentin)
#Wilcoxon test ( pre vs post)
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Figure 8. Box and Whisker plot showing distribution of BAD score between the two
study population, pre and post intervention.
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16.ADVERSE EFFECT

Table 17. Showing adverse effects of trihexyphenidyl and gabapentin.

Trihexyphenidyl Gabapentin
P-value

Count % Count %
Drowsiness 3 8.1% 1 2.7% 0.62
Fever 2 5.4% 1 2.7% 1
Vomiting 1 2.7% 1 2.7% 1
Drooling 2 5.4% 2 5.4% 1
Constipation 1 2.7% 0 0% -
Dystonia 0 0% 1 2.7% -
Irritability 0 0% 5 13.5% -

Fisher exact test

Almost 9 (24.32%) patients experienced adverse effects in trihexyphenidyl group in

various different forms in comparison to gabapentin where 12 (32.43%) of them had

various adverse effects. Irritability was the most common adverse effect seen in 5 (13.5%)

of total patients and was exclusively seen in gabapentin group (5 or 13.5%). Following

this drooling and drowsiness stands together accounting for 5.4% each of over all sample

size. Drooling accounted for 2 (5.4%) in trihexyphenidyl and 2 (5.4%) in gabapentin group.

Drowsiness was more common in trihexyphenidyl reported in 3 (8.1%) patients. Fever was

seen in 2 (54%) patients in trihexyphenidyl group and 1 (2.7%) of patients in gabapentin.

1 patient in gabapentin group even showed aggravation of dystonia.

Overall we can see trihexyphenidyl is marginally better tolerated when compared with

gabapentin, however this margin is very narrow.
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Figure 9.Figure showing adverse effects.
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17.AVERAGE COST OF THE DRUGS FOR 1 MONTH IN A 10 KG CHILD:

When looked into the cost analysis for 1 month medication in a child with 10kg weight,
we found that trihexyphenidyl costed around Rs 372 (tablet) and gabapentin costed around
Rs 900. Trihexyphenidyl was found to be of almost half of the cost of gabapentin.
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DISCUSSION

Cerebral palsy is a neuro-developmental condition that affects muscle tone, movement and
motor skills. This is not a single disease but rather a heterogeneous clinical syndrome
resulting from injury to the developing brain. Although the disorder itself is non-
progressive, the clinical expression changes over time as the brain matures. The current

13

definition of CP, as adopted by the International consensus in 2005 is “ a group of
permanent disorders of the development of movement and posture, causing activity
limitation, that are attributed to non-progressive disturbances that occured in the

developing fetal or infant brain”.

Dystonia can have devastating effects on function, including impairment of
communication and swallowing, and it can create difficulties in completing self care tasks
and being comfortably seated in a wheelchair. Children also get into cycles of dystonia
causing musculoskeletal pain, which in turn exacerbates their dystonia crisis, which can

106

require muscle paralysis/sedation ™ .These difficulties can negatively affect the quality of

life of the individual and their caregivers!®+1%5,

Oral medications are often used to address dystonia in children with CP as a first-line
medical treatment®. Many drugs like baclofen, Trihexyphenidyl, carbidopa-Levodopa,
benzodiazepines have been used to treat dystonia in children. Trihexyphenidyl is an
anticholinergic agent which acts as competitive inhibitor of acetylcholine action by
blocking acetylchoiline muscarinic receptors. Poor tolerance and side effects are common
such as agitation, constipation, dry mouth and poor sleep, confusion, dizziness, urinary
retention and constipation. So we need other effective and potent drugs which are used
more commonly®. Gabapentin has been recently found to be of use in the management of
dyskinetic cerebral palsy. It can provide significant relief of childhood dystonic by
relieving pain due to dystonia, disturbed or poor sleep, distress and lack of contentedness.
Hence, we decided to conduct a study to determine the clinical efficacy and safety profile
of gabapentin in treatment of dyskinetic cerebral palsy and compare it with one of the most
commonly used drug i.e. trihexyphenidyl in an open label randomized control trial at our

centre.
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This study was conducted in KLES Dr Prabhakar Kore Hospital and Medical Research
Centre, Belgavi from June 2020 to November 2021. 74 treatment naive children with
dyskinetic and mixed cerebral palsy between the age group 1-18 years attending the child

development clinic were enrolled for the study after meeting inclusion criteria.

They were randomized to two groups according to random number table and were
subjected to physical examination like Hypertonia Assessment Tool (HAT) to assess the
type of hypertonia, followed by Gross motor function measure (GMFM) and Barry
Albright Dystonia Scale(BADS) to assess the degree of dystonia, followed by Dystonia
Severity assessment Plan (DSAP) to assess the severity of dystonia and followed by
Degree of the Teacher Drooling Scale to assess the degree of drooling and at last parents
were subjected for set questionnaire for knowing the quality of life (LAQ-CP). According
to the group randomized, the study subjects were started on either Trihexyphenidyl or
Gabapentin. They were followed up at the end of 3 months and the same assessment scores

were used to study the clinical improvement in the child.

In our study, we included children aged 1-18 years. Children below 1 years were excluded
as the diagnosis of cerebral palsy is difficult to ascertain below one year of age. In our
study majority of the children L.e. n=56 (75.67%) were in the age group of 1-5 years and
only 5 patients were above 10 years. This is similar to the study by Najar et al., which
reported maximum cases between age group between 2-5 years with 78.94% and also to

the study by Vyas A.G. et al., who showed 87.5% were below 4 years of age group'®’-3.

Mean age was 4.06 years in Trihexyphenidyl group and 3.65 years in Gabapentin group.
Our study included more children <5 years as most of the older children were already on
treatment hence were excluded. In our study n=44 (59.45%) were male and n=30 (40.50%)
were female ,with male to female ratio of 1.46:1. In trihexyphenidyl group it was 1.3:1
and in Gabapentin it was 1.6:1. These findings are similar with the Dobhal et al., study
from Delhi where 64% were male and 36% females®. Ebru Yilmazet al., study conducted
in Turkey showed 58.8% were males and 41.2% were females, with a male to female ratio
of 1.4:1'%_ Possible reason for such a ratio could be gender bias that is commonly seen in
our part of world where males are provided with better care than the girls.

The children in our study were also screened for other neurological co-morbidities apart

from developmental delay/intellectual disability and it was found that the most common
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neurological morbidity was speech delay seen in n=36 (97.3%) in Trihexyphenidyl group
and n=34 (91.9%) in Gabapentin group. Following this seizure was the second most
common seen in n=17 (45.9%) in trihexyphenidyl group and n=17 (45.9%) in gabapentin
group. Hearing impairment was seen in n=10 (27%) in trihexyphenidyl group compared
to n=4 (10.8%) in gabapentin group. Visual impairment in the form of refractory error and
squint was seen in n=7 (18.9%) in trithexyphenidyl group and n=6 (16.7%) in gabapentin

group. The groups were similar in terms of comorbidities.

An Indian study done by Gowda et al., showed 46% seizures, 11% cases of hearing defect
and 26% of visual defect in cerebral palsy children!®. A study by Subramanium N.D. et
al., showed behavioral abnormality as most common co-morbidity with 45% followed by

seizures in 31% 10,

Among non-neurological co-morbidities, our study showed, constipation to be most
common seen in n=49 (66.21%) followed by caries tooth and failure to thrive (FTT) seen
in n= 27 (36.48%) each followed by callosities seen in n=20 (27%) children. GERD was
seen in 16 (21.62%) of children. This is important as drugs used to treat dystonia like THP
can themselves cause constipation. A study by Hollung J. et al., had 23% with dental caries

and 39.1% with GI disturbance like constipation and vomiting!!!.

Since most of our study population were from low socioeconomic strata residing in rural
areas with absence of physiotherapy centers and poor referral system, they had high
prevalence of deformities. These children also lacked in appropriate dental and oral

hygiene care so showed high prevalence of dental caries.

Total of 28 (37.83%) children were born out of consanguineous marriage which is in
accordance with study done by Subramaniam N.D. et al., from southern India reporting

incidence of consanguinity around 23.33% 10,

In our study 71 (95.94%) children were born at hospital indicating availability of good
health care facilities and health care seeking behaviour amongst people. Similar results
were shown by the study done by Vyas A.G. et al., in Gujarat showing 93.7% deliveries
taking place in hospitals®. However it differed from the results obtained by the study which
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was done by Subramaniam N.D., in the year 2019 showing 40% of deliveries were

conducted at home!''?,

In our study 70 (94.59%) of mother had regular ANC visits which again reflects
availability of good health care facilities and awareness amongst mothers. In this study, 14
(18.9%) children were born prematurily and only 16 (21.62%) children were delivered via
LSCS. Out of 74 children 41 (55.40%) children had significant history of perinatal
asphyxia/delayed cry at birth. Study done by Vyas A.G. et al reports prevalence of delayed
cry at birth 68.75% and Dobhal et al reported it at 40%>*. So the results obtained from
our study are similar to these studies. PROM (premature rupture of membrane) is defined
as rupture of membranes before the onset of labor. This study showed 6 (8.1%) i.e. 2 in
trihexyphenidyl group and 4 in gabapentin with PROM. Mynarek M. et al a national
registry based cohort study showed 11.6% of PROM!!?. Neonatal hyperbilirubinemia was
reported in 15 (20.27%) children and received phototherapy for the same. This is almost
similar to results obtained by the study which was done by Foley J., where 57 (26.02%)
out of 219 cases of the dyskinetic and dystonic forms of cerebral palsy which were seen in
the course of three decades at a single clinic had kernicterus. NICU admission was seen in
60 (81.08%) children, with n=29 (78.4%) in trihexyphenidyl group and n=31 (83.8%)

children in gabapentin group''*

. A study conducted by Jain V., on perinatal risk factors
showed , out of total 217, 70.7% children had a history of admission to NICU at the time

of birth!'3.

Our study showed that, in the terms of topographical classification of cerebral palsy,
quadriplegic cerebral palsy is the most common type of cerebral palsy with total of 50
(67.56%) patients (26 in trihexyphenidyl group and 24 in gabapentin group), followed by
diplegic type accounting for 17 (22.9%) of total patients and this was followed by
hemiplegic cerebral palsy 5 (6.75%). Least common was monoplegic cerebral palsy
constituting just 2 (2.7%) of total patients.

Our results were in accordance to results obtained by the study done by Subramaniam N.D.
et al, which had 72% quadriplegic cerebral palsy, 25% diplegic cerebral palsy, and 3% of
hemiplegic cerebral palsy!''’. Minocha P, et al study of India showed 56.6% cases of
quadriplegic cerebral palsy as most common followed by diplegic cerebral palsy which is
16.11% and hemiplegic cerebral palsy of 10%!!3. Thus our study correlates with the fact

that majority of the cases of cerebral palsies with significant perinatal asphyxia later
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presents in the form of quadriplegic CP, as in our study quadriplegic CP (67.56%) was
most common type and we also had 41 (55.40%) of patients with history of birth asphyxia.

In our study majority of the cases 54 (72.97%) were mixed type of physiological CP
followed by 20 (27.02%) of pure dystonic CP. However two of the Indian studies
conducted by Subramaniam N.D. et al and Minocha P. et al., shows spastic CP to be most
common physiological CP I.e 81% and 84.4% respectively!!%!13,

Since inclusion criteria of our study were only dyskinetic and mixed CP cases I.e why our

study results are differing with the above two mentioned Indian studies.

EFFECT OF DRUG INTERVENTION

BAD ( Barry- Albright Dystonia Score)

The BAD scale is a five-point ordinal scale used to assess secondary dystonia in the eyes,
mouth, neck, trunk, and four extremities. The scores for each region vary from 0 (no
dystonia) to 4 (dystonia) (severe dystonia).The maximum scale is 32, which is the sum of

all the measured regions.

Present study showed BAD score in trihexyphenidyl group was 11.11+-6.85(pre
intervention) and 8.44+-6.65 (post intervention) with improvement in BAD score of 2.66
and pre vs post p value of <0.001 which was statistically significant. In gabapentin group
BAD score pre intervention was 9.49+-6.74 and post intervention was 6.69+-6.13 with
overall improvement in score of 2.8 and pre vs post p value of <0.001.

However, the p value between the trihexyphenidyl and gabapentin group post intervention

was 0.26 which was statistically insignificant and were comparable.

A study by Rice J. et al., where oral trihexyphenidyl was used as intervention reported the
baseline Barry Albright Dystonia score to be 18.4 and at the end of trihexyphenidyl phase,
the mean score was 18.3%. There was no significant treatment effects as measured by
change in outcome scores. However, a key limitation of this study’s methodology was the
absence of a repeat baseline measurement at the end of the first washout period which may

have significantly limit the validity of measurement obtained in the second phase of the
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study. Similarly a study by Harvey A. et al., where oral gabapentin was used as
intervention found no change in severity of dystonia(BADS), conducted over 12 weeks of

time103.

GMFM(Gross Motor Function Measure)

It is a technique for evaluating gross motor function improvements in five areas: lying,
rolling, sitting, crawling, kneeling, standing, walking, running, and leaping. Each item is
graded on a point 4 ordinal scale ranging from 0 to 3, with 0 indicating that the child does
not initiate the task, 1 indicating that the child initiates the task (complete 10% of activity),
2 indicating that the child partially completes the task (10-99% of activity), 3 indicating
that the child completes the task (100 percent), and NT indicating that the child was not
tested. Scores for each dimension are expressed as percentage of maximum score for that
dimension and the total score is obtained by averaging the percentage score across the five
dimensions.

Present study showed GMFM total scores in Trihexyphenidyl, pre intervention values to
be 34.22+-26.54 and post intervention 41.49+-27.69 with p value of 0.001. In Gabapentin
group it is 34.95+-26.18(pre intervention) and 42.85+-27.90 (post intervention) with p
value of 0.001. The pre intervention scores were almost same in  both group with p value
of 0.84 suggesting that pre intervention severity of disability was comparable in both group.
Post intervention there was improvement in GMFM score in both group with 7.27 point in
trihexyphenidyl group and 7.9 point in gabapentin group., however this difference is not
statistically significant as the post intervention the p value between the two groups was
0.73 and hence both the drugs were comparable.

So both trihexyphenidyl and gabapentin are effective in reducing dystonia which improves
mobility and gives better GMFM scores. Concurrently physiotherapy was advised which

would have resulted in improvement of scores.
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DSAP(Dystonia Severity Assessment Plan)

It uses a simple grading system to determine the medical severity of status dystonicus and
life-threatening dystonia.

This system provides simple objective clinical criteria against which the severity of a
child's dystonia can be assessed and appropriate action taken, assisting in treatment
planning and determining where care should be given, such as on the ward, in high
dependence, or in critical care.

This study showed DSAP score in trihexyphenidyl group, post intervention to be 4.06+-
3.51 and in gabapentin group to be 3.69+-2.50 post intervention with p value of 0.95 and
was statistically insignificant.

So both the drugs are equally effective in managing the dystonia severity and hence are
comparable.

According to a study conducted by Liow NY-K et al., where gabapentin was used as
intervention ,the DSAP grade fell significantly from grade 3 before to grade 1 after the
maximal optimal dose of gabapentin in mg/kg/dose three times a day was reached.
However in this study out of 69 participants only 25 had dystonia due to CP rest all had

dystonia of varying aetiologies’.

LAQ-CP (Life Style Assessment Questionnaire For Cerebral Palsy)

The Questionnaire has been categorized into six domains and takes into account very
minute details of the child’s condition-clinical burden, economic burden, physical
independency, mobility, schooling and social integration. The score measures at any given
point, the impact of disabilities on the lives of children with CP, as perceived by the
parents/care-givers.

In our study we found that most of the study population i.e. 47.82% had moderate disability
LAQ-CP scores, followed by Good scores in 26.08% and Mild in 13.04% and no severe
cases. The scores obtained in our study were similar to the ones noted by Dobhal et al.,
where majority of the children were in moderate (37%) groups®”.

The present study showed LAQ-CP values in Trihexyphenidyl group was 42.94+-16.05
(pre intervention) and 43.61+-16.89(post intervention) with p value of 0.16 and in
gabapentin group it is 54.44+-19.66 (pre intervention) and 51.22+-21.83 (post intervention)

with p value of 0.34. Present study did not show much improvement in the LAQ-CP values.
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The study duration of just 3 months could be one reason that no notable changes in LAQ-

CP scores were noted. A longer duration of study may reflect changes in the quality of life.

The Drooling Scale of the Teacher

This is a simple grading system for drooling at the bedside. It is graded on a scale of one
to five, with the intensity of drooling increasing as we proceed up the scale. Drooling is
divided into five categories: no drooling, rarely drooling, occasional drooling, frequent
drooling, and persistent drooling.

This study showed the drooling score in trihexyphenidyl group to be 2.14+-1.34 pre
intervention and post intervention it was 1.72+-0.99 with p value of 0.046 which was
statistically significant. However, in gabapentin the pre intervention score was 2.08+-1.34
and post intervention score was 1.71+-2.08 with p value of 0.17 which was statistically
insignificant and hence it shows that trihexyphenidyl has better action in controlling
drooling. But when the post interventional scores of the two groups were compared it
showed the p value of 0.85 which is statistically insignificant and hence both are
comparable.

A study done by Carranza-del Rio J et al., showed that out of 101 patients enrolled for
treatment for dystonia or sialorrhea, 61 (60.4%) reported improvement in sialorrhea with
trihexyphenidyl'!>.

Hence, trihexyphenidyl being an anticholinergic drug it reduces secretion of saliva and
hence decreases drooling and so can be a good drug when excessive drooling is present as

co-morbidity.

ADVERSE EFFECTS

Our study showed that n=21 (28.3%) of the children experienced adverse effects in various
forms. 9 (24.32%) of the cases from trihexyphenidyl group had adverse effects when
compared with 12 (32.43%) of cases of gabapentin group. Irritability was the most
common adverse effect seen in 5 (13.5%) of total patients and was exclusively seen in
gabapentin group (n=5,13.5%). Following this drooling and drowsiness stood together
accounting for 5.4% each from over all sample size. Drooling accounted for 2 (5.4%) in
trihexyphenidyl and 2 (5.4%) in gabapentin group. Drowsiness was more common in
trihexyphenidyl reported in 3 (8.1%) patients. Fever was seen in 2 (54%) patients in
trihexyphenidyl group and 1 (2.7%) of patients in gabapentin. 1 patient in gabapentin
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group even showed aggravation of dystonia. This was in accordance to a study done by
Pina M.A.M6

Overall we can see trihexyphenidyl is marginally better tolerated when compared with
gabapentin. The side effects of drugs can also be utilized to treat the common problems of
CP. For example cases of CP with excessive drooling trihexyphenidyl can be used and in

those with associated seizures gabapentin can be used as it has anti seizure property.

COST ANALYSIS:

When looked into cost analysis, we found that trihexyphenidyl costed around Rs 372
(tablet) for total 1 month in a child with 10kg, whereas it was Rs 900 for gabapentin.

So in our country where most of the patients belong to lower socioeconomic class , the
cost of the therapy plays an important role in deciding the treatment.

Trihexyphenidyl appears to be almost half of the cost of gabapentin, that would be the

major advantage of trihexyphenidyl.
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Strengths

STRENGTHS.

The present study was a prospective Randomized Controlled Trial on Dyskinetic
Cerebral Palsy.
The current study used objective method for Physiological classification of

cerebral palsy and assessment.

Physiotherapist were blinded to the intervention and did the assessment.
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Limitations of Study

LIMITATIONS OF STUDY

Our study was an open labelled Randomized Controlled Trial.

Present study had non normal distribution of data. So a larger sample with normal
distribution would have allowed us to use robust parametric test for the statistical
analysis.

We included mixed cerebral palsy cases where drugs like Baclofen which can affect
dystonia were used.

Physiotherapy which was done at home was not supervised/quantified.
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Recommendations

RECOMMENDATIONS FOR FUTURE STUDIES

Conducting a multi-centre study.
Larger sample size.
Compare pure dyskinetic CP and Mixed CP cases.

Need to conduct closed label and Randomized Controlled Trial.

71



Conclusions

CONCLUSIONS

In children with Dyskinetic CP (either predominantly dyskinetic or in mixed
dystonic CP) drug intervention in the form of Trihexyphenidyl or Gabapentin
shows clinical improvement in dystonia.

The efficacy of Trihexyphenidyl in treating dystonia was comparable with the
efficacy of gabapentin.

Trihexyphenidyl costs 50% less and is also better tolerated than that of gabapentin.
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Summary

SUMMARY

This study was conducted in KLES Dr Prabhakar Kore Hospital and Medical Research
Centre, Belagavi from June 2020 to November 2021. 74 children with cerebral palsy
between the age group 1-18 years attending the child developmental clinic were enrolled
for the study after meeting inclusion criteria. They were randomized to two groups
according to random number table and were subjected to Hypertonia Assessment Tool
(HAT) for physiological classification of CP and then were subjected to Gross Motor
Function Measure (GMFM), Barry Albright Dystonia Scale(BAD), Dystonia Severity
Assessment Plan (DSAP) for assessing the severity of dystonia and finally Teachers
Bedside Drooling Scale to know the grade of drooling . Parents were subjected to set of
questionnaire for knowing the quality of life (LAQ-CP). According to the group

randomized the study subjects were started on either Trihexyphenidyl or Gabapentin drug.

They were followed up at the end of 3 months and same assessment scores were used to
study the clinical improvement in the child. The study results are summarized below:
The age distribution was from 1-18 years out of which, majority of the children i.e. n=56
(75.6%) were in the age group of 1-5 years and only 4 patients were above 10 years.

Mean age was 4.06 years in trihexyphenidyl group and 3.65 years in gabapentin group.

Male to female ratio was 1.46:1. While in trihexyphenidyl group it was 1.3:1 and in

gabapentin group it was 1.6:1.

The most common neurological morbidity was Global developmental delay seen in n=36
(97.2%) in trihexyphenidyl group and n=34 (91.9%) in gabapentin group. Following this
speech delay was the second most common neurological morbidity which was seen in
36(97.3%) patients in trihexyphenidyl group and 34 (91.9%) of the patients in gabapentin
group. The third most common neurological problem observed was seizure accounting for
45.9% (17) in the trihexyphenidyl group and 45.9% (17) in gabapentin group. Hearing
defect was present in 10 patients from trihexyphenidyl and 4 from gabapentin group. And
lastly vision problems in the form of refractory errors and squint was seen in 7 (18.9%) in

trihexyphenidyl and 6 (16.7%) of gabapentin group.

73



Summary

In our study most common non neurological comorbidity was constipation seen 24 (64.9%)
participants from trihexyphenidyl group and 25 (67.6%) from gabapentin group. The

second most common was caries tooth found in 14 (37.8%) patients fro trihexyphenidyl

group and in 13 (35.1%) from gabapentin group. FTT was also encountered in 15 (40.5%)

patients from trihexyphenidyl and in 12 (32.4%) patients from gabapentin group.

The distribution of co-morbidities among 2 groups is similar and is comparable.

This study showed, a total of 14 (18.91%) children had preterm gestation and 60 (81.08%)
had term gestation. There were no post-datism babies. 16 (21.62%) out of 74 had LSCS as
mode of delivery. PROM (premature rupture of membrane) is defined as rupture of
membranes more than one hour before the onset of labour was seen in 6 (8.1%) cases, 2

(2.70%) in trihexyphenidyl and 4 (5.4%) in gabapentin group.

Delayed cry (referred to as babies who required assistance in terms of bag and ventilation
immediately after birth) was seen in 41(55.4%) children with 20(54.05%) patients in
trihexyphenidyl group and 21(56.8%) cases in gabapentin group and were comparable.

NICU admission was seen in 60(81.08%) subjects, with 29(78.4%) patients in
trihexyphenidyl group and 31(83.8%) in gabapentin group.

Among topographical classification, Quadriplegic CP as most common type with total of
50 (67.56%) patients followed by Diplegic CP with 17 (22.9%) patients. Hemiplegic CP
constituted for 5 (6.7%) cases. The distribution of different types of CP among the 2 groups
as shown in above table is comparable with p value of 0.22 which is not statistically

significant.

Current study showed dystonic CP in 20(27.02%) patients and mixed CP in 54 (72.9%)
patients. Distribution of different types of CP in both groups was comparable with p value
of 0.19(not statistically significant). For this physiological classification we used objective
method I.e HAT(hypertonia assessment tool).

74 enrolled study subjects were randomised in to two groups with 37 patients in each group.
Group 1 received Trihexyphenidyl and Group 2 received Gabapentin drugs according to

the body weight.
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Patients in each group were followed up after 3 months to know the clinical improvement
based on BAD, DSAP, GMFM, TEACHERS BEDSIDE DROOLING SCALE and LAQ-
CP.

-On comparison of DSAP values pre-intervention we found that 56 (75.6%) of subject
were in category 1 and remaining 18 (24.32%) were in category 2 of dystonia severity plan
with p value of 0.41 which was statistically insignificant. Hence, both the groups are
comparable.

Post intervention it was found that 54 (80.5%) of subjects belonged to category 1 and 13
(19.4%) belonged to category 2. Here 7 patients were either lost to followup or expired.
So here we can see that the overall percentage of cases from both the groups, post
intervention increased in category 1 with increase of 4.7% in trihexyphenidyl group and

4.6% of increase in gabapentin group. Hence, both are comparable.

-Present study showed BAD score in trihexyphenidyl group was 11.11+-6.85 (pre
intervention) and 8.44+-6.65 (post intervention) with improvement in BAD score of 2.66
and pre vs post p value of <0.001 which was statistically significant. In gabapentin group
BAD score pre intervention was 9.49+-6.74 and post intervention was 6.69+-6.13 with
overall improvement in score of 2.8 and pre vs post p value of <0.001.

However, the p value between the trihexyphenidyl and gabapentin group post intervention

was 0.26 which was statistically insignificant and hence both the drugs were comparable.

-The pre intervention GMFM scores were almost same in both group with p value of 0.84
suggesting that pre intervention severity of disability was comparable in both group. Post
intervention there was improvement in GMFM score in both group with 7.27 point in
trihexyphenidyl group and 7.9 point in gabapentin group., however this difference is not
statistically significant as the post intervention the p value between the two groups was

0.73 and hence both the drugs were comparable.

-In our study we found that most of the study population l.e 47.82% had moderate
disability LAQ-CP scores, followed by Good scores in 26.08% and Mild in 13.04% and
no severe cases. The present study showed LAQ-CP values in Trihexyphenidyl group was
42.94+-16.05 (pre intervention) and 43.61+-16.89(post intervention) with p value of 0.16
and in gabapentin group it is 54.44+-19.66 (pre intervention) and 51.22+-21.83 (post
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intervention) with p value of 0.34. Present study did not show much improvement in the

LAQ-CP values.

-This study showed the drooling score in trihexyphenidyl group to be 2.14+-1.34 pre
intervention and post intervention it was 1.72+-0.99 with p value of 0.046 which was
statistically significant. However, in gabapentin the pre intervention score was 2.08+-1.34
and post intervention score was 1.71+-2.08 with p value of 0.17 which was statistically
insignificant and hence it shows that trihexyphenidyl has better action in controlling

drooling.

-Our study ,showed that total 21 (28.3%) of the children experienced adverse effects in
various forms. 9 (24.32%) of the cases from trihexyphenidyl group had adverse effects
when compared with 12 (32.43%) of the cases from gabapentin group. Irritability was the
most common adverse effect seen in 5 (13.5%) of total patients and was exclusively seen
in gabapentin group (n=5,13.5%). Following this drooling and drowsiness stood together
accounting for 5.4% each from over all sample size. Drooling accounted for 2 (5.4%) in
trihexyphenidyl and 2 (5.4%) in gabapentin group. Drowsiness was more common in
trihexyphenidyl reported in 3 (8.1%) patients. Fever was seen in 2 (54%) patients in
trihexyphenidyl group and 1 (2.7%) of patients in gabapentin. 1 patient in gabapentin

group even showed aggravation of dystonia.

-Average cost of the drug, for a 10kg child trihexyphenidyl costs around Rs 372.
Gabapentin’s cost for a 10kg child in one month was around Rs 900 and hence,

trihexyphenidyl was found to be a less expensive drug.
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ANNEXURE [I- CONSENT FORM

CONSENT FOR PARTICIPATION IN RESEARCH

Principal Investigator :

Co — investigator :

You have been asked to involve your child in the above said research to be conducted at
KLE university’s JN medical college hospital, Belgaum by, PG student in the Department
of Paediatrics at Jawaharlal Nehru Medical College, Belgavi.

Introduction

PURPOSE OF THE STUDY: Participation of your child will help us know the clinical
efficacy between the 2 drugs I.e trihexyphenidyl vs gabapentin in the treatment of dystonia
in children with dyskinetic and mixed CP. You are free to discontinue the participation in
the study at any time for any reason and you will not be paid any reimbursement for
participation the research. Hence involving your child in the study is your voluntary

decision.

Voluntary participation

Your child’s participation in this study is your voluntary decision, whether or not to
participate will not affect your current or future relationship with KLES Dr. Prabhakar
Kore

Hospital & MRC, Belgavi.

Risk and benefits
There are no risks involved.

Reduction in morbidity and mortality .

Privacy and Confidentiality
The only people who will know that you are a research participant are member of the

research team. No information about you or provided by you, during research will be
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disclosed to others without your written consent. When the results of the research are
published or discussed in the conferences, no information will be disclosed that would
reveal your identity. Any information obtained in connections with this study and that can

be identified with you remain confidential and will be disclosed only with your permission.

Queries

If you have any queries you may contact
Post Graduate Student

Department of Pediatrics

JINMC ,Belagavi-590010

Phone No. 8867165220

PROFESSOR DEPARTMENT OF PAEDIATRICS,
JINMC ,Belagavi-590010
Phone No. Ext no.

If you have any questions about your rights or research participation you may contact

Chairman ethical committee:

PROFESSOR

DEPARTMENT OF PAEDIATRICS,

K.L.E UNIVERSITY’S

JAWAHARLAL NEHRU MEDICAL COLLEGE,
BELGAVI-590010

You will be given a copy of this form for your information and to keep for your records.
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STATEMENT OF CONSENT

I hereby voluntarily agree for my participation in this study. I understand that even if I
have the liberty to withdraw at any time. My signature below indicates that I have read or
have been told in the language I understand , about this entire consent form including the
risks and benefits and have had all my questions answered. [ will be given a copy of this

consent form.

Signature of the authorized representative/ parent:

Date:

Name:

Relation to the Subject:

Signature of the witness:

Date:

Name:

Signature of investigator:

Date:

Name:
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ANNEXURE II- Proforma

NAME:

AGE/SEX:

HOSPITAL NO.:

DATE OF EVALUATION:

MOTHER AGE:

PHONE NO. :

ADDRESS:

PRESENTING COMPLAINTS:
1. Developmental delay | A. Motor B. Language C. Social or fine
2. Abnormal posture/ A. Absent B. Present C. Myoclonic

movement

3. Current reason for coming to OPD:

COMORBIDITIES:

1. Neurological:

A. Epilepsy

B. Global developmental delay

C. Mental retardation

D. Hyperactivity

E. Hearing problem

F. Speech delay

G. Vision problem

H.
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2. Medical:

A. Gastrointestinal system:

1.Caries tooth

ii.Constipation

iii.Bleeding PR

iv.Gastro esophagial reflux

B. Respiratory system:

1. Acute respiratory tract infection

ii. Asthama

1il.

C. Musculo skeletal system:

1. Contracture

ii. Fractures

iii. Kyphoscoliosis

1v. Subluxation of hip joint

D. Dermatology:

1. Callosities

ii. Ulcers

1ii. Pyoderma

1v. Scabies

E. Nutrition :

1. FTT

ii. Obesity
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CAUSES:

1. Prenatal:

A. Structural malformation of CNS

B. Congenital or intrauterine infections

C. Maternal or obstetric complications

D. Teratogens

2. Perinatal:

A. Birth asphyxia

B. Prematurity

C. LBW/VLBW

D. Birth trauma

E. ICH/IVH

F. Hyperbilirubinemia

G. Hypoglycemia

H.CNS infections

3. Post natal:

A. CNS infection

B. Hypoxia

C. Trauma

D. ICH

E. Hypoglycemia

F. Hyperpyrexic damage

G. Toxins
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II

BIRTH WEIGHT:

DEVELOPMENTAL MILESTONES:

1. GROSS Age 2. FINE MOTOR Age
MOTOR
A. Neck holding A. Bidextrous reach
B. Rolling over B.Immature pincer grasp
C. Sits with support C.Pincer grasp
D. Sits without D.Tower of 2
support
E. stands F. Tower of 6
G. Walks H. Tower of 9
INFERENCE: INFERENCE:
3.SOCIAL Age 4.LANGUAGE Age
A. Social smile A. Alert to sound
B. Recognizes B.Coos
mother
C. Stranger C.Monosyllable
anxiety
D. Waves bye bye D. Bisyllable
E. Copies parents E.1-2 words
in task
F. Goes to toilet F.2-3 words
alone
INFERENCE: INFERENCE:
Examination:
1. Vitals signs :
A. HR: B. RR: C. Hydration:
2. Anthropometry:
Measured Comments

A. Height

LN, ii.<3", iii>3"

B. Head circumference

C. Weight

3. CENTRAL NERVOUS SYSTEM:

A. Behavioral problem:

1. Hyperactive

il Irritable

1ii. Apathy

B. HAT:

i. Dystonic

ii. Mixed
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C. BAD:

D.DSAP:

DRUGS DOSAGE:

Dosage of trihexyphenidyl is:

Week 1 0.2 mg/kg/d in 3 divided doses
Week 2 0.5 mg/kg/d in 3 divided doses
Week 3 1.0 mg/kg/d in 3 divided doses
Week 4 2.0 mg/kg/d in 3 divided doses
Week 5 2.0 mg/kg/d in 3 divided doses
Week 6 2.0 mg/kg/d in 3 divided doses

Week 7-12 2.0 mg/kg/d in 3 divided doses

-dosage of gabapentin:

Week 1 10 mg/kg/d in 3 divided doses
Week 2 20 mg/kg/d in 3 divided doses
Week 3 30 mg/kg/d in 3 divided doses
Week 4 40 mg/kg/d in 3 divided doses
Week 5 40 mg/kg/d in 3 divided doses
Week 6 40 mg/kg/d in 3 divided doses
Week 7-12  40mg/kg/d in 3 divided doses
FOLLOW-UP:

1. 0 month ( 0 weeks):

A. Scores:

i. GMFM:

ii. LAQCP:

iii. BAD:

iv. HAT:

v. DSAP:

2. 1t  month ( 4 weeks):
A. Compliance:
B. Side effects:

3. 3" month (12 weeks):
A. Scores:

1. GMFM:
ii. LAQCP:
iii.BAD:
iv.HAT:
v.DSAP:
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B. Compliance:

C. Side effects:

DIAGNOSIS:

1. Topographical:

A. Quadriplegic

B. Hemiplegic

C. Monoplegic

D. Diplegic

2. Physiological:
A. Spastic:

1. Quadriplegic

ii. Hemiplegic

1ii.Diplegic

B. Dyskinetic:

1. Dystonic

ii. Choreoathetoid

C. Ataxic
D. Mixed
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ASSESEMENT TOOLS:

12 WEEKS

0 WEEK

4 WEEKS

SCORES

BASELIN
ESCORE

PRE
POST
ASSESS
ASSESS

PRE
POST
ASSESS
ASSESS

1. BAD

2.DSAP

3.HAT

4.GMFM

S.LAQC

SIDE EFFECTS: A. TRIHEXYPHENYDIL.

SIDE EFFECTS

4WEEK

12WEEKS

1.AGITATION

2.DRY MOUTH

3.CONSTIPATIO
N

4.CONFUSION

5.DIZZINESS

6.URINARY
RETENTION

7.POOR SLEEP

8.OTHERS

SIDE EFFECTS: B. GABAPENTIN:

SIDE EFFECTS

4 WEEEK

12 WEEKS

1. DIZZINESS

2.DROWSINESS

3.SEDATION

4.FEVER

5. FATIGUE

6. VIRAL
INFECTION

7. ATAXIA

8. NYSTAGMUS
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ANNEXURE [III- GMFM Score Sheet

GROSS MOTOR FUNCTION MEASURE (GMFM)
SCORE SHEET (GMFM-88 and GMFM-66 scoring)

Child's Name: ID#:
Assessment Date: GMFCS Level"

year / month / day D |:| D D D
Date of Birth: ' I I v v

year / month / day
Chronological Age: Evaluator's Name:

year / month / day

Testing Condition (e.g., room, clothing, time, others present):

The GMFM is a standardized observational instrument designed and validated to measure change in gross
motor function over time in children with cerebral palsy. The scoring key is meant to be a general guideline.
However, most of the items have specific descriptors for each score. It is imperative that the guidelines
contained in the manual be used for scoring each item.

SCORING KEY 0 = does not initiate
1 = initiates
2 = partially completes
3 = completes
9 (or leave blank) = not tested (NT) [used for the GMAE-2 scoring®]

It is important to differentiate a true score of “0” (child does not initiate) from
an item which is Not Tested (NT) if you are interested in using the
GMFM-66 Ability Estimator (GMAE) Software.

*The GMAE-2 software is available for downloading from www.canchild.ca for those who have purchased the
GMFM manual. The GMFM-66 is only valid for use with children who have cerebral palsy.

Contact for Research Group:

CanChild Centre for Childhood Disability Research, .

Institute for Applied Health Sciences, McMaster University,

1400 Main St. W., Room 408, Cﬂ”C/”yd

Hamilton, ON Canada L8S 1C7 Centre for Childhood Disability Research

Email: canchild@mcmaster.ca Website: www.canchild.ca

'"GMFCS level isa rating of severity of motor function. Definitions for the GMFCS-E&R (expanded & revised) are found in
Palisano et al. (2008). Developmental Medicine & Child Neurclogy. 50:744-750 and in the GMAE-2 scoring software.
http://motorgrowth.canchild.ca/en/GMFCS/resources/GMFCS-ER pdf
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Check (3) the appropriate score: if an item is not tested (NT), circle the item number on the right column

Item A: LYING & ROLLING SCORE NT
1. SUP, HEAD IN MIDLINE: TURNS HEAD WITH EXTREMITIES SYMMETRICAL w...ov..ceoeeeoeee oo o0 O 0 SO0 1.

* 2. SUP: BRINGSHANDS TO MDLINE, FINGERS ONE WITHTHE OTHER wevvvvveeee e seeseoree s ceseoeeseeseoeeeeene od 4O 20 -0 2]
3. SUP: LFTSHEAD 45° oo od O 0 50 3

4. SUP: FLEXES R HIP & KNEE THROUGH FULL RANGE . ....rveoeveeeeseeseeseeessesecesseeeseeseoneeesseseesoeessen e od 4O 0 -0 4,

5. SUP: FLEXES L HIP & KNEE THROUGH FULL RANGE. ... veeenereeceeeoeeeneeeeeeeeeseseseoeesoeseceseoeeeneseseeseeen od 4O 0 -0 5.

* 8. SUP: REAGHES OUT WITH R ARM, HAND GROSSES MIDLINE TOWARD TOY-.evvorveoeee oo od 4O 20 s0O 6.
* 7. SUP: REAGHES OUT WITH L ARM, HAND CROSSES MIDLINE TOWARD TOY +vvoevvoreeoeee oo od 4O 20 -0 7.
8. SUP:ROLLS TOPROVER R SIDE - oveeeoeee oo ceee oo eesees e ces e se e od O 0 -0 8.

9. SUP: ROLLS TOPROVER L SIDE e veveeveeeeeeeeee e ee e seeeeeose e seseeeseoee s e eeeessoessoesesseesenenes odJ O L0 50 9.

* 0. PR: LFTS HEAD UPRIGHT O 0 0 1o
11, PR ON FOREARMS: LIFTS HEAD UPRIGHT, ELBOWS EXT , GHEST RAISED. v s voevocee s e seeeeenee o0 O SO0 S0 1.

12. PR ON FOREARMS: WEIGHT ON R FOREARM, FULLY EXTENDS OPPOSITE ARM FORWARD.............. od ¢ >0 30 12

13. PR ON FOREARMS: WEIGHT ON L FOREARM, FULLY EXTENDS OPPOSITE ARMFORWARD ............. od ¢ 20 30 13

14, PR:ROLLS TOSUP OVER R SIDE. o ooeeoeeecoeeeeee oo eeee e eeoe oo sees e eese e seee s eoe e seee e semee od 4O -0 -0 14

15, PR:ROLLS TOSUP OVER L SIDE oo oot ee e ees e ee e s eee e seee e semee od 4O -0 30 15

16.  PR: PVOTSTO R 90° USING EXTREMITIES w....oveoceeoeocoe oo oOd O 0 30 186

17, PR: PVOTSTO L 90° USING EXTREMITIES ..o oo od O 0 080 17

TOTAL DIMENSION A |

Item B: SITTING SCORE NT
* 18 SUP,HANDS GRASPED BY EXAMINER: PULLS SELF TO SITTING WITHHEAD CONTROL «...c..... o[] 2O A 30 18.
19.  SUP: ROLLS TO R SIDE, ATTAINS SITTING . od 2O | 3 19.

20.  SUP: ROLLS TO L SIDE, ATTAINS SITTING ... cvevoseeeeeee s emeseee s eeeses s ss s e s e sm e seesseesmnsanas od 2O | 3 20.

M e OSSR = B = B = = R
O TR = B = B = = R
* 23 SIT ON MAT, ARM(S) PROPPING: MAINTAINS, 5 SECONDS -....vereueereeereeeeseseesermereeraessennenees o O | E1| 23.
* 24, SIT ON MAT: MAINTAIN, ARMS FREE, 3 SECONDS «..voeoeeoeoescomaeess e ssse e od O -0 0 24
s ARIPRORI e e e 00 10 20 50 35
* 26.  SIT ON MAT: TOUCHES TOY PLACED 45° BEHIND CHILD'S R SIDE, RETURNS TO START .....oovecvereeee. oOd O -0 -0 26
* 2. SIT ON MAT: TOUCHES TOY PLACED 45° BEHIND CHILD'S L SIDE, RETURNS TO START....ovoo oo o0 O O SO0 27
28. R SIDE SIT: MAINTAINS, ARMS FREE. 5 SECONDS......vvvveveecemesenasmessssssceessnsscessnessssoscesnsseneons o0 O O S0 28

29. L SIDE SIT: MAINTAINS, ARMS FREE, 5 SECONDS ..covvrvveveecemesenascmessssssceessnsscessnesssscoscssssseneons o0 O O S0 29

* 30.  SIT ON MAT: LOWERS TO PRWITH CONTROL ..ve et ee s eeasceaeses e s me e meemeeeseeessenenns od 2O P 3 30.
* 31.  SITONMAT WITH FEET IN FRONT: ATTAINS 4 POINT OVER R SIDE ..ot od | P 3 i,
* 32, SITONMAT WITH FEET IN FRONT: ATTAINS 4 POINT OVER L SIDE ... od | P 3 32
33, SIT ON MAT: PVOTS 90°, WITHOUT ARMS ASSISTING ....cevceveeveceresecevescncessessneecenscseciresnecsseenees od0 4O 0 S0 3

* 34, SIT ON BENCH: MAINTAINS, ARMS AND FEET FREE, 10 SECONDS.....co..cv et od | s 3 34
* 35, STD: ATTAINS SIT ON SMALL BENCH ..o e - o | o] 3 351
* 36  ONTHE FLOOR: ATTAING SIT ON SMALL BENCH ..o oot eeeeeees e e eees e s od 4O o] 3 36.
* 37. ONTHE FLOOR: ATTAING SIT ON LARGE BENCH ..o eeeeeeese e e me e eeeseeessenanns od 4O o] 3 3r.

TOTAL DIMENSION B |
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Item C: CRAWLING & KNEELING SCORE NT

38. PR: CREEPS FORWARD 1.8IM (B") ...cevoeetetce ettt e OI:l 1 O 2D 3I:l 38.
* 39 4POINT: MAINTAINS, WEIGHT ON HANDS AND KNEES, 10 SECONDS .......corvvecevecvecccccccrc e gL O 5] EI| 39.
* 40, 4 POINT: ATTAINS SITARMS FREE......oce e eee od O P 5O 40.
* 41, PR:ATTAING 4 POINT, WEIGHT ON HANDS ANDKNEES ..oovvovcvecccecmscscscnicmscseceeneeeeeeee. o] 10 200 300 41
* 42, 4POINT: REACHES FORWARD WITH R ARM, HAND ABOVE SHOULDER LEVEL ....vvevvecevvnsvnns e L] O o] | 42.
* 43, 4POINT: REACHES FORWARD WITH L ARM, HAND ABOVE SHOULDER LEVEL....oocvvcvccmmcnsemceee. ol 10 200 30 43
* 44, 4POINT: CRAWLS ORHITCHES FORWARD 1.8M(8")......oovvvo o o O 0O 30O 44
* 45, A POINT: cRAWLS REGIPROCALLY FORWARDT.8M ( 6')...cooocovcvvc e o] 40 o0 300 45
* 46, 4POINT: CRAWLS UP 4 STEPS ON HANDS AND KNEESIFEET ...c.oocvvccecmscscnicmscsiecmeneeeeeeee. o] 10 200 300 46.

47. 4 POINT: GRAWLS BACKWARDS DOWN 4 STEPS ON HANDS AND KNEESIFEET oooovvvcvvcrncnceee. g 10 200 30 4T.
* 48 SIT ON MAT: ATTAINS HIGH KN USING ARMS, MAINTAINS, ARMS FREE, 10 SECONDS........c.ccovvvicnne. g[J O 5] EI| 48,

49, HIGH KN: ATTAINS HALF KN ON R KNEE USING ARMS, MAINTAINS, ARMS FREE, 10 SECONDS .............. o O P R 49,

50.  HIGH KN: ATTAINS HALF KN ON L KNEE USING ARMS, MAINTAINS, ARMS FREE, 10 SECONDS ............. o0 10O >0 30  50.
s ElL HIGH KN: KN WALKS FORWARD 10 STEPS, ARMS FREE -...cvovooveevesisscassessnssessssssnsssssssnsssnnsesnns QL] O o] | 51.

TOTAL DIMENSION C |

Item D: STANDING SCORE NT
* 52 ONTHEFLOOR: PULLS TOSTDAT LARGE BENCH oveveveveveonessessssss s oL 40 o0 30 52
* 53, STD: MAINTAINS, ARMS FREE, 3 SEGONDS w.eovvvveeeereveesrevsreemevssssemssssssemsnsssiemsemmemsenneene. oL 1] o] 30 93
* 54 STD: HOLDING ON TO LARGE BENCH WITH ONE HAND, LIFTS R FOOT, 3 SECONDS ...ccovvvvvvrvee:. g O 20 30 54
* 55, STD: HOLDING ONTO LARGE BENCH WITH ONE HAND, LIFTS L FOOT, 3 SEGONDS .ovoovoovvvvrnve:. o0 400 20 30 55
* 56 STD: MAINTAINS, ARMS FREE, 20 SECONDS -.vvsvvrvererererenvecmmsssmsmsssss s L) 4] o[ g 58
* 57, STD:UFTS L FOOT, ARMS FREE, 10 SECONDS .covvevevereremmrssmsssmsssssmssssissssssmsssssenmssnnns. 0] 400 o0 30 57
* 58 STD:UFTS R FOOT, ARMS FREE, 10 SECONDS -.oovevevevevcmrvcomensesmssmssss s o) 0 [0 30 98
* 59 SIT ON SMALL BENCH: ATTAINS STDWITHOUT USING ARMS... od 4O O 50O 59
* 60.  HIGH KN: ATTAINS STD THROUGH HALF KN ON R KNEE, WITHOUT USING ARMS..o.ccvscvvsccvvvereeee o0 40 o0 30 60
* 61 HIGH KN: ATTAINS STD THROUGH HALF KN ON L KNEE, WITHOUTUSING ARMS .o o0 40 500 30 61
* 82, STD: LOWERSTOSIT ONFLOOR WITH GONTROL ARMS FREE ...cconvercucrsssenienirnissnnnnneees o] 10 200 300 62,
N 6 3 S S 1 A TN S S O AT AR SOt ovena sy (] (NN [ SR ] NP o] B 31
* 64 STD: PICKS UP OBJECT FROMFLOOR, ARMS FREE, RETURNS TOSTAND .coovvvninnirnisnnneee o] 40 200 300 64

TOTAL DIMENSION D |
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Item E: WALKING, RUNNING & JUMPING SCORE NT
. 65.  STD, 2 HANDS ON LARGE BENCH: CRUISES S STEPS TOR ..o o[ 2O A 3O 5.
¥ 66. STD, 2 HANDS ON LARGE BENCH: cruises 5 STEPS TO L. g 1O Pl 3O 66.
i 67.  STD, 2 HANDS HELD: WALKS FORWARD 10 STEPS .......oomroceceeeeceecieeieeneeeeeee 9] 1O Py 3O 7.
. 68.  STD, 1 HAND HELD: WALKS FORWARD 10 STEPS.......ooomrececceeceeciecieeeeeeeeee 9] 1O Py 3O 8.
* 69, STD: WALKS FORWARD 10 STEPS ..o 0 40 200 30 60.

*  70.  STD: wALKS FORWARD 10 STEPS, STOPS, TURNS 180°, RETURNS oO O 0O 50O 70

O O 0 -0 7.

i 71.  STD: WALKS BACKWARD 10 STEPS .oovoeeeeceecnees e eeneenenmeeenas

* 72, STD: waLksFORWARD 10 STEPS, CARRYING A LARGE OBJECT WITH 2 HANDS.....vvveeeneeeee. o 400 200 30O 72

2 73.  STD: wALKS FORWARD 10 CONSECUTIVE STEPS BETWEEN PARALLEL LINES 20cm (8")APART O O O O 7s
0 1 2 3

i 74.  STD: WALKS FORWARD 10 CONSECUTIVE STEPS ONA STRAIGHT LINE 2cm (3/4") WIDE ........... O O O O 74.
0 1 2 3

* 75, STD: STEPS OVER STICK ATKNEELEVEL, R FOOTLEADING ..ooomvvcecereceecieeemeeeeee. o] 40 200 30 75.

*  76.  STD: STEPSOVER STICKATKNEELEVEL, L FOOT LEADING -..ooomevcecereceeeieeemmeeeee. g 40 200 30 76.

i 77.  STD:RuNs 4.5m (15'). STOPS & RETURNS... o 2O PI| 3O 7.
i 78.  STD: KICKS BALLWITH R FOOT ... . (5] 2O P 3 78.
i 79.  STD: KICKS BALLWITH L FOOT...cocooeeece e ceceomss s meenmessssssmssscsssssssmenssnnns. L 2O P 30 79.

i 80.  STD: yumps 30cm (12") HIGH, BOTH FEET SIMULTANEQUSLY ....ocvvovoeecscnrecsnvcciennns. gL 2O P 3 80.
i~ 81. STD: Jumps FORWARD 30 cm (12"), BOTH FEET SIMULTANEOUSLY ......oooeeeeeevrvcemenee g 2O 1| 3O 81.
¥ 82. STD ON R FOOT: Hors on R Foot 10 TiMES WiTHIN A 60cm (24") CIRCLE................ o[ 1O P 3O 82.
* 83 STDONLFOOT: opson L Foot 10 TvEs wiTHiNA 60cm (24") CRCLE.............. o0 40O 0O 30O 83
* 84 STD, HOLDING 1 RAIL: WALKS UP 4 STEPS, HOLDING 1 RAIL ALTERNATNG FEET......... o0 400 -0 300 84
*  85. STD, HOLDING 1 RAIL: wALKS DOWN 4 STEPS, HOLDING 1 RAIL ATERNATNG FEET ... o0 400 00 30 85
* 86, STD: WALKSUP 4 STEPS, ALTERNATING FEET......omcverercmmeiremsemmncsscmnsemneeeee old 40 21 300 86.
*  87.  STD: WALKSDOWN 4 STEPS, ALTERNATING FEET «.ocooeverevecrvcecenemcemoeenemmeeee 0 4] 200 30 87.
* 88 STDON 15cm (6") STEP: JUMPS OFF, BOTHFEET SIMULTANEOUSLY <..covvocvvemeeeeeee. . o] 40 200 30 88.
TOTAL DIMENSIONE | |

Was this assessment indicative of this child's “regular” performance?  YES OnoO
COMMENTS:
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GMFM-88 SUMMARY SCORE

GOAL
DIMENSION CALCULATION OF DIMENSION % SCORES AREA
{indicated with v check)
. . - - 0
Lying & Roling Total Dlr;11en5|on A = x 100 % A O
.- Total Dimension B = x 100 = % B.O
Sitting 80 &0
Crawling & Kneelin Total Dimension C = x 100 = % c.d
: g g 42 42
Standin Total Dimension D = x 100 = % D.O
' g 39 39
. Walking, Running & Total Dimension E = %100 = % E.O
Jumping 72 72
TOTAL SCORE = %A + %B + %C + %D + %E
Total # of Dimensions
= = = %
5
GOAL TOTAL SCORE = Sum of %scores for each dimension identified as a goal area

# of Goal areas

= = %

GMFM-66 Gross Motor Ability Estimator Score !

GMFM-66 Score = to

previous GMFM-66 Score to

95% Confidence Intervals

change in GMFM-66

Tfrom the Gross Motor Ability Estimator (GMAE-2) Software

95% Confidence Intervals
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ANNEXURE 1IV-LAQ-CP Score sheet

The scoring key has been included in the questionnaire here, although usually it is held
separately. We have also omitted the introductory front sheet.

Parents generally complete the questionnaire very thoroughly. However, occasionally a
question is left blank, and a score of 0 is then assigned. If more than 5 questions have
been left blank, the LAQ-CP becomes invalid.

1 How many times has your child been seen ever the lust year by n doctor other than the school doctor or your family
doctor? (Please circle one of the following)
0 I 1-5 6-12 13+
Seore 0 i ] ¥ {
2 Has your child had to stey in bospital for any length of time over the last year? Please indicate in weeks the tot)
amount of time spent in hospital | Plesse arcle one of the follewing)
0 <j I-3 426 17+
Score [/} i 2 i d
3 How many operations have been carried ow on your child ever the last year? (Pleasc circle one of the following)
L] 1 2 i 4
Seore fr /] 2 i i
4 Hus youur child bad & leg. arm or other pan of hus ber hody m plasier over the last year? Please indicate in weelsy the
tntal e your child has spent in plaster.  (Plesse circle one of the following)
U] b ™n 1217 18
Konre ] 1 g L 4
5 Has your chuld had 1o wear sume form of body or leg support ever the last year? Please indicate m weeks the 1otal tine
the support wis wom [Please circle one of the following)
0 116 1732 13.81 52
Scure U ] e d | ]
6 How many whiets, pills of doses of medicines did your child wke yesterday? (Please circle one of the following)
0 14 §-% 912 134
Score 7] ] 2 1 4
' Is your child currently receiving s special diet for any reason” (Please Lircle une of the following)
YES NO
Score 4 0
] How many tmes hus your child saffered (rom any fits or blackouts uver the last year?
| Pliease cirele ane of the fol lowing)
Nivwew
No Fits st il [
Oeceasional Mt during das wverspiag one per month i
Some fits most weeks duy or might b
Many fits en mesr days snd nights '
Constant fits in frequent succession 4
v Has your child been sesn by & spocialist about difBcalties with his her belaviour over the last vear?
(Please circle one of the following)
Yis NO
Soore { (1]
1. How offen has your cluld been seen by any sort of thenpist over the lust year? (Please circ b one of the followmng
u 1 212 1352 41+
Newwre [ ] el ' ‘
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It

17

Which uf the following servicesallowances i your chald comently receiving”
{Please circle all of those curtently recetved)

Visits from Visits from Visits from

Health Visitor Home Heip Social worker

Visits from Voluntary Services

Communlty Nurse

Numlir of serveces provided o 12 Ll
Scure o

How masy items of special equipsnent are there in the horue which are carrently, or huve been, essential for your il

[ Please cirche ane of the following)
1] L-3 47 E-1u Lt
Soore [ ! 2 il ‘

Wiat has been the Gnancial cost to the family for your child ever the last year in purchasing and meimammg s
special equipment? | Please circle ane of (he tollowing)

£ £11m £101-200 £201-300 Dol
Scuvrw ] { : | i i

What has been the extra financial cost to the funily ever the Last year other than in purchaung special sgupmes

which was not covered fully by rants and allowances” (Please cinle ooe of the following)
£0 L1100 £101-200 £201-3040 £30)
Scarre 0 1 2 4 ¢

Has your child's present home been adapited in any way over the Inst vesr because of your child”
(Pdense circle one of the following)

YES NO
0
11 v how miany sdsptatsons have been misde? (Please cincle one of the fullowing)
1-3 47 B0 R
Seore ! 2 i 4
Please indicate bow many (further) adaptations ane phismed or are comsidered necessary?
(Plesse circle one of the following)
n 13 7 K10 I
Senre f ! 2 i i
For esch of the following nctivities. please tick ome of the spaces 1o indicate how misch help you wauld ormalls e «
your child 1o complete that uctivity
No Help Nunuw Has 1o be
given supervisn done for
wiven s het

Washing bands

Fating a bowl of ceneal

Putting ona vestT-bwn

Dwving up buttons or bckle

Cietting o of bed

Cetting out of the bath
(moing w the wile
(Timbang sairs

Uretting in and ot of & car

Urpening door

Packing ap an object from the e

Cngrying a drink the length of a fonn
Leoww

Ny Tletp Samy [elp s o b e for them

" Waaviung ol o 2 ]

fi Eoimg cerval 1 2 4

Y Tendrt fs hd 4

fiv Buttors Huoddes i > d

wl i -rﬂ.‘ﬂa’ ot o P ol [ i 4

vt Crrtiing ow of taarly 4

wind Touer b o

Wi iy st b 4

u Ivawt o car i . 4

47w ) reiders mine sepsar Gl wores
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21

17 fx i) revders one geare ar Judlows

Opeming doors /] 2 4

Piching up obyects 0 2 4

Carry drinks o  § 4

A the values for |7 (x - xuy and assgn final score a3 foilows:

A ddersd Valwe 4 d 46 LN 1
Sowre v i F 4 f

How muary tmes did you need w it your child on the last occasion you spent o full day with hum'ber?
Multiply the mumber of lifts from this question by the gppropriate weight on the front sheet.

If weight given in stomex and pourds, comverr 1o stomes and round ug or down to one decumal point Score the produc

as follows: <) - f
ns-94 - i
0.5-124 - 2
J2.5-439 = ¥
ad 4

If weight grven in kiograms and grams, corvert to kalograms and round wp or down to one decimal poimt. Score the

product as follows - '.' ]
2004 - i

605 - I41 - 2

31 219y 3

280 + - a4
Hew often b your child regquared sssisiance duning the night over the lust week!” (Plesse circle cne of the following)

b -3 &7 B-10 11+
Score 7 i 3 ) i

Please list any other areas where your child reguires sasismnce in the course of 1 normal dav?

Score No areas moted - [

| area noved . !

) arvaz noted 2

Ve dreas noted 3

Comstan napwrvision 4
(@) How many rooms (excluding halls and pesages) ure there in your child's uual place of nesidence ?
{b) Chver the past week, how many of these did vour child go into?

() How many of these did vewr child enter unas isisd?
Seore Twer scores ure calewlated por this guestion ACCESS | and ACCESS 3

Celewlate ACCESS ! &y wnny the values given for 2la and 21h as follows
Multpde 21 by 100 and dividy the produect by 2la

Scoer m Jollows. 100 v
A - !
04 2
7w - 4
24 4

Caleplare ACCESY # by wany the vaiuey given for o amd 21c @ fellonws-
i 2he =0 chen sore 4
{r e = | or more then mudtiple 2 e by 1N ol divide the peoduct by 21

Kewvwe i foolferws 1wy - ]
s6.6 W !
1.4 88 b
I 1132 I

Does you child normally need help in geiting 0 and ont of the bouse! (Piesse ancle one of the fol kowing
YES NO)
Scowrw 4 [

Wil is the hartbeat distance your <hild has gone outside without asssstance sver the past week?
[Please carcle one of the foliowmy)

0 1100 yards LOL 440 wards 14 - L7 mile 13+ mukes
Scimre 4 i g I n
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o

How often has yoisr child been out of the house by msel{ herell over the past week™

(Please circle ooe of the following)
o 1.2 K1 1420 2y
I

Kearw L) ) 2

Fxcluding trips to and from mursers school, how many times has your child been on a longer outing over the past week,

which reuired some torm of transport! (Please circle one of the fullowing)
in I-3 4.7 ¥-10 Il
Scwrw ¢ E | 2 ! 0
What type of nursery school, ix your child carrently attending™ {Please circle one ol the (oellowing)
Nowe
Pre-schoal (e g Numsery, Playgroup e )
Special Pre-school
InfantPrimary without Special Support Uni atiached
Infant/Primary with Special Suppon Uit sttached
Special School. Physical disability
Special School. Lesrmng difficulies
Home tesching (Including Pocispe)
Orher (please specify) . N
How ofien does your child attend school™ (Please circle one of the following)
Pan-time
Daily
Weckly hoanding
Full honrdin g
Assagm one score For gueshorm 26 & 77 and tuke 1o account child s age as follows
Not sohoel age, tof a5 sohool
Part time or danly Nowt gohood aye, Preschopl fe g mursery, playgreundy o
School gie, Infunipomany, withowt pesial amit
School age. Infurs promary with speciad st
Not schow agxe. Soecial pre-sohool l
Schaoo! age Special sohool  physcal duabiliny
Schoo! age. Special sohool  learming difficuings 2
Schoo! ape, Home teachuny: mot st schoot !
Bowrding o ¢
Approximately how ling does if take lor your child to travel from home to school?
[Please crrcle one of the tollowing)
01 Senion 16-30 mums 1 45mins A6 Thr Lhr =
Scorr ] ! 2 ] ‘
How manry friends has vour child seen outside of schal hours ever the past week”
(Plesse carcle ome of the Tollowing |
o 3 4.7 K10 i
Senve 4 L P, ! i

130 you huve mny fanily oo friends Jocally o whom yes can tum for help if necessary”
(Plesse cirche ane o the {ollowing |

YEN NO
Soowre L 4

Py yous thind that the people o your local anea see generally suppornve mned underssanding, where your child s

concemed” (Please circle one of the ol lewang
YEN NO SOMETIMES
Ko o 4 .
o yoms thimb that vomr cukd restricts your socsal Life moany wey | (Please circke one of the Tol kg )
YES NOY SOMETIMES
A\ rire d 7] '

Do yott have amy difticuhaes m argamsimg family bobidays because of your <ubd? (Plesse cirche moe of the followsng)
YES Ny
My L ]
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15

i8

K}

How many cther paembery of your child's family are living af the same rexidence as your child?
Please seate their relaticaship o your child
1 this guestion ix Jefi blant assume the child o Invig with borh mastwral parenty
Asvign Score I the child 1+ iving with both natural parerts
1f the chidd i livang with only oo matural parent
{f child irving with neither notural porent of i am irsrinution -
Pheasc describe if any mermber of the family has had 10 change heir employment sinzation o make
caring for your child easier
If this guestinn i3 ieft blant wxume no changes have been made to family emplayment.
Assign Score N changes to famidy employment
Temporary oceaxiond inmerruprion or difficulty to cither parent
Permanent change in vmployment 5itwation for either paroni

Do yous think that your child hes placed any exira sEres o YOU & parents/carens’

(Please circle one of the follewing)
NONE SLIGHT SEVERE

Seore [ 2 q

Do you think that your child bas placed any stress on any other children within the feuly?
| Please circle ane of the following)

NO OTHER NONE SLIGHT SEVERE
CHILDREN
Seore o [/ 2 4

-t &
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SCORING PROCEDURE

Lise the scored questionnaire with the Scormg Form te complete this procedure

(“reate a raw score by summating the scores for the questions pertaining to each dimension as follows:

Physical independence

Clinical burden

Mauhility

EFconomic burden
Secial inegration

Schooling

Questions

Questions
Questions

Questions
Questions

Questions

17000 7G0T T OV,
1Tiw), 1 7(vi), 1 7{wai),

1 7{winn), 17(1x), 1 8,19,20
1,2.3,4,56,8,9.10,11,12

17(x - xii), 2IACCESS 1,
21ACCESS 3,22,23 2425

7,13,14,15,16.35
29.30,31,32.11,34,36,17

26&27.28

Convert this mto a dimensional score out of 100, which is comparable between dimensions. by
multiplying the raw score for cach dimension by the appropriate dimenston constant:

Physical independence

Mobihity

Clinical burden
Schooling
Feonomic burden
Social integration

20834
15714
2.2728
12.500
41667
3.1250

Create the overall Litesiyle Assessment Score (LAS) by using the weighted additive model.

=B+ oy 4 g b Bang + Bany ¢ flang ¢ C,

where 4 LAS

£ = weighting spplied o each dimensiona! score
n = dimensional score

" constant term

= 4.05

by using the following weightings with each dimensional score

Physical independence
Mability

Clinical burden
Schooling

Economic burder
Socual mntegration

0.357
0.270
033
0016
0.082
0.224

Mulupiy each dimensiona! score by its weighting o create a weighted score Summate the wetghied

scores and the comstant term (o armive ot the | AS
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Use this form in conjunction with each completed and scored questionnaire, and refer

SCORING FORM

to the Scormng Procedure as described under Appendix 3 of the LAQ-CP Manual.

x2.0834=__ ...

.. [(Dimensional Score) x 0,033 = .

CHILD'S NAME: ........
Physical Independence

Raw Score=..........

Mobility

Rerw Score = ..X35714=
Clinical Burden

Raw Score= ., . .. . x22728=
Schooling

Rerw Score = ... x 12500 =
Economic Burden

Row Score= ... ... . X4.1667T= ...
Social Integration

Rerw Score= ... ... x 3.1250 =

Sum of Weighted Scores = . .

EursansssEsessEReRi s nmEnnEn

{Dimensional Score) x 0,357 = .

(Dimensional Score) x 0270 =

(Dimensional Score) x 0016 =

(Dimensional Score) x 0082 =

(Dimensional Seore) x 0.224 =

...r3.05

= LAS '

Standardised descriptive profile of Dimecnsional Scores:

Physical 0 10
Mobilicy 0 10
Clinical © 10
Schoolingd 10
EconomicO 10
Social Int.0 10

20

20

3o

30

10

10

10

30

40 50 60 0
40 S0 60 70
40 30 60 70
40 50 60 Pl
40 50 60 70
40 S0 €0 0

- (Weighted Score)

. (Weighted Score)

.- (Weighted Score)

Weighted Score)

oo (Wetghted Score)

. 80

. (Weighted Score)
30 a0 100
90 109
B0 90 100
80 90 100
8i) 90 100
80 S0 100
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ANNEXURE V-BADS Score sheet

Barry-Albright Dystonia Scale
Patient’s Name: Darte:

Dircctions: Assess the patient for dystonia in cach of the following

regions: eves, mouth, neck, trunk, cach upper and lower extremity
(8 body regions). Write the scores on the lines provided. Rate severi-
ty based only on dystonia as evidenced by abnormal movements or
postures. When assessing functional limitations, do not score dysto-
nia based on other factors, such as weakness, lack of motor control,
cognitive deficits, primitive reflexes, and/or other movement disor-

ders as defined below.

Dystonia:  Sustained muscle contractions causing twisting and
repetitive movements or abnormal postures

Spasticity:  Velocity-dependent resistance to passive stretch

Athetosis:  Distal writhing or contorting movements

Chorca: Bricf, rapid, unsustained, irregular movements

Ataxia: Incoordination of movement charactenzed by wide-

bascd unsteady gait, flailing movements.

Eyes: signs of dystonia of the eyes include: prolonged eyelid spasms,

and or forced eye deviations

0 = Absence of eve dystonia

1 = Slight. Dystonia less then 10% of the tume and doces not interfere
with tracking

2 - Mild. Frequent blinking without prolonged spasms of eye closure,
and/or cye movements less than 50% of the nme.

3 - Moderate. Prolonged spasms of eyelid closure, but eyes open
most of the tme, and or eye movements more than 50% of the

ume that interfere with tracking, but able to resume tracking

4= Severe. Prolonged spasms of cyclid closure, with eves closed at
least 30% of the time, and or eye movements more than 50% of
the time that prevent tracking

* — Unablc to assess eve movements

l':)‘t's:
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Mouth: signs of dystonia of the mouth include: grimacing, clenched

or deviated jaw, forced open mouth, and /or forceful tongue thrusting

0= Absence of mouth dystonia

1 = Shight. Dystonia less than 10% of the nme and does not interfere
with speech and or feeding

2~ Mild. Dystonia less than 50% of the ume and doces not interfere
with speech and or feeding

3 - Moderate. Dystonia more than 50% of the time, and ‘or dystonia
that interferes with speech and or feeding

4= Severe. Dystonia more than 50% of the time, and or dystonia that
prevents speech and or feeding

* — Unable to assess mouth movements

Mouth:

Neck: signs of dystonia of the neck include: pulling of the neck into

any plane of moton: extension, flexion, lateral flexion or rotation

0~ Abscence of neck dystonia

1 = Shight. Pulling less than 109% of tume and does not interfere with
lying. sitting, standing and/or walking

2~ Mild. Pulling less than 50% of the nme and does not interfere
with lying, sitting, standing and ‘or walking

3« Moderate. Pulling more than 50% of the ume and/or dystonia
that interferes with lying, sitting, standing and /'or walking

4= Severe. Pulling more than 50% of the tme and or dystonia that
prevents sitting in standard wheelchair, standing and/or walking

(¢.g requires more than standard head rest for seating)
* - Unable to assess neck movements
Neck:
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Trunk: signs of dystonia of the trunk include: pulling of the trunk into

any plane of motion: extension, flexion, lateral flexion or rotation

0~ Absence of trunk dystonia

1 - Shight. Pulling less than 10% of the tme and does not interfere
with lying, sitting, standing and /'or walking

2 - Mild. Pulling less than 50% of the tme and does not interfere
with lying, sitting, standing and ‘or walking

3 - Moderate. Pulling more than 50% of the time, and/or dystonia
that interferes with lying, sitting, standing and 'or walking

4 = Severe. Pulling more than 50% of the time, and/or dystonia that
prevents positioning in standard wheelchair, standing and/or
walking (c.g. requires adapted scating system to control postur-
ing, such as ASIS bar)

* — Unable to assess trunk movements

Trunk:

Upper extremities: signs of dystonia of the upper extremitics

include: sustained muscle contractions causing abnormal posturing

of the upper extremitics

0= Absence of upper extremity dystonia

1 ~ Slight. Dystonia less than 10% of the time and doces not interfere
with normal positioning and or functional activities

2~ Mild. Dystonia less than 50% of the tume and does not interfere
with normal positioning and/or functional activities

3 - Moderate. Dystonia more than 50% of the ume and/or dystonia
that interferes with normal positioning and ‘or upper extremity
function

4 = Severe. Dystonia more than 50% of the time and or dystonia that
prevents normal positioning andior upper extremity function
(c.g. arms restrained in wheelchair to prevent injury)

* - Unable 1o assess upper extremity movements

Leftupper extremiaty:

Right upper extremiry:
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Lower extremities: signs of dystonia of the lower extremitics

include: sustained muscle contractions causing abnormal posturing

of the lower extremities

0~ Abscnce of lower extremity dystona

1 = Slight. Dystonia less than 10% of the time and does not interfere
with normal positioning and ‘or functional activitics

2 « Mild. Dystonia less than 50% of the ume and does not interfere
with normal positioning and or functional activities

3 - Moderate dystonia more than 50% of the ume and or dystonia
that interferes with normal positioning andior lower extremity
weight beanng or function

4 = Severe dystonia more than 50% of the time and/or dystonia that
prevents normal positioning and or lower extremity weight bear
ing and or function (c.g. cannot maintain standing duc to severce
dystonia at ankles)

* — Unable to assess lower extremity movements

Left lower extremiry:

Right lower extremity:

Total score: Rater's imtials:
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ANNEXURE VI- HAT Score sheet

Holland Bloorview Blcorview
FO ROt R D ERTONIA ASSESS MENT TOOL (MAT) - SCORING CHART

Name. Chart/File #:
Clinical Diagnosis Date of Birth:

Umb Assessed: Gen der: Oman O remate
Oam O O mgee HAY Assessor:

Owe Owe  Dmge Oute of Assessment:

MYPE RTONIA ASSESSMENT TOOL (MAT)

SCORE
ow Ty or
SCOR ING GUIDELINES mgutive
MAT ITEM (Ommegative or 1w pomtive) "m MVPERTONIA

SUMMARY SCORE - HAT DIAGNOSIS

FAT Manusd oan be scosseed ot Do o es Dol diioorsies ot
© (010) Petings O, Sekzer L, Jethws A Mink ], Macarthr C Xnights 5, AfeMnge T
Dewiopment of the Mpetons Assessrert Tod (MAT ): Do v Mad & OV Newrol 20 10; 52(%) 8 3-«87 .
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ANNEXURE VII- DSAP Score sheet

Management of Status Dystonicus (SD) in .‘0 Evelina
Childhood #" London
Dofintion of SO Ingeasngly ¥ aQuant O COMINUOLS QENdr 3600 CyRO0NC 5 pAWMS eQuUing Lgant hoaciBl
MINIEMANt. FEpesents Mo S0were and of 25pactum o worserning dys Dol Eady recognition of
Aaena Bon and Imdy intenenton lkdy 10 Moy e cutanes.
Dyston b Sevedty Action Phn (DSAP): SRging he sewerty of worsening dys boka
Stages Descdption Suggesid Acson
1 Sits combetably, Regular deop, Statle on NO 505G ment of Nange N Medic Bas
Modsic sion required
2 MBte and cannot setlie £t €% St (WD Gy %)
Posing INeriar & with seating ac ity AGjs medic Zion o Sysonia plan
Canna tolerate s ing Cown desclde baseine
Mecic Han
3 Carnad wolerate Iing aown U gent 3 esamant
Seep douted Exclade Maatdic mamEenaation
NOgns o maabolic Cishs bance O Jirway Escdae managemant +4 hoaginl
COTEOmEs AM&s 0
4 Cinically as n Sage 3, but win mettolc Emagency Hgh Dependency Unk
dRutanca fove dely daton, oo mal Aomisdon
decroly s, creatining Mrase > 1000 UL,
s Sewre generals od CyEonia. Qnils requres Paasiaic Inengiwe care
A6 Stage 4 wih AU meRLolc AOOMEENEation of
MEICHANOYC AT CRIOA X CONpOMiSe eyl ing
TGN spon
IO-M-M&@“ I
« Urgent admission to High 1% Ling: Prasmacological.
AreaP mcanc + Sedative wpodic (dee.g
ntergiwe Care erteral cha d hya ae Ohoice of agert depends pon
+ Uendty and wext uiggens 30 VOmghg 3-6 houy © N 5 Dackground medication.
N hycraicofvpenty  Zion e e docp
*  NOOespiatony depress ant eg. Medications 10 Cons ey Indude:
Aodgesia (opouts may te erteral or IV donidine 3 Trhe wphe mad, backofen,
reguined) micr agranmvi g TOS inttially b odiepine, paDezentn, Ldope,
Qose Bochemicd Monkodng erteraly, 0.5 microg andg/ oy e rario, hdpendd
(Creatining Mrase | renal, lhver haur IV inLsion rate indially
undion B4s) + Buccal MidaxokhnvE rteral Polypher macy may be eQured
General confart and sleep- cRxepam
Respiratey /oway swppon
(decthe InLbatonmay in Addisonal
eareme Canes be requined + IVmigaxchm 20 0100 Nowr s ungic at
Candiov a6 olar suppont micy agranmv ghour (Dler ance
(Qy saudonamia common may dewlop Qioty) Congidered in ret actay
‘eiLre) Fasetatons o when sedate
« PeychdogcaliCouns MECICANON weaning is nd posEtie
SWPpart for Child and Carers Cenerd andes s in extreme TR DBS, Pallidotomy
Cams
Reforones

Alen N, ¢t al "Sntus Dystonious | A Pracice Guide” Dev Med Chid Neud

2052105112

Or Daniel E Lumaden - July 20%
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ANNEXURE VIII- Teachers Drooling Scale

Degree Description
1 No drooling
2 Infrequent drooling, small amount
3 Occasional drooling, intermittent all day
4 Frequent drooling, but not profuse
5 Constant drooling, always wet
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ANNEXURE IX- Ethical Clearance Letter

KLLE. ACADEMY OF HIGHER EDUCATION AND RESEARCH
\ Mvered - o= 5 Lanenidy)

Aiodited A" Geade by NAAC 12°7 Cydled Placed w Calegory “A' By MHRD 1Galy

JAWAHARLAL NEHRU MEDICAL COLLEGE,
NEHRU NAGAR, BELAGAVIE-$50010 (KARNATAKA-INDIA)

Website: hapiwaa s ads Phome: (+ 91400)83) Office | 472550
U-Mad - dored nomcods Prircipel: 247101
Faox Now +91 (9831 - 470739

Date: 24122019

Ref: MDC/DOME/ 2. 8 2

To,
BMO0119009

PG student in Pediatrics,
J N Medical College,
BELAGAVL

Sub: Institutions! Exhical Clearance foe the study.

With reference to the shove, we wish to inform you that your proposed research project tithd
“COMPARATIVE STUDY OF CLINICAL EFFICACY AND SAFETY OF GABAPENTIN
VS TRIHEXYPHENIDYL IN TREATING DYSTONIA IN CHILDREN WITH
DYSKINETIC AND MIXED CEREBRAL PALSY: AN OPEN LABEL RANDOMIZED
CONTROLLED TRIAL AT A TERTIARY HEALTH CARE CENTRE", i cthical and
Justifiable. The proposed research project has been cleared by the INMC Institutiosal Ethics

Commimee oo Human Subjects Rescarch,

A"
i ¢
(Dr. Anita Dalal) (Dr. M Bellad)
Member Secretary . rman,
INMC Institutiomal Ethics Committee INMC Mstitutional Ethics Committoe
on Human Subjects Research, on Human Subjects Research,
J N Medical College, Belagavi. )N Medical College, Belagani
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ANNEXURE X- Key to master chart

GENDER

GROSS MOTOR DELAY

SOCIAL DELAY

LANGUAGE DELAY

COMORBIDITIES

GROSS DEVELOPMENTAL DELAY

CONSANGUANITY

ANC

GESTATION

PLACE OF DELIVERY

MALE-1
FEMALE-2

PRESENT-1
ABSENT-2

PRESENT-1
ABSENT-2

PRESENT-1
ABSENT-2

PRESENT-1
ABSENT-2

PRESENT-1
ABSENT-2

PRESENT-1
ABSENT-2

PRESENT-1

ABSENT-2

TERM-1

PRETERM-2

HOSPITAL-1
HOME-2
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MODE OF DELIVERY

PROM

MULTIPLE PREGNENCY

CRY AT BIRTH

BIRTH WEIGHT

NNH

NICU STAY

TOPOGRAPHICAL CLASSIFICATION

PHYSIOLOGICAL CLASSIFICATION

HAT

NVD-1
LSCS

YES-1
NO-2
NO-1
YES-2

NORMAL-1
DELAYED-2

AGA-1
SGA-2

PRESENT-1
ABSENT-2

PRESENT-1
ABSENT-2

QUADRIPLEGIC-1
DIPLEGIC-2
HEMIPLEGIC-3
MONOPLEGIC-4

DYSTONIC-1
MIXED-2
SPASTIC-3

DYSTONIA-1
MIXED-2
NORMAL-3
SPASTICITY-4
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BAD

GMFM

LAQ-CP

TEACHERS DROOLING SCALE

DSAP

ADVERSE EFFECT

0-100%

0-100%

1-5

YES-1, NO-2
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PHYSIOLOGICAL | GMFM Pre | BAD Pre | HAT Pre | LAQCP Pre | DROOLING Pre | DSAP Pre Post GMFM Post [ BAD Post | HAT Post [ LAQCP Post | DROOLING Post | DSAP Post [ AGITATION [ DIZZINESS [ DROWSINESS | FEVER| VOMITING | DROOLING | CONSTIPATION | DYSTONIA | IRRITABILTY
2 70.11 5 2 3 1 73.6 7 2 2 1 2 2 2 2 2 2
2 33.67 12 2 66.99 1 40.004 7 2 67.07 1 1 2 2 2 2 2 2
2 21.43 5 2 2 1 36.68 5 2 2 1 2 1 2 2 2 2
2 19.56 6 2 1 1 23.02 4 2 1 1 2 1 2 1 2 2
2 458 5 2 1 1 51.39 5 2 1 1 2 2 2 2 2 2
2 529 2 2 50.79 1 1 57.38 0 4 51.35 1 1 2 2 2 2 2 2
2 69.7 7 2 40.711 1 1 82.65 9 2 4135 2 1 2 2 2 2 1 2
2 60.55 15 2 27.15 1 2 70.65 15 2 27.23 1 2 2 1 1 2 2 2
1 13.31 10 1 1 1 18.78 1 1 1 2 2 2 2 2 2
2 52.48 6 2 1 1 54.94 4 2 1 1 2 2 2 2 2 2
1 3.73 25 1 2 2 7.98 22 1 2 2 2 2 2 2 2 2
2 40.32 9 2 1 1 47.54 3 2 1 1 2 2 2 2 2 1
2 26.42 20 2 1 2 29.78 15 2 1 2 2 2 2 2 2 2
2 4.01 21 2 67.88 2 2 9.72 16 2 67.88 1 2 2 2 2 2 2 2
1 61.75 8 1 52.76 4 1 67.60 3 1 53.1 2 1 2 2 1 2 2 2
2 54.27 8 2 21.15 2 1 60.01 5 2 213 2 1 2 2 2 2 2 2
2 10.23 4 2 1 1 16.32 2 2 1 1 2 2 2 2 2 2
2 14.2 12 2 4 1 22.74 6 2 2 1 2 2 2 2 2 2
2 55.38 7 2 43.01 4 1 50.41 5 2 47.26 1 1 2 2 2 2 2 2
2 17.2 11 1 3 1 21.67 8 2 2 1 2 2 2 2 2 2
1 11.07 19 1 3 2 17.05 13 1 3 2 2 2 2 2 2 2
2 274 15 2 2 2 7.99 9 2 2 1 2 2 2 2 2 2
2 431 23 2 1 2 9 21 2 1 2 2 2 2 2 2 2
2 48.72 6 2 51.78 1 1 88.9 3 2 52.68 1 1 2 2 2 2 2 2
1 21.08 21 1 3 2 EXPIRED 2 2 2 2 2 2
1 72.77 15 1 1 1 74.9 13 1 2 2 2 2 2 2
2 75.30 9 2 21.47 1 1 819 2 2 21.92 1 1 2 2 2 2 2 2
2 34.24 8 2 43.07 5 1 DROPPED 2 2 2 2 2 2
1 95.83 2 1 1 1 LOST 2 2 2 2 2 2
2 5.82 15 2 1 1 LOS 2 2 2 2 2 2
2 53.64 2 2 5 1 56.67 3 2 2 1 2 2 2 2 2 2
2 0.39 15 2 3 2 LOS 2 2 2 2 2 2
2 66.38 5 2 28.55 5 92.738 0 3 28.55 5 1 2 2 2 2 1 2
2 274 5 2 3 1 5.136 8 2 3 1 2 2 2 2 2 2
2 9.5 7 2 1 1 20 10 2 1 1 2 2 2 2 2 2
2 30.78 24 2 3 2 25.42 23 2 4 2 2 2 2 2 2 2
2 3.8 22 2 3 2 5.26 21 1 3 2 2 2 2 2 2 2
2 51.07 5 2 4 1 82.92 0 3 2 1 2 2 2 2 2 2 2
2 1.48 5 2 1 2 4.52 5 2 1 2 2 2 2 2 2 2 2
1 20.22 3 1 1 1 25 0 1 1 1 2 2 2 2 2 2 2
1 5.76 2 1 2 1 6.76 0 3 2 1 2 2 2 2 2 2 2
2 6.882 25 2 62.34 4 2 DROPPED 2 2 1 2 2 1 1
1 64.37 16 1 1 69.13 13 1 1 1 2 2 2 2 2 2 2
2 29.59 11 2 2 1 33.8 3 2 2 1 2 2 2 2 2 2 2
2 19.63 7 2 71.09 2 1 23.39 5 2 70.43 4 2 1 2 2 1 2 2
2 38.74 13 2 4 2 43.66 11 2 5 2 2 2 2 1 2 1
2 46.8 8 1 65.71 1 1 61.32 8 1 64.7 1 1 2 2 2 2 2 2 2
2 52.72 6 2 2 1 DROPPED 2 2 2 1 2 2 2
1 10.98 18 1 74.27 1 2 17.79 15 1 74.98 1 1 2 2 2 2 2 2 2
1 60.28 1 1 1 1 62.336 0 3 1 1 2 2 2 2 2 2 2
2 71.78 2 2 1 1 87.97 0 4 1 2 2 2 2 2 2 2
2 95.44 0 1 1 1 97.776 0 4 1 1 2 2 2 2 2 2 2
2 28.09 3 2 3 1 39.66 1 2 3 1 2 2 2 2 2 2 2
1 18.62 3 1 1 1 34.98 2 1 1 1 2 2 2 2 2 2 2
2 25.59 18 2 48.73 1 1 37.32 15 1 58.48 1 1 2 2 2 2 2 2 2
2 11.56 12 2 3 1 16.55 10 2 3 1 2 2 2 2 2 2 2
1 26.75 5 1 3 1 28.91 4 1 2 1 2 2 2 2 2 2 2
2 5.92 23 2 65.92 3 2 11.28 20 2 62.18 2 2 2 2 2 2 2 2 2
2 26.54 9 2 2 30.76 5 2 2 2 2 2 2 2 2 1
2 15.64 11 2 71.43 5 1 14.92 7 2 70.09 1 1 2 2 2 2 2 2 2
1 81.52 2 1 18.26 3 1 85.64 0 3 16.41 3 1 2 2 2 2 2 2 2
2 79.946 7 1 34.08 1 1 90.14 7 1 33.1 1 2 2 2 2 2 2 2
1 17.95 19 1 1 1 26.76 15 2 1 2 2 2 2 2 2 2 1
1 48.35 4 2 63.12 5 1 59.51 0 3 63.12 2 1 2 2 2 2 2 2 2
1 19.47 9 1 1 1 28.42 9 1 1 1 2 2 2 2 2 2 2
2 79.52 2 2 17.18 1 1 86.44 0 4 17.82 1 1 2 2 2 2 2 2 2
2 43.68 11 2 50.18 1 1 51.37 11 2 49.14 1 1 2 2 2 2 2 2 2
2 8.58 17 2 5 2 30.322 4 1 19 1 2 2 2 2 2 2 1
2 34.76 12 2 65.43 1 1 36 13 2 66.47 1 1 2 2 2 2 2 2 2
1 36.85 11 1 1 1 3557 12 1 1 1 2 2 2 2 2 2 2
2 29.64 17 1 1 1 38.83 9 1 2 1 2 2 2 2 2 2 2
2 1.176 20 2 3 2 5.63 20 2 4 2 2 2 2 2 2 2 2
1 3.744 11 1 3 1 9.72 10 1 2 2 2 2 2 2 2 2 2
2 73.67 3 2 1 1 84.77 0 3 1 1 2 2 2 2 2 2 2
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