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Abstract

Thyroid funcdon tests were performed on 44 patents with cerebral palsy (CP) and on 33 healthy
children as the control group. In the padent group total tiicdothyronin (TT3), total thyroxine (TT4).

ze triiodothyronin (FT3), fres thyroxine (FT4) and thyroid-sdmulatdng hormone (TSH) levels were

found in wholly normal ranges. These values have shown no significant difference with respect to those
orf the conmol group (p>0.05). It was smiidng that 43 %, 41 % and 53 % of the padents were under 3
percentile according to length, weight and head circumference respectvely. Thyroid functdon tests of
the padents with growth retardation had no significant difference frc m those of the conmois and
padents without growth retardadon. The TT4 and FT« levels in the patients using phenobarbital were
considerably lower than those thar are not using it (p<0.05). However, thers wers no significant
difference in two groups with respect to T3 and TSE levels. '
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Serebral Palsi'li Hastalarda Tiroid Fonksiyonlari ve Bu Hastalarda
Phenobarbitalin Tiroid Hormonlarima Etkisi

Ozet

Serefral palsi'li 44 hastada tiroid fonksiyon testleri tayin edildi. Kontrol grubu olarak 35 saglam
cocuk jecildi. Hasta grubunda T3, Ty ve TSH seviyeleri normal siurlarda olup, konmrol grubuna gére
aradaki fark istatistikse! olarck énemsizdi (p>0.05). Serebral palsi'li hastalarin % 43°d boyca, %6 41'i
agiwrlikca, % 53'i bag ¢evrest bakimindan 3 persentilin altindayd:. Geligme gertligi olan hastalarda tiroid
forksiyon testleri kontrol grubuna gére Gnemii bir farkiilik géstermedt (p>0.05). Antikonviiizan
olarak phenobarbital alan hastalarda TT4 ve FT4 degerleri ilag almayanlara gére anlamli olarak
didgikri (p<0.05). .

Anahtar Kelimeler: Serebral palsi, tiroid fonksiyoniar:, phenobarbital.

Cerebral palsy (CP) is not a specific disease or
syndrome. It comprises a group of motor
disorders characterized by abnormal controf of
movement or posture present from birth. The dys-
function is caused by brain impairment and is
neither episodic nor progressive (1-3).

CP is the most common movement disorder of
childhood. It's prevalence has besn reported to be
about 1.2 to 2.3 per 1000 by early school age
(1.2,4).

The gause is often obscure or multfactorial.
Intrauterine hypoxia is a frequent cause (3,5-7).
Nevertheless, the causes of CP in the vast
majority of patients are unknown (1,3).
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[t is characterized by paralysis, weakness,
incoordination or ataxia. Of these patients with
CP, approximately 25 % to 50 % have some type
of seizure disorder (2,3,9), 50 % to 70 % have
mental retardatdon (2,10).

Thyroid hormone (TH) has both general and
specific effects on growth. An important effect of
TH is to promote growth and to develop the brain
during feral and for the first few years of
postnatal life (11).

The purpose of the present study was an
evaluation of the growth status of the patients
with CP, and an investigation of the thyroid
hormone levels, and determinaton of the effect
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on thyroid function of long-term anticonvulsant
treatment with phenobarbital in thc same
patients.

Patients and Methods

This study was carried out using 44 patients
with CP registered to the Rehabilitation Center

for Turiish Spasuc Children's Sociaty in Isparta. -

Thirty five healthy children that were admitted
to our out-patient clinic, were selected as the
control group. The chiidren that were diagnosed
previously as CP were resxaminated by the
pediarricians and neurologists. The earlier
diagnosis was confirmed by physical and
neurological examinations, and laboratory
findings. According to the Neyzi's Growth Chart.
patients were divided into three groups. as under
3, 3 to 50, and 50 to 97 percentiles for length,
weight and head circumference (12). From the
patients, these who are regularly using
phenobarbital for at least a year were selected.
Thirteen of these patients who are using
phencbarbital were identified.

Venous blood samples were taken from all of

the patients and stored at the -209C until analysis.
Total tritodothyronin (TT3). total thyroxine
(FT4), free triiodothyronin (FT3), free thyroxinz
(FT4) and thyroid-stimulating hormone (TSH)
levels of blood samples were determined with
enzvme linked fluorsscent assay (ELFA) by using
VIDAS device of BioMerieux™ Company. The
patient and the control groups., and drug
administered patient and no drug administered
patient groups were compared with each other
with respect to thyroid hormone (TH) levels.

The results were cvaluated statistically by
using a statistics software package, namely
Microstat. All data were expressed as mean=SD.
Statistical analysis of comparisons between
different groups was done using Student’s t-lest.
P value <0.05 was cansidered significant.

Results

The ages of the CP patients were between | lo
14 years and 18 of them were girls and the rest
(26) were bovs. The ages of the control group
were ranging from 2 to 13, and 15 of them were
girls and 20 of them were boys. The age and sex
distribution of the patient and contro! groups
were shown in Tablc 1.

CP. patients were divided into threc groups
with respect to the percentile values of length.

weight and head circumference measurements. In
this distribution, less than 3, 3 to 50, and 50 to 97
percentile ranges were taken into consideration.
There was no patient who had a greater value than
97 percentile.

Table 1. The distribution of the cases according
to the age and sex in patient and control groups.

Ages Patient Group Control Group
(vear) Girls Beoys Total Giris Bovs Total
1-3 3 6 8 2 3 5
4-6 8 12 20 8 9 17
7-14 7 8 15 5 g 13
Total 18 26 44 15 20 35

Table 2 shows the length, weight and head
circumference percentile values for boys and giris
separately. Of the whole patient group, 19, 18. and
21 patients were under 3 percentile according to
length, weight, and head circumferences respec-
tively.

However. all of the patients ha¢ .ormal TH
levels (Table 3), and also there was no significant
difference betwesn the control and the patient
groups (p>0.05).

The serum thyroid hormones in CP according
to the percentiles for length. weight and head
circummference are shown in Table 4. Only the
groups less than 3 and 3 to 50 were taken into
consideration for TH evaluation, and the 50 to 97
percentile group was discarded because of in-
adequate number of patients. The TH levels of the
two group were in normal ranges, and there were
no significant difference bstwesn two groups
(p>0.05).

Table 2. The distribution of girl and boy cases
according to the percentile vaiues for length.
weight. and head circumfersnce.

Percentiles for giris Pzrcentiles for bovs

<3 3-30 50-97 <3 350 50-97
L 9 8 1 10 13 3
w 7 8 3 11 10 5
HC 11 5 2 13 9 4

L: Length W: Weight HC: Head Circumference

Table 5 shows the TH levels of the patient
groups using drugs. The obtained values were
compared with thosc of the control and no drug
using paticnts. It was found that among all the
hormone levels, only TT4 and FT4 levels of the
patients using phenobarbital were significantiy
less than that of the control group.

SDU Tip Fakiiltesi Dergisi 1995:2 (1): 941 3.



Thyroid Functions in Children with Cerebral Palsy/ Tung. Delibag, Akhan, Tahan.

11

Table 3. Serum thyroid hormones in patients and conwol subjects (meanx SD).

Group T3 FT3 TT4 FT4 TSH
(0.95-2.50) nmol/ml (4.00-8.35) pmol/L (60-120) nmol/L (9-20) pmol/L (0.25-5.00) u TU/ml

ce 1.92+0.36 6.22+0.48 97.43=3.52 16.61=2.45 3.28=1.23

Control 2.08+0.35 7.01£0.67 102.24£3.43  17.65:1.97 3.36£0.98

o values >0.05 >0.05 >0.05 >0.05 >0.05

Table 4. Serum thyroid hormones in CP according to the percentiles for length, weight and head

circumference.

Percantiles Measurement TT3 FT3 TT4 FT4 TSH
Length n=19 1.620.67 . 5.77+£1.87 04.612.45 16.48%3.2 3215063

<4 Weight n=18  2.182027 6.36+0.42 96.79+3.24 17.08=2.41  4.1220.95
HC n=19 2.14+0.36 6.130.23 89.95£4.72 17.1323.25  4.53=1.34
Langth n=21 1.97+0.70 6.11=1.08 98.56=3.15 17.76=2.21  3.71+0.46

3-30 Weight n=18  2.07+0.40 6.76x1.54  102.79+3.63 16.78%2.835  3.62:0.64
HC n=16 6.63=1.37 09.25+4.68 17.53=2.19 4.13=L.33

2.14£0.26

n= number of subjects

Table 5. Thyroid hormone levels of drug administered and non administered groups.

Grour TT3 (nmol/ml) FT3 (pmol/L) TT4 (mol/L) FT4 (pmol/L) TSH (u IU/ml)
Phenobarbitai n=13  2.01+0.43 6.96+1.94 79.14+4.66 11.92+2.24 3.52+0.75
No drug n=31 2.11+0.38 7.54+0.49 108.87x7.53 18.01%1.48 3.38=1.53
P value >(0.05 >0.05 <0.05 <0.05 >0.05
n= number of subject
Discussion An obvious growth retardation was seen in the

Although the defining disability of CP is
motor disfunction, several other type of
disabilities are also present. Even though CP is a
static encephalophaty, effects of the central
lesions are changeable with age (13).

In the present study the boys to girls rado of
the patients were 1.44 which is in conformity
with 1.5 value reported in the literature. The
highest number of patents were in the 4 to 6 age
group. Table 3 shows that the length and head
circumference growth of girls were less than that
of boys. In the CP diagnosis. a common indicaton
is that the head circumference value was under 3
percentile (10).
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patient group, a finding which requires to be paid
attention to. To determine whether thyroid
hormones effect this growth retardation. several
hormonal investigations were carried out.

. According to our results all of the TH levels

were normal in the patient group, and thers were
no significant difference berwesn the patients and
the control groups. We are not able to compars
this results with the others, because we couldn't
find any earlier study related to this subject in the
literature. In conclusion our results indicate that
the growth retardation in patients with CP was
not due to secondary thyroid hormonal changes,
leaving us with an important question what
causes the growth retardation in patients with
CP. It can be speculated that growth retardagon
in patient with CP may be due to primary cercbral
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injury or other endecrine disorders that come into
being sccondany cercbml injury or the other
factors such as nutidoenal deficiency.

It was reported that some of the drugs used
for treatment affect the endocrine system (14-16).
According to our study it was found that
although all of the TH levels of phenobarbital
using patients were in normal ranges, only TTa4
and FT4 levels were significantly lower than that
of the no drug administersd group (p<0.05). This
finding of our swdy is in agreement with
statement that phenobarbital induced function
oxidases and enhance clearance of thyroxine. This
effect may be accompanied by increased T4 to T3
conversion. This drug decreased TT4 and FT2 with
normal T3 and TSH due to combined effects (16-
19). This result is in conformity with findings of
other investigators (18, 20-22). There are some
reports indicating that anticonvulsants not only
affect thyroid hormones subclinically, but also
cause clinical hypothyroidism (23). For this
reason thyroid functions must be monitored in
patients receving antdconvulsant therapy.
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