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The Apert syndrome corresponds to the acrocepha-
losyndactyly type I, and it is characterized by cranio-
synostosis with fusion of any suture of the cranium and/
or of the skull base, associated with midface hypopla-
sia, symmetric syndactyly of the hands and feet and
other systemic malformations. Most frequently the ab-
normal fusion occurs in the coronal sutures. Mental
retardation is considered usual for patients with Apert
syndrome and may be due to brain malformations, high
intracranial pressure or family environment.

The objectives of this present study are: to summa-
rize the brain malformations observed in magnetic reso-
nance images; and detect the bone abnormalities of
the cranium and the skull base observed in the helical
tomography images of the patients with Apert syn-
drome; to analyze the changes in the disposal of the
brain structures after surgery; to correlate these find-
ings with the neuropsychological evaluation. We also
tried to determine other relevant aspects involved in
the cognitive development of these patients such as
social classification of the families, parents’ education
and the timing for surgery. The relevance of the mental
development of the patient to his/her family’s quality
of life was also analyzed.

In the present study, 18 patients with Apert syn-
drome were thoroughly studied based on protocols pre-
viously completed. In February of 2001 the age of the
patients was between 14 and 322 months. The evalua-
tion of the patients was done by an interdisciplinary
team. The image studies included helical tomography
with three-dimensional reconstruction of the skull and
they showed short anterior cranial fossa in seven pa-
tients and deep medial and posterior cranial fossa in
all cases. Using the magnetic resonance images of the
brain, ventriculomegaly was observed in five cases, hy-
poplasia of corpus callosum in five cases, hypoplasia of
septu pellucidum in five cases, cavum Vergae in two

cases and arachnoid cyst of the posterior fossa in two
cases.

Forty-four percent of the patients did not present
any brain abnormalities. Morphologic measurements
of the corpus callosum were established and showed
values between 0.4409 and 1.0237. There were statis-
tical correlation of these data with the results of the
surgery (p = 0.012; t = 2.83). The social analysis of the
families showed that 12 of then were of low-income
and 6 were of middle-income. The intelligence quo-
tient or developmental quotient was obtained with each
neuropsychological evaluation and the values observed
were between 45 and 108 (average = 74). The quo-
tients were unsatisfactory (below 70) in 4 patients. A
short form of the Questionnaire on Resources and Stress
was used to analyze the quality of life of the patients
and their families. In this questionnaire factor II - “Pes-
simism” was the most frequent factor observed. On
the other hand, the intelligence quotient of the pa-
tients was directly correlated to the factor I - “Parent
and Family Problems” (p = 0.036, r = -0.497) and to the
factor III - “Child Characteristics” (p = 0.017, r =-0.556).
The mental development was also related to the qual-
ity of the family environment (p = 0.009; r = 0.595) and
parents’ education (p = 0.035; r = 0.499). The mental
development was not correlated to brain malformation
(Fisher; p = 0.068) or age at the time of operation (p =
0.296; r = -0.329).

In conclusion, morphologic measurements of the
corpus callosum are evidence of changes in the dis-
posal of the brain structures after surgery. Quality of
the family environment was the most significant fac-
tor directly involved in the mental development of the
patients with Apert syndrome and this is relevant to
determine the quality of life of these families.
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The objectives of this study were: to evaluate the
pituitary morphologic characteristics by NMR exami-
nations, of the pituitary-hypothalamus region in af-
fected homozygous adults and children individuals and
in heterozygous adults individuals, all with a mutation
(IVS1 + 1G → A) in the receptor gene of the releasing
hormone of the growth hormone (GHRH-R); to com-
pare the values of the pituitary volume and the cranial
volume of the affected homozygous adults individu-
als, with the values of a group of non-affected adults
individuals of the same region; to verify the occurrence
of pituitary hypoplasia, morphology of the pituitary
stalk and neurohypophisis location in the affected
adults and children group.

We studied 38 individuals from the community of
Carretéis and surroundings – Itabaianinha-SE. They were
divided in 4 groups: Group I – 9 adults (5M and 4F),
normal homozygous (WT / WT), with age of 38 ± 11.7
years (Control Group); Group II – 13 adults (6M and
7F), heterozygous (MUT / WT), with age of 42.33 ±
8.60 years; Group III – 8 adults (3M and 5F), affected
homozygous (MUT / MUT), with age of 41.37 ± 15.04
years; Group IV – 8 children (3M and 5F), affected ho-
mozygous, with age of 11.87 ± 2.47 years.

The affected homozygous individuals (MUT / MUT)
had a particular clinical phenotype: short stature, sharp
voice timbre, cherubim facies, central obesity, thin and
wrinkled skin, very reduced IGF-1 concentration and
GH response to the clonidina and insulin hypoglycemic
tests.

 All individuals were evaluated regarding: anthro-
pometric measures (stature, head circunference and
cranial volume) and IGF-1 concentration. Pituitary-hy-
pothalamus region was examined by NMR scans. Pitu-
itary height, length and width were measured in order
to build its volume by using the cubic (V= h . l . w ) and
elliptical (V= h . l. w / 2) shapes. Pituitary volume and
the cranial volume were compared through the follow-
ing variations: Pituitary Volume Fraction (PVF), Cranial
Volume Fraction (CVF) and Volume Ratio (VR). The sta-
tistical analysis was carried out through the SSPS.8.0
program (Statistical Packet for Social Science) and data
expressed in average ± SD. It was considered statisti-
cal significance when p < 0.05.

In adults cephalic perimeter showed no difference
between Groups I and II (54.66 ± 1.22 cm and 54.57 ±

1.63 cm respectively) and was reduced in Group III (50.42 ±
1.14 cm).

There was no difference is pituitary height between
Groups I and II (4.41 ± 0.62 mm and 4.61 ± 1.55 mm
respectively). In Group III, the pituitary height was 2.67
± 0.87 mm and the pituitary height SDS, -1.95 ± 0.58;
in Group IV, the pituitary height was 2.87 ± 0.79 mm
and the pituitary height SDS, –2.84 ± 0.04. Pituitary
hypoplasia was present in all Group IV individuals and
in 5/8 of Group III patients.

The pituitary volume resulted normal in Groups I
and II (414.56 ± 71.57 mm³ and 417.12 ± 140.86 mm³
respectively), meanwhile in Groups III and IV (124.13
± 64.23 mm³ and 155.68 ± 39.79 mm³ respectively)
they were reduced, characterizing the pituitary hypo-
plasia, it seems to be due to a presence decrease of the
somatotrophs resulted from the genetic involvement
in the GHRH-R gene that blocks GHRH action.

A comparative study was developed between the
pituitary and the cranial volumes , through the PVF, the
CVF and the VR. There was no difference between
Groups I and II, in PVF (1/1) and CVF (1 / 0.99). When
the comparison was done between Groups I and III,
the PVF (1 / 0.29) has a difference of 71% while the
CVF (1 / 0.78) has a difference of 22%.

Groups I and II VR had the same values (0.015 ±
0.040); in Groups III and IV, the values (0.006 ± 0.02)
were 3 times lower than Groups I and II. The relation
pituitary / cranial volume is 0.015% in Groups I and II
and 0.006% in Groups III and IV.

In the affected homozygous treated children (Group
IV), it was observed that pituitary hypoplasia was
present for the entire group (the pituitary height SDS,
–2.84 ± 0.79), when compared before and after treat-
ment, an increase in both stature and a cephalic pe-
rimeter was found. The treatment of the affected chil-
dren with recombining GH influences more the height
bone growth and the cephalic perimeter.

 We conclude that there is a pituitary hypoplasia in
the homozygous adults and children individuals af-
fected by the IVS1 + 1 A → G mutation. The decrease
of the pituitary volume is higher than the decrease of
the cranial volume in the affected homozygous indi-
viduals. The decrease of pituitary volume is not exclu-
sively due to decrease of the cranial volume but on the
reduction of the somatotrophs too.
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Pituitary volume was similar in heterozygous and
normal homozygous individuals.

All analyzed individuals had complete pituitary stalk
and neurohipophisis in topical location.

The finding of hypoplasia isolated from the pitu-
itary suggests the DIGH presence, especially by the
GHRH-R mutation.
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Twelve patients diagnosed as leprosy neuropathy
were studied, regardless of their leprosy classification.
All patients were submitted to a clinical (neurological)
evaluation, to an electroneuromyographic exam and, six
of them, to a nerve biopsy. They had different clinical
symptoms. Some of them were on use of oral corticoste-
roid. They all received one gram of intravenous meth-
ylprednisolone during 90 minutes, for three days and
had this same dosage repeated during the two follow-
ing weeks.

They were then seen at the ambulatory and their
symptoms were analyzed according to the Visual
Analogic Scale (VAS). After three months of pulsothera-
py, another electroneuromyography was performed.
Those patients who did not show clinical improvement
were submitted to another course of pulsotherapy, ac-
cording to the histopathological exam. Those who had

major neurological deficits received a monthly treat-
ment (a single dose of one gram of intravenous meth-
ylprednisolone).

Theree was a six to seven points improvement in
the VAS. There was no similar improvement concerning
the electroneuromyographic exam. Those patients tak-
ing oral corticosteroid had a better response to the in-
travenous medication, considering the period of time
they were on oral medication and their complains be-
fore the initial treatment with intravenous methylpred-
nisolone.

The intravenous treatment with methylprednisolone
in pulsotherapy must be considered in leprosy neur-
opathy due to its good results and decreased risks in
long.term therapy.
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Two immunodiagnosis tests were standardised: in-
direct fluorescent antibody test (IFAT) and enzyme–
linked immunosorbent assay (ELISA), for the detection
of anti-Cysticercus cellulosae antibodies, in cerebrospi-
nal fluid (CSF), in carriers of neurocysticercosis (with
alive or degenerating cysticerci).

o antigens were studied: a homologous (Cysticer-
cus cellulosae) and a heterologous (Cysticercus longi-
collis) antigen. For the production of Cysticercus longi-
collis antigen only the vesicular fluid was used on the
ELISA test, which was much superior than Cysticercus
cellulosae. For Cysticercus cellulosae, the parasitic mem-
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branes of the scolex and total saline extract were used
due to the small yield of the vesicular liquid. For IFAT the
number of particles was established in 20 to 30 (for
field, increase of 400x). The conjugate concentration
used was 1:250. The ELISA test was standardised: anti-
gen concentration: 1mg/well; dilution of the CSF: 1/1;
dilution of the conjugate: 1: 3000; cut-off to C. cellulo-
sae was 0.210 and cut-off to C. longicollis was 0.306.
When compared to the gold standard and the sero-
logic techniques with homologous antigen, character-
izing the definitive diagnosis, the IFAT sensitivity was
of 90.6%, considering the total number of analyzed
samples (39), being 90.5% for patients’ samples with
cysticerci in activity and 90.9% for patients’ samples
with calcifications in the encephalon. As for the ELISA

test the sensitivity for the same group of samples was
of 90.9%, being from 95.2% and 83.3%, for patients’
samples with cysticerci in activity and for patients’
samples with calcifications respectively, equally with
definitive certainty diagnosis for neurocysticercosis.

The heterologous antigen can be used as alterna-
tive to the homologous antigen. The revenue and the
control of the environmental variables in the mainte-
nance of the stump and the indicators of the tests al-
low the use of this biological component for produc-
tion of extracts destined antigens for the research of
anti-Cysticercus cellulosae antibodies in CSF.
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