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Abstract

Mutations or chromosome aberrations are considered alterations in the chromosome
number or structure. They are mainly considered due to gametogenesis inborn error
(meiosis) or during the zygote first cellular divisions. All these alterations might be observed
during metaphase from the cellular cycle, where DNA loses are seen (clastogenic processes)
due to DNA repair processes deficiency o total absence, among others. 5000 chromosome
studies were performed at Hospital Para El Nifilo Poblano (Pediatric Hospital) in Mexico. From
1992 to 2011, were 34.6% (1596 patients) showed different chromosome alterations. Among
the studies population, male and female pediatric patients with different genetic diseases
were chosen. These chromosome changes are classified as numeric or structural alterations,
respectively. Another group of genetic alterations in this study were based on inborn
metabolic diseases known as metabolic diseases which can be inherited among generations
in a recessive inheritance trait mainly. A wide variety of pediatric patients with genetic
diseases due to metabolic or chromosome alterations are described in this study analyzing
their clinical characteristics, medical, surgical and nutrimental treatments and their clinical
evolution according to the genetic disease.

Keywords: chromosome mutation, numerical and structural changes, karyotype
metabolism, inborn errors of metabolism and DNA

INTRODUCTION

1. Chromosome Alterations. Mutations and chromosome alterations are
considered to be alterations in the number and structure and secondary to
errors of the birth (meiosis) or during the first cell division of the Zygote. All
these alterations must be observed during the metaphase of cell cycle
where the losses are observed (clastogenic process) due to the deficiency
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of the processes of repair of DNA or total absence. In order to have an
incidence of chromosome alterations in the State of puebla 5000
chromosome studies in the Hospital for the Poblano child, carried out (1992
-2011) Figure 1.

The 34.6% (1596 patients) of the studied patients, showed different
chromosome alterations. Another group of genetic alterations are known as
mutations and are inherited in different generations. A wide range of
pediatric patients with genetic diseases by chromosome alterations and are
described in this chapter.

Clinical features as dental, nutritional, medical or surgical procedures are
analyzed and their evolution according to the genetic condition evaluating
its relationship in the health area.

ALTERACIONES CROMOSOMICAS EN 19 ANOS

H.N.P. (1596 PACIENTES)

OTrisomias 1553

@ Deleciones 9
Olnversiones 1
DAnillos 4

®Duplicaciones 2

O Translocaciones 11

BMonosomias 15

OQuimeras 1

Figure 1. Chromosome alterations, shows 1596 (34.6%) patients with
different aberrations. Of these, 1553 (33.6%) patients with Trisomy.

The word chromosome comes from the Greek (chroma, color) and
(soma, body) for their property to be stained with specific staining particles.
A chromosome is a structure composed of deoxyribonucleic acid (DNA)
and protein within the cells. It is a simple piece of DNA with genes,
regulatory elements and other nucleotide sequences. Chromosomes are
also found attached to proteins, which serve as packages of DNA and
controls its function Thanbichler et al., 2005; Sandman et al, 1998;
Sandman K, Reeve, 2000; Pereira et al, 1997. The chromosomes are
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different according to each variety of organisms. The DNA molecule may be
circular or linear, and consist of 100,000 to 10,000,000,000 Paux et al.,
2008. nucleotides in a long chain. Eucariotas, 1973 cells usually have linear
chromosomes and cells procariotas Thanbichler M, Shapiro L, 2006;
Nakabachi et al., 2006; Pradella et al., 2002, it has small groups of circular
chromosomes. Also, cells contain more than one type of chromosomes; for
example, mitochondria in most eukaryotes and chloroplasts in plants their
chromosomes are small.

In eukaryotes, nuclear chromosomes are packaged by proteins into a
condensed structure called chromatin. This allows the complete DNA
molecule is found inside the nucleus. The structure of chromosomes and
chromatin varies through the cell cycle. Chromosomes are considered
essential in cell division unit must replicate, divide and pass in a satisfactory
manner to the new cells to preserve their offspring.

The chromosomes exist as duplicates or not duplicate. Not duplicated
chromosomes are single linear chains, different of duplicated chromosomes
(copied during synthesis phase) contain two copies joined by a centromere.
The compaction of the chromosomes during meiosis and mitosis.
Chromosome recombination plays a vital role in the evolution and genetic
diversity. If these structures initiated through processes known as
chromosome instability and mutation, cells may die or avoid the onset of
apoptosis, initiating a risk for the onset of cancer.

Human chromosomes are divided into two types; autosomes and sex
chromosomes. Some genetic characteristics linked to the X chromosome
and are passed through this chromosome. The autosomes contain
hereditary information. Gametes are produced by meiosis of a cell line.
During meiosis, homologous chromosomes of the parents can exchange
chromosome material between them (crossover), and resulting in new
chromosomes.

DISCUSSION: Chromosome aberrations are disruptions in the normal
chromosome structures and is considered a major cause of genetic human
conditions, known as genetic disease that can have or not a pattern of
inheritance, such as Down syndrome, considered as the most frequent
chromosome Trisomy observed in this study with a number of 1511
patients, Table 1 & Figure 2.
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Chromosome Aberrations
1. Trisomy

2. Deletions

3. Inversions

4. Rings

5. Duplications

6. Translocations

7. Monosomies

8. Chimeras

Chromosome Aberrations

Total of Trisomies

Trisomy 21
1. T21
2 121,14
2. T21;21
3 Mosaic

Varias Trisomias

Different Chromosome Aberrations:

Total (karyotipes)
Total normal karyotipes

Total Chromosdme Aberrations

Volume 2

(%) patients
1553

9

1

4

2

11

15

1

(34.6%) 1596
(33.6%) 1553
(32.8%) 1511

1127
260
43
81

(0.90%) 42

(0.93%) 43

(100%) 5000
(65.4%) 3021
(34.6%) 1596

Issue 2 | 2014

Table 1. Different chromosome alterations in 19 years in the Hospital del
nifio Poblano, Mexico.

Research on the human karyotype took many years to resolve the most
basic question. They questioned how many chromosomes contain a normal
diploid human cell. In 10, reported 47 chromosomes in spermatogonia and
48 in oogonia, concluding an XX/XO von Winiwarter, 1912; Painter, 1922
sex determination mechanism was not sure whether the diploid number of
man was 46 or 48 and subsequently insisted on humans have a XX/XY
Painter, 1923; Tjio and Levan, 1956; Ford and Hamerton, 1956 system.
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PRINCIPALES TRISOMIAS 21
H.N.P. (1511 PACIENTES)
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Figure 2. Of all the trisomy chromosomes, 1553 (33.6%), are observed 1511
(32.7%) were different types if compared to trisomy 21.

Taking into account the reported techniques von Winiwarter, 1912;
Painter, 1922; Hinnebusch and Tilly, 1993, 48 chromosomes in chimpanzees
were showed (the closest to the current human beings living relative). Some
chromosome rearrangements do not parents cause disease healthy carriers,
such as translocations, or chromosome insersions, although it can lead to a
higher probability of a child with a chromosome disorder as found in this
study Table 1.

In this first study different chromosome aberrations were analyzed from
1 to chromosome 22 and sex chromosomes.

Patients as mentioned in Figure 1, are the result of 5000 karyotypes
which were carried out from 1992 to 2011, showing different chromosome
alterations 33.6% (1553) showed a chromosome Trisomy. Of these 33.6% of
the population, trisomic, 32.8% (1511 patients) were diagnosed as Down
syndrome (trisomy 21) Figure 2 and 0.90% have other Trisomia table 1.
Similar to the rest of the chromosome aberrations 0.93% (43 patients)
Table 1 & figure 1.
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In relation to chromosome translocations; a male patient with multiple
oral tumors diagnosed by studies of oral histopathology as Cementoma
Gigantiforme (being evaluated by oral histopathology and every 6 months
for Oncology to avoid cell metastasis) with a translocation 46, XY, t(1;4)
(ql1qll) Aparicio et al, 2002; Aparicio et al., 2006 this case is different
from a patient with multiple processes of abortion in their medical history
without craniofacial alterations figures 3 A, B & C, and a chromosome
translocation t(2;18).

Figure 3 A. Patient with multiple processes of abortion, B. without
craniofacial dimorphism. C. the karyotype shows chromosome translocation
t(2;18).
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Another patient with altered craniofacial and oral cavity diagnosed as
Opitz G/B.B.B syndrome, hypertelorism, unilateral cleft lip and oral and
facial asymmetry with an unexpected translocation between the long arms
of chromosomes 3 and 4, t(3g;4q) 46XX Aparicio et al., 2001. A male
patient with hypertelorism, sinofris, small nose and hypoplasia of the nasal
wings with a translocation of the short arm of chromosome 6 at the long
arm of chromosome 9 t(6;9) was also analyzed, and was associated with
cancer predisposition Aparicio et al, 2006 ; Aparicio et al, 2012. Two
healthy carriers parents were observed in this study, one of them (mother)
with 46XX, ins (10; 7) (q21; q23935) translocation. However, her child with
mental retardation revealed a translocation of the long arm of chromosome
10 t(10g+), giving rise to a partial Trisomy 7, Aparicio et al, 2010. This
family was compared with a family where an affected mother as well as
both son and daughter without phenotypic malformations. The mother was
diagnosed with breast cancer having practiced mastectomy. The karyotype
of the family members (mother, son and daughter) revealed a translocation
between chromosomes 13 and 15 £(13;15), this type of cancer has also been
associated with this chromosome aberration Aparicio et al, 2006. Several
patients were diagnosed with lip and palate cleft bilateral, without
craniofacial dimorphism. As well as the male patient who revealed a partial
Trisomy of chromosome 14 (14g24-qter) due to a translocation t(11;14)
(p25; 12)(p25.1;,Q24.1) figures 4 A & B.

11 14

Figure 4 A. Male patient with lip and bilateral cleft palate and Craniofacial
dimorphism B. The karyotype revealed a partial Trisomy of chromosome
14 (14924-qgter) due to a t (11; 14), a balanced translocation (p25; 12)
(p25.1,Q24.1).
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Since the chromosome 11 is associated with several genetic syndromes
Grossfeld et al., 2004. Similar case as the newborn patient with cleft palate
and Dysplasia of ears with a 21; 14 chromosome translocation due to
Trisomy 14, although the patient as shown does not show mayor craniofacial
malformations associated figure 5, A, By C.

Figure 5A. Newborn with cleft palate B. patient And C. Dysplastic ears
revealed a balanced chromosome translocation 21; 14 due to Trisomy 14.
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However several patients with facial asymmetry associated with
chromosome 16 were observed, for example, two cases where a male
patient with craniofacial dimorphism was diagnosed as Parry Romber
syndrome with duplication of the long arm of chromosome 16 (16q +)
Aparicio et al., 2005, similar chromosome findings were observed in one
patient.

Obesity and mental retardation were the main outcomes, as shown
below in Figure 6A, B and ¢, where karyotyping revealed a doubling in the
heterochromatin of chromosome 16, XX16gh region + chromosome 21 (46,
XX, 16gh + 21PSTK +).

C

Figure 6A. Female patient with obesity and mental retardation B. Without
phenotypic malformations, C. karyotyping revealed a doubling in the
heterochromatin region of chromosome 16, 46, XX 16gh + chromosome 21
(46, XX, 16gh + 21PSTK +).
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1553 patients were diagnosed with chromosome trisomy, where 32.8%
(1511 patients) in Figure 2 were diagnosed as Down syndrome (trisomy 21).
This alteration is caused by an extra copy of chromosome 21 (trisomy 21).
Characteristics include decreased muscle tone, skull asymmetrical and mild
to moderate development disability Aparicio et al, 2009. An observed
association was reported to chromosome translocations; 260 patients 46XY t
(14;21)0 46XXt(14;21q) between the chromosome 21 long and chromosome
14, 43 patients 46XY t (21; 21) or 46XX t (21; 21) and 81 patients with
mosaicism. In addition, 0.90% has other trisomies in different chromosomes
Table 1 as in the case of trisomy of chromosome 6 in a female patient
diagnosed without phenotypic or craniofacial malformations, considering
that Trisomy 6 is an extremely rare event and has been associated with
aplastic anemia Geraedts and Haak, 1976 and secondary malnutrition.

Facial hypoplasia has been associated with a partial Trisomy of
chromosome 7, 46XY, 7q +, it was diagnosed in a male patient and
hypotelorism, sinofris, hypoplasic maxilla with restricted movement and
limited mouth opening as shown below in Figure 7 A, B and C, important
issue to the department of nutrition from the Hospital due to malnutrition,
secondary to a bad feeding technique.
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C

Figure 7A. Patient men with facial hypoplasia, B. maxillary have
hypotelorism, sinofris and hypoplasia with restricted movement and oral
limitation, C. karyotype revealed a partial Trisomy of chromosome 7, 46XY,
7q +.

Instead, facial hypoplasia was associated with facial asymmetry have
been associated with partial Trisomy of chromosome 7,46XX, 7q +. Figure
8A B&C.
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C

Figure 8 A. Female patient with facial hypoplasia and deviation of both
eyes, small mouth B. facial and maxillary hypoplasia C. karyotype revealed a
partial Trisomy of chromosome 7, 46XX, 7q +.

Edwards and Patau syndromes are rarely diagnosed at the Clinic of
Pediatrics, taking into account that both syndromes share similar
symptoms. A patient with Trisomy of chromosome 13 or Patau syndrome
was evaluated with hypoplastic face, lip and bilateral cleft palate and small
nose, craniofacial dimorphism, flexion of the fingers of both hands. Trisomy
13, is the least common autosomal trisomies, after the Down syndrome
(trisomy 21) and Edwards (Trisomy 18) syndrome. The extra copy of
chromosome 13 in Patau syndrome causes serious cardiovascular,
neurological and facial defects that make it difficult for the infants to
survive. However clinical data such as hirsutism, microcephaly, sinofris,
mandibular hypoplasia, flexion of the fingers of both hands is observed in
Edwards syndrome.

If compared to mental retardation, microcephaly hypoplasias and
epileptic seizures reported in the patient with 22 trisomy, (47 XY + 22). The
deletions of chromosomes have been observed in patients with neurologic
damage and craniofacial alteration, like the male patient diagnosed as
WolfHirshhorn syndrome, with typical phenotype: "Greek helmet" facial
dimorphism: prominent glabella, ocular hypertelorism, epicanthal folds and
broad nose with marked peak and microphthalmia associated to loss of
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genetic material in the short arm of chromosome 4. A probable case of
mutation of novo with suppression of the gene WHSC1 and others linked
to nearby genes Aparicio et al, 1997; Avifa et al., 2008.

Other rare, chromosome alteration is the 13 ring which can be seen
below in Figure 9 A, B and C, a patient with cleft lip and palate bilateral,
dimorphism craniofacial and hypertelorism characterized by progressive
spinal hemivertebrae deformity and 13 ring chromosome malformation
Aparicio et al, 2000.

Anille 13
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C

Figure 9 A. Female patient with cleft lip and palate bilateral, B.
hypertelorism and craniofacial dimorphism Characterized by progressive
deformity of the spine with hemivertebrae C. karyotype revealed a
malformation of the 13 ring chromosome.
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Several malformations of the central nervous system associated with
changes in the structure were observed with regard to the sex
chromosomes, Craniofacial, as it is the case of monosomy as Turner
syndrome, chimera, polyploidy XXX and Kllinefelter, among others. This
study shows one of the patients, male diagnosed as syndrome of Opitz G/
B.B.B, hypertelorism and lip and cleft palate and craniofacial dimorphism.
However the karyotype reveals a duplication of the sex chromosomes X 46,
XXY (Klinefelter's syndrome). Men with this syndrome are usually sterile and
has a higher incidence of retardation and dyslexia. During puberty, without
testosterone treatment, some of them may develop gynecomastia. This
patient is evaluated periodically by dentistry, maxillofacial surgery,
endocrinology, nutriology and pediatric surgery. On the other hand few
oral alterations were observed, in a female patient diagnosed as syndrome
of Turner, with wide neck and short stature. Their karyotype revealed only
one chromosome X (45X0O) Turner syndrome (X instead of XX). In Turner
syndrome, female sexual characteristics are present but underdeveloped,
unlike this patient, another female patient with small eyes, Craniofacial
dimorphism with hypotelorism, turricefalia and hypoplasia associated had a
sex chromosomes trisomy 47, XXX (triple X syndrome). The patient with
XXX tends to be tall and thin. They have a higher incidence of dyslexia and
it is more likely to have learning problems and bad nutrition.

This type of sex chromosomes alteration is important in medical areas
as nutrition, estomatology, psychology also important in chromosome
events such as the chimera chromosome where two different cells that
there are lines 46, XX/46, XY in the same patient associated with ambiguous
genitalia. In relation to this patient it has been discussed among a medical
group, if the patient should keep their sexual identity as a male or female,
since half the information of the sex chromosomes are XX and half XY. It is
important to decide the future sexual behavior, psychological, physical
function, and external and internal genital structure of the patient. A
decision shall be taken by the multidisciplinary group of physicians and the
family of the patient for a better future of the patient Aparicio et al, 2010.
Some genetic mutations are neutral and have little or no effect on nutrition
and estomatology. However, other chromosome aberrations change the life
of the patient and play a great role in the patient craniofacial and mental
evolution.

Therefore, international associations and institutions such as the
Institute de Vega offer information in relation to the human genome data.
This version of Vega is information obtained from 2008 to 2011 and the
structures of genes are presented in Table 2.
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Cromosoma Genes Total de bases  gecuencia de bases
1 4,220 247,199,719 224,999 ,719
2 1,491 242,751,149 237,712 ,649
3 1,550 199,446,827 194,704 ,827
4 446 191,263,063 187,297 ,063
5 609 180,837,866 177,702,766
6 2,281 170,896,993 167,273,993
7 2,135 158,821,424 154,952 424
8 1,106 146,274,826 142,612 ,826
9 1,920 140,442,298 120,312,298
10 1,793 135,374,737 131,624,737
11 379 134,452,384 131,130,853
12 1,430 132,289,534 130,303,534
13 924 114,127,980 95,559,980
14 1,347 106,360,585 88,290 ,585
15 921 100,338,915 81,341 ,915
16 909 88,822,254 78,884 754
17 1,672 78,654,742 77,800,220
18 519 76,117,153 74,656 ,155
19 1,555 63,806,651 55,785 ,651
20 1,008 62,435,965 59,505 ,254
21 578 46,944,323 34,171,998
22 1,092 49,528,953 34,893,953
X (cromosoma sexual) 1,846 154,913,754 151,058 ,754
Y (cromosoma sexual) 454 57,741,652 25,121,652
Total 32,185 3,079,843,747 2,857,698,560

Table 2. (http://www.ncbi.nlm.nih.gov/genome/seq/) sequencing of the
human genome has provided a lot of information about each of the
chromosomes. This table contains statistics for the chromosomes, based on
information about the human genome of the Sanger Institute in the
annotation of vertebrate genome (VEGA) database. Vega.Sanger.ad.uk,
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An abnormal number of chromosomes or chromosome sets, aneuploidy,
may be lethal Huret et al., 2000; Huret et al., 2000; Vega.sanger.ad.uk, 2011;
Hsu TC, 1979; Kelman and Kelman, 2004 Some of the main chromosome
alterations in this study are seen in table 1 and Figure 1. Genetic
counseling can be provided in multidisciplinary form with the necessary
knowledge, which is important for families carrying this type of
chromosome rearrangements. The gain or loss of DNA from chromosomes
can lead to a variety of genetic diseases, as it is possible to be observed in
this study. It could be important if chromosome aberrations could be
diagnosed, not only in the practice of genetics but also nutrition, dentistry
and pediatrics, providing to the patient an early management, which will
contribute to an accurate diagnosis, early treatment and a better genetic
counseling and a better quality of life for the patient and family.

AUTOSOMIC CHROMOSOMES

Chromosomes as already mentioned, are found in the nucleus of all cells of
the body. They carry the genetic characteristics of each individual. Each

chromosome has one short arm designated as "p" and a long arm
designated as "g" Denver Conference 1960. The pairs of human
chromosomes are numbered from 1 to 22, with a 23 pair, one X
chromosomes for men, and two X chromosomes for women. Persons with a
copy have an extra chromosome added to one of the normal pairs
Crawfurd MDA, 1961. The syndrome of Down according to the (SD) Ibero-
American Down 21 Foundation, 2007 is the set of characteristics that are
manifested in a person by the presence in cells of three chromosomes 21
instead of a pair. For this reason it is also called trisomy 21. In contrast to
the chromosome 22, The genetic material of both chromosomes (21,22)
represents only the 1.53.0% of the total genomic DNA. Genes are the
smallest structures of human chromosomes. The sequences obtained from
the 22 contain a minimum of 545 genes and the estimated number of
genes containing chromosome 21 is located between 200 and 400 genes.
In relation to the human genome, chromosome 21 was the second human
chromosome to be fully sequenced, while the knowledge of chromosome
22 is going to be very useful to show other major units from the rest of the
genome. The clinical interest of nutrition and dental is by morphological
and numerical alterations of both chromosomes 21 and 22 with data on
malnutrition.

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 16




Translational Medicine and Biotechnology | Volume 2 | Issue 2 | 2014

In relation to SD or trisomy 21, the clinical features Carnevale A., 1973
that have been affected are: stature, brachycephaly, flattened and high
forehead, epicanthal folds, in 50% of cases are congenital cardiopathies
Freemam et al., 1998; McElhinney et al., 2002 mainly atrial septal defect
(ASD), communication Ventricular septal defect (VSD), and patent ductus
arteriosus (PCA) persistence. The cognitive level varies from 20 to 60 (an
average intelligence reaches a value of 100) but higher values can be
achieved with a good nutritional therapy and early rehabilitation. There is
a higher incidence of congenital hypothyroidism Grozinsky Glasberg et al,,
2006 and organic, nutritional and dental alterations in patients with
syndrome of Down Sindoor SD, 1997. The oral cavity is small, macroglossia
with frequent habits of digital suction, scrotal tongue, fissured or lobulate,
mouth breathing that in addition to inappropriate development of the
palate, produces xerostomia in mucous membranes, being frequent
infection by opportunistic germs stomatitis and angular cheilitis in labial
commissures, disturbances in tooth eruption. A change in the pH of the
saliva as well as an increase in the content of sodium, calcium, uric acid
and bicarbonate secretion, decreased speed is observed to suffer from
tooth decay and periodontal problems * influencing secondary
malnutrition. They have, in addition, a risk in the development of medical
and pediatric diseases as leukemia (acute myeloid leukemia). In
comparison with the trisomy 22. Dunham et al.,, 1999 investigations began
40 years when Martin Municio in 1999 Nowell in 1960, studying the
karyotype of a patient with chronic granulocytic leukemia, described a tiny
chromosome 22 Daley and Van Etten 1990; Rowley JD 1996, since then
called chromosome (Ph1) Philadelphia, recalling that the work was carried
out in that city. Chronic granulocytic leukemia is a malignant disease. The
Philadelphia chromosome is currently an important prognostic marker and
therapeutic this pathology. It was Hsu et al, 1971 associated with
chromosome 22 pathologies. This chromosome aberration, Bueno M.
Bueno et al., 1982; Bueno et al,1990; Bueno M del Amo 1969 , has
variable mental deficiency, disorders of language and dysmorphic
phenotype characterized by mental weakness, pondoestatural,
micrognathia, Craniofacial dysmorphia hypotrophy, large rear rotating
ears, tubers or sinus or pits, long and deep philtrum and congenital heart
disease. Trisomies are described in this study, as frequent chromosome
alterations, in which an extra chromosome 21 or 22, is present in some of
the cells of the body. The severity of symptoms is variable. A Trisomy in
chromosome 22 additional figures 1 A, B and C, Pediatric Clinical
features; hemidistrofia, webbed neck and microcephaly, psychomotor and
seizures retardation. This disease is detected at birth, and can be
diagnosed during pregnancy or after birth, the karyotype is definitive for
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diagnosis.

C

Figure 1 A. Male patient with Trisomy 22, with mental retardation,
microcephaly B. epilepsy and hypoplasia, hypoglycemia C. karyotype
reveals Trisomy 22, 47 XY + 22.

This differs to the Pediatric Clinical features in trisomy 21 figures 2 and
3 A, B and C; stature, high and flattened face, language and dry lips,
epicanthal folds, have been diagnosed in 50% of cases with congenital
heart disease, mainly atrial septal defect (ASD), Ventricular septal defect
(VSD), and patent ductus arteriosus (PCA) persistence, which causes them a
secondary malnutrition.
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Figure 2 A & B. A male patient with Down syndrome and mental

retardation, C. karyotype reveals a trisomy 21 (47, XX, + 21) caused by an
event of nondisjunction.
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Figure 3 A & B. Female patient with Down syndrome, mental retardation
and epilepsy. C. the karyotype reveals a robertsonian translocation in the
long arm of chromosome 14 (46, XX, t(14;21q).

There are three cytogenetic types in relation to trisomy described and
widely known:
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REGULAR: characterized because there is one chromosome 21 extra free
figure 2 C, in other words, there are 3 chromosomes 21 instead of a pair.
This type of alteration is the most frequent: 94% of the cases.

TRANSLOCATION: After free Trisomy, chromosome translocation is
observed. In this variant the extra 21 chromosome (or a fragment thereof) is
joined to another chromosome (often to one of the two chromosomes pair
13 or 14), by which the chromosome formula is of 46 chromosomes. In this
case there is a problem with the chromosome disjunction, but one of them
carries a "extra" fragment with the fused chromosome genes. For the
purpose of genetic information still being a trisomy 21 since it duplicates
the genetic information. The rate is 3% of all patients with Down syndrome
and should be ruled out if there are healthy carriers parents. Approximately
1% of all cases of Down syndrome, one of the parents (father or mother) is
a carrier, i.e., does not have Down syndrome, but by having an abnormality
in the structure of their chromosomes can pass it on to their offspring.

MOSAICISM: Appears in 1.5% of children with Down syndrome and 1.8%
of the trisomy 22. It corresponds to the situation in which egg and sperm
have normal 23 chromosomes, but along the first divisions of that cell and
his daughters emerged in some of them the phenomenon of the
nodisyuncion of the pair of chromosomes 21 or 22 so that a cell will have
47 chromosomes, three of whom shall be of the pair 21 or 22 from there, all
the millions of cells that arise from that abnormal cell will have 47
chromosomes (will be trisomic) and the normal rest. The age of parents
(under 20 or over 40 years of age) is very important to have a baby with
trisomy 21 or 22, although the frequency in the population is greater
compared to the Down syndrome compared with Trisomy 22.

There is no specific pediatric, nutritional or estomatologic treatment for
both trisomies. However some newborns may need surgery as in trisomy
21. Nutritional therapy is a great help for these patients with different
capacity, to achieve their full potential. With regard to the oral
rehabilitation, done a wide range of dental studies and management mainly
in Down syndrome, reporting that these patients can be treated in the clinic
of Stomatology Deassai NN, 1997; Bianchi et al., 1991. Assessed the rate of
dental caries, loss of teeth, oral hygiene, nutritional therapy and pediatric.
Emphasized in the oral health of patients with physical disabilities and
psychological Santoro et al, 1991 and there are programs of oral hygiene
and dental and periodontal disease prevention Ulseth et al., 1991. In
different studies has been documented that patients with Down syndrome
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and diminished skills, dental treatment and regular dental care as well as
secondary malnutrition have an inadequate oral health. Some of them
require a more specialized estomatologic, medical and nutritional
management Allison et al., 2000. The dental needs of these patients, a
study in patients with trisomy 21 showed the importance of elderly care in
comparison with a normal population. Since they have increased
susceptibility to diseases periodontal Randell et al, 1992. 30 people
studied with SD by comparing them with another Control Group, there was
an increase in the frequency of periodontitis (gingivitis) and lack of teeth
(edentulism) was more frequent in the group with SD.

The fact that 50 maternal and paternal errors contribute in a similar
percentage to the phenomena of no disjunction of the gametes which
contrasts with the increased frequency of maternal as trisomies 21 and 22
errors. This is important to be able to offer genetic counseling to assess
whether the affected family has more likely to file a new case than the
general population Gabre P., 2000.

In conclusion both trisomy 21 and 22 presented an increase in
susceptibility and a greater risk to the general population, the development
of pediatric diseases as leukemia already found in patients with Down
syndrome’ This type of chronic granulocytic leukemia have been associated
with chromosome 22 that is called a chromosome (Phl): Philadelphia as
mentioned before. It is important to provide timely and accurate genetic
counseling parents and assess the risk of recurrence in order to prevent
another genetic alteration in a future pregnancy.

Edwards Syndrome (t18). It's a polymalformative syndrome, known as
Edwards syndrome (SE) Edwards et al., 1960, Figure 1. A, B and C
secondary to a chromosome alteration by the presence of three 18
chromosomes. Its frequency is calculated approximately 1/13000. It occurs
in all races and geographical areas.
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Figure 1 A. Male patient with hirsutism, microcephaly, sinofris, generalized
hypoplasia B. over position of the fingers of both hands C. The karyotype
reveals a Trisomy 18 regular free non-hereditary.

95% of cases correspond to regular free Trisomy product of
nondisjunction, being the remaining Trisomy Patau et al., 1960 by
translocation. Partial Trisomy and in this Trisomy mosaicism, shows an
incomplete phenotype, with absence of some of the typical anomalies. A
unique chromosome region, critical and responsible for the syndrome has
not been identified. Seems to be necessary duplication of two zones,
1891221 and 18g23 to allow the typical phenotype of, with an area,
18912.3g21.1 with strong influence in mental retardation and facial
hypoplasia, mainly of the first and second branchial arch, upper jaw and
lower and sometimes with micrognathia or retromicrognacia which gives a
secondary malnutrition this genetic alteration Campusano Carlos, 1972;
Yunis et al., 1964.
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Main clinical features.
1. Prenatal slow growth with malnutrition
Hypoplastic facial features.

Position of the 4 phalanges on the Middle phalanx.

2
3
4. Congenital heart (cardiac malformations 95%).
5. Diaphragmatic hernia

6

Moderate to severe mental retardation, generalized hypertonia,
dolichocephaly with microcephaly, micrognathia.

Other secondary clinical features in these patients include: narrow
Pelvis, equinovarus foot uni or bilateral, low ears, short sternum, folds of
hands pointed, prominent heel, cryptorchidism or hypertrophy of clitoris,
kidney and digestive malformations (among other multiple internal
alterations). In relation to survival is 50% mortality to 1 month and 10% 1
year alive. It is very important to maintain adequate nutrition if possible
with the intervention of Gastrostomy tube to ensure good nutrition. The
relationship of gender is a male for every 4 women. Patients die in early
childhood and only 14 cases with prolonged survival have been described.
It is more frequent in older mothers. From age 35 to 40, the frequency

increases progressively. 1/2500 live births at age 36 to 1/500 to 43. In
women age > 35 years old, or with previous child with Trisomy 18 or SD
should suggest a prenatal diagnosis by amniocentesis in following
pregnancies especially if there is a chromosome translocation to discard
unless one of the parents is healthy carrier and be able to assess the risk of
recurrence in a future pregnancy.

6 Chromosome trisomy. Chromosome 6, partial Trisomy 6q is an
extremely rare chromosome disease, in which the portion distal end of the
long (q) arm of chromosome 6 (6q) appears three times Hahnemann and
Vejerslev  1997; Hsu et al, 1997. This disease is characterized by
craniofacial malformations (head and face), unusually short and winged
collar, Contracture in flexion of the fingers, the growth retardation, severe
psychomotor retardation (acquisition of skills requiring coordination of
muscular and mental activity), and mental retardation. The level of nutrition
is good without clinical data for malnutrition.
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The range and severity of symptoms and physical signs vary from one
case to another, depending on the length and location exact duplicate
portion of chromosome 6q. In the majority of cases, the chromosome 6,
partial Trisomy 6 may is due to a chromosome in Ledbetter and Engel,
1995 parental translocation. In relation to chromosome 6, was described
total Trisomy

Geraedts and Haak, 1976; Moormeier et al, 1991; Jonveaux et al,
1994; La Starza et al, 1998, Mohamed et al.,, 1998; Onodera et al., 1998;
Wong KF. 2004 , Dellacasa et al, 1993; BrondumNielsen et al, 1993; ,
Uhrich et al,, 1991; Bartalena et al. 1990; Chase et al., 1983. The symptoms
that occur vary depending on each case however the figure 1 A, B and C
shows a female patient with a complete 6 Trisomy, with delay in growth
without data on malnutrition and mental development, without added
congenital craniofaciales malformations, short neck and normal
hematological studies up to the present time.
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Figure 1. A & B. Patient diagnosed without phenotypic malformations C.
Complete trisomy of chromosome 6 is revealed.

Deletions: Sindrome De Wolf hirshornn (4P). WolfHirschhorn
(WH) Syndrome Zankl et al., 2001; Hirschhorn et al.,, 1965; Lurie et al.,
1980, is a rare genetic disorder secondary to a chromosome abnormality
by a deletion or distal microdeletion of the short arm of chromosome 4.
Also known as partial deletion of chromosome 4, 4 p partial monosomy of
chromosome 4, 4 p chromosome region, Wolf Hirschhorn syndrome
partial 4 p Battaglia et al, 2001, syndrome of distal microdeletion of the
short arm of chromosome 4.

In relation to the history of this syndrome; 1961 Cooper and Hirschhorn:
report first case 1965 Ulrich Wolf, Kart Hirschhorn Wolf et al., 1965
described as syndrome Zollino et al., 2000, full delineation of the syndrome.

Etiologic factors Bergemann and Cole, 2005 such as any chromosome
alteration are considered; 87% Novo mutation, 13% descendant of a carrier
of a translocation Tupler et al., 1992, 12-% unbalanced chromosome 4 ring,
mosaicism, sporadic translocation.

Its main clinical manifestations are: malnutrition the growth retardation,
malformation craniofacial, severe psychomotor retardation, and mental
retardation as well as neurological alterations different Moretti et al., 2001;
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Aparicio et al, 1997. Taking into account the complex facial skull
Iwanowski et al., 2005. Skull; Microcephaly, dolichocephaly, defects of the
scalp. Face; Facial appearance in Greek helmet, broad forehead, prominent
glabella, Microretrognatia. Eyes; Orbital flat flange, palpebral ptosis,
Hypertelorism, palpebral fissures of tilt downward oblique, internal
epicanthal folds, bilateral Coloboma, divergent strabismus, cataracts, sparse
eyebrows. Nose; Very broad nasal bridge, large rectangular nose, anomalies
of the lobe. Mouth; Cleft lip and cleft palate, mouth in carp, Cupid bow
marked, downstream labial Commissures.

These alterations are associated with patients with a variable degree of
malnutrition. Figure 1 A, B, C and D notes the case of WH Aparicio et al,
1997, with emphasis on craniofacial Pediatric alterations. Hypotonic patient
with microcephaly and peculiar face of "Greek Warrior helmet": broad
forehead, prominent glabella, hypertelorism, epicanthus internal and flat
nose; patient delay in growth pre and postnatal, psychomotor retardation,
and seizures. Confirmation of the diagnosis was carried out with G-band
karyotype, figure 1 D where it can be seen a deletion of the short arm of
chromosome 4.
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Figure 1 A. Male patient diagnosed as WolfHirshhorn syndrome, with a
typical phenotype, as "Greek helmet" facial dimorphism: prominent
glabella, ocular hypertelorism, epicanthal, nose beak and microphthalmia
folds B. Karyotyping revealed a loss of genetic material in the short arm of
chromosome 4, a case de Novo mutation likely suppression of the gene
WHSC1 and other contiguous genes linked with.
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Translocations: 6;9, 13;15, 7;10 Y 1;4 Human Cancer Etiologic Factors.
Chromosome translocations have been related to the presentation of cell
growth or oncogenic processes. There are agents that damage the normal
structure of the chromosome producing alterations such as breaks and loss
of the hereditary material, these agents can be physical in nature
(radiation), chemical (drugs) and biological (virus). This brings as
consequence a structural damage if cellular repair mechanisms do not exist
or are inefficient. However, in evolution, there are mechanisms such as
translocations, chromosome structure-changing naturally.

The chromosome translocation, can give a loss of hereditary material
and as a result a change in the position of a chromosome segment, but
without changing the total number of genes. A non-reciprocal
translocation, is an aberration of two breaks that result in an inaccurately
exchange of segments of non-homologous chromosomes in some cases
are Etiologic Agent of partial Trisomy while a reciprocal translocation, is an
aberration of two breaks that result in an accurate exchange of segments of
non-homologous chromosomes resulting in single translocations. It has
been reported a wide variety of studies with respect to translocations of
chromosomes different with other non-counterparts, in cytogenetic studies,
2,9, 11, 19 and 20 chromosomes have been observed most frequently
involved in comparison with the chromosomes Y, 10, 13, 15, 16 y 21. We
have analyzed the points of rupture, suggesting that the loss of specific
chromosome regions may be important in the pathogenesis of syndromes
or chronic diseases in the medical and eestomatologic area Dohner et al.,
1992.

Between the balanced translocations observed in the general population,
the chromosomes of the D group (D; (D), are the most frequent Francisca
and Antonio, 1971. However, there are reports of benign and malignant
cellular processes with some structural and functional features in specific
regions of human chromosomes of groups D and G Wang et al,, 1992,
causing epithelial benign tumors of the mammary gland in some
robertsonian translocations Hamerton JL.,, 1968 and fibrocystic mastopathy
in case t (13: 15) Figure 2 A, B and C, without phenotypic alterations
Aparicio et al, 1995), and also with malformations without data on
malnutrition and mental retardation Mangelschots et al., 1992.

The objective of this chapter is the analysis of two patient male one of
them with a dimorphic Phenotype and a chromosome aberration
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characterized by a translocation 46, XY, t(6;9) (6p:9q) Figure 1 A, B and C,
which has a latent risk of acquiring a myeloproliferative syndrome; and
other case, associated with oncogenic predisposition with another type of
translocation, t (13,15-)(q13:q15) Figure 2 A, B and C. It is important a
periodic oncohematoldgical assessment, to provide early therapy and thus
obtain a better prognosis for the patient, as well as to offer a better
nutrimental and estomatologic rehabilitation therapy and avoid the side
effects of cancer or after management of antioncologic treatment such as
the application of chemotherapy and/or radiation therapy. This is important
to look after the patient in case of osteoradionecrosis, immunosuppression
or alteration in the healing post stomatologic treatment, so a good
parameter of nutrition in this type of patients is basic.

The first mentionated case is a male patient. He was removed at 4 years
of age an accessory toe of the left foot (polydactyl). With a healthy 10-year-
old sister. He has obesity, idiocia face, hypertrichosis, external shunt from
the right eye, broad and flattened nasal bridge figure 1 A and B, long
eyelashes, with psychomotor retardation and partial anodontia. Thorax and
abdomen with abundant adipose panniculus secondary to a bad diet.
External genitalia with a shorter penis, being the scrotal pouch with testicles
and testicular volume of 1 cm,, less than appropriate for this patient with
cytogenetic study figure 1 C was held with bands G technique, found in 20
metaphases observed (100%), a translocation between the short arm of
chromosome 6 and the long arm of chromosome 9 giving a chromosome
formula 46XY, t(6:9) (6p9P; 6q9q:6p). Cited at the services of Pediatrics,
nutrition, pediatric dentistry and oncohematology with laboratory exams as
hematic, blood chemistry, and bone marrow aspirate.

Syndromes and diseases in relation to not homologous chromosome
translocations, as in the case of leukemia (LLA) in humans which has been
observed in t(1;19) Uckun FD. 1998 have been reported. Genetic
translocation with clinical case reports exist t(6;9) (p23; q34) associated with
leukemia chronic myeloid (CML)
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Figure 1 A. Male patient with hypertelorism, sinofris B. nose small,
hypoplasia of the nasal wings. C. karyotype revealed a chromosome
translocation of the short arm of chromosome 6 of the long arm of
chromosome 9 t(6;9).
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Jadayel et al., 1995; Awaya et al., 1995, and acute (AML) Alsabeh et al.,
1997; Toyosawa et al., 1997; Hollings et al., 1995, in patients where the
disease begins after 18 years of age, taking into account that the patient in
this study has just 8 years, and although he has a genetic predisposition, by
their chromosome aberration would be considered as it is still in early
stages to start oncologic alteration, which is very important for early
detection and a full estomatologic, pediatric, and nutritional management
until he starts any kind of cancer condition. (AML) in patients with t(6;9) are
reported in general with a poor prognosis, basophilia, myelodysplasia with
sideroblastos, and with little chance of healing treatment with conventional
and even a short period of survival has been reported, similar to the case of
the patient with the translocation 13; 15, where the mother has a total
mastectomy. In the case of his son and daughter who inherited the same
translocation without malnutrition, it is very important to monitor them
every six months. However early treatment, could at any given time to
provide a better prognosis, where services as oncology, internal medicine,
pediatrics, nutrition, genetics and dentistry are directly involved.

Like chromosomes 6/9 t (6; 9) and 13/15 t (13: 15), has been observed
by studies of fluorescence (FISH) than other chromosomes, such as
chromosome number 22 (qll.2), is also involved in cases of leukemia
Gonzalez and Notohamiprosjo, 1996. It can be appreciated the importance
of some translocations in ooncogenes activation due to the loss or change
of the genetic material, as an etiological factor not only of hyperplasia in
solid tumors has been observed in the translocation t (13: 15), but also of
Leukemic syndromes, secondary to the t(6;9) as reported in this study which
is important to know it by the medical doctor. This suggests that structural
alterations in some chromosomes are important initiators of tumor
processes. It has been reported that different animal species have
differentiated among themselves by constant genetic changes through
chromosome rearrangements like translocations being direct mechanisms
in the evolution of the genome human Byatt et al, 1997 or natural
recombination observed between chromosomes of some varieties of plants
and/or animals Gobbi et al, 1997, concluding that the chromosome
translocation occurs more often than it is imaginable, as part of the normal
process of evolution of living beings; Although this type of chromosome
abnormalities can be de novo, heredity plays a central role as is the case
with the t (13: 15), where as mentioned previously, two of three children
have such translocation, figure 2 A, B & C.
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Figure 2 A. A family consisting of a mother, son and daughter without
phenotypic malformations. Where the mother was diagnosed with breast
cancer and mastectomy, secondary to a chromosome translocation. B.
between chromosomes 13 and 15 t (13: 15). Same as the translocation
inherited by his son.

This supports the theory of a relationship between the loss of
chromosome material that results in deletions of oncogenic, important sites
in the control of development and cell growth Awaya et al., 1995 as it is the
case with this patient who is currently asymptomatic, with a good
nutrimental state, probably by his young age and the importance of
continuing with a surveillance by oncology, pediatrics and nutrition,
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because of the high risk that presents due to translocation of chromosomes
6, 9, 13 and 15 among others as a likely trigger for an oncogenic activation
Schneider et al.,, 1997; Johannesson et al., 1997; Sawyer et al., 1995; Yeo
et al, 1996 to provide early handling and treatment, more accurate, and
thus offer a better quality of life to patients with genetic risk for this specific
chromosome aberration.

An analysis an explanation of the association between phenotypic
alterations and the chromosome, chromosomes 13 and 15 Aparicio et al.,
1995, who can be coincidental or be related to translocation was reported;

a. There is a microdeletion undetected at the chromosome level.

b. That a functional gene in one or both of the chromosomes was divided in
two chromosomes and in these cases can be an abnormal hybrid gene.

c. That active genes are in the vicinity of heterocromatic regions.

d. In cases where there are more individuals carriers in the family, most
likely is that the association is coincidental, however in cases 1 and 3
where the translocation is de Novo. This genetic mutation causes an
alteration in these tissues and causes that they start to produce an
abnormal number of white blood cells, alterations in these cells
producing organs.

e. Which can give as a result systemic diseases such as: chronic leukemia
or acute malignant (AML) considered a disease, although many times it
is called "blood cancer”, actually affecting the tissues involved in the
formation of blood cells, i.e., to the bone marrow, spleen, and lymph
nodes.

Translocation 7;10. Balanced translocations should not present phenotypic
malformations there is no loss or gain of genetic material, as mentioned.
However there are reports that associated them with clinical alterations as
malnutrition, mental retardation, congenital malformations, or neoplastic
processes as mentioned Aparicio et al., 1995) The present study also shows
a patient with a balanced translocation and phenotypic or clinical
alterations. As shown in Figure 3 A, where the mother is healthy carrier of
chromosome 7 long arm deletion Figure 3 B this fragment through
translocation joined the long arm of chromosome 10, 46xx, ins (10; 7)
chromosome translocation (g21; q23935). However the figure 3 C shows
her child with several malformations and mental retardation, who inherited
the chromosome translocation from his mother, the long arm of
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chromosome 10 t (10q +) Figure 3 D, causing a partial Trisomy 7 in the
patient and giving as a result the above clinical alterations.

C D
Figure 3 A & B. Healthy mother carrier of a 46XX, ins (10; 7) chromosome
translocation (g21; g23g35) C. However his son with mental retardation D.

who revealed a chromosome translocation balanced of the long arm of
chromosome 10 t(10g+), causing a partial Trisomy 7.

The association between phenotypic alterations and chromosome
translocation was analyzed. In cases where there are more carriers in the
family, (perhaps the robertsonian), the more likely it is that the Association
is not at random. As in the case of reported family where the translocation
is secondary to the healthy carrier mother. Phenotypic alterations could be
related to chromosome rearrangement.
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Translocation 1;4. The present clinical case aims to present concepts basic
to pediatricians, nutritionists and odontoestomatologic general practice
and postgraduate and General so they can expand their knowledge in the
field of oral pathology, its relationship with genetics, injuries that affect the
jaw and may in addition be applied these same to your daily clinical
activities. I was to present a clinical case of an adolescent patient who was
diagnosed as familiar giant cementoma figure 1 A, B, C and D. Aparicio et
al., 2002; Young et al,, 1989. In relation to the definition and classification
of lesions benign Fibro-osseous (LFOB), of the jaw, these, include a few
groups of diverse, interesting and complex disorders, which hinders
diagnosis and treatment. The common process among them is the
replacement of the normal bone by a tissue composed of fibroblasts and
Collagen fibers, which contains variable amounts of bone and/or a calcified
material reminiscent of the cementum

Waldron C.A., 1985; Neville W., 2002. Over the past years, several
researchers in the field have tried to classify the LFOB. Some of them have
included injuries that they originate from the periodontal ligament Hamner
et al, 1968, or the Medullar portion of bone; others have considered that
contain giant cells and lesions which do not contain them (pure LFO)
Brannon et al., 2001. Within these classifications, there is the proposal of
Waldron C.A., 1993, which has been one of the most useful and well-known;
However, Brannon et al., 2001. In relation to the cementoma multiple
(CGnF) is a tumor process benign fibroseo, affecting both maxillaries.
Lesions fibroseas (LFO), as mentioned above, have in common that from
the hystopathologic point of view there is replacement of the normal bone
architecture by a tissue composed of fibroblasts and Collagen fibers that
contain varying amounts of mineralized substance, which can be similar to
cement bone appearance. The LFO include a diverse group of entities,
which have difficulties in classification and management. One of the most
recognized classifications is the proposal by Waldron C.A. 1993, which
allows us to have a general idea of the entities that make up the Group:

L Fibro-osseous dysplasia;

IL. Reactive lesions (Dysplastic), originating in the area that holds the
teeth and is divided into three types: a). periapical dysplasia
cement bone b) focal dysplasia cement florida bone c) Dysplasia
of bone cement.

III.  Neoplasms Fibro-osseous, designated as fibroma cemento-
ossifying, or ossifying cement, to this group belong the CGnF.
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El CGnF It may occur sporadically, but has also been reported a family
variety, although the genetic transmission of the disease has not been fully
confirmed; very few cases of CGnF with inheritance history have been
published Kyosti et al., 1991 where an affected family, with an autosomal
dominant inheritance pattern. Young in 1989 also reported a family with
members affected in five generations with inheritance autosomal dominant,
complete penetrance and variable phenotypic expression. In general, an
autosomal dominant pattern has been found in cases of affected families
and arises mainly related to multifocal lesions in all four quadrants of the
maxilla Stevan et al., 1989. Far as we know, there is still jaw LFO, associated
cytogenetic alteration, report or has been located a gene involved with this
disease.

Another objective of this study is to present the case of a male
adolescent, Figure 1 A and B changes clinical, radiological and
histopathological in both compatible with CGnF jaws and report for the first
time its association with a balanced reciprocal translocation 46,XY, t(1;4)
(g21; g13), which we consider important for the professional in both
undergraduate and graduate dentistry so it could be associated the direct
relationship that exists of the oral histopathology with genetics.
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Figure 1 A, B & C. Male patient diagnosed histologically as Cementoma
Gigantiforme. D. karyotype shows a balanced translocation 46, XY, t(1;4)
(qllqll).

The patient presented convulsive crisis at three years of age treated with
multiple anticonvulsants for one year. Referred to prolonged retention of
deciduous teeth, malnutrition, infections, occasional oral breathing by nasal
obstruction. Without a history of drug addiction or positive data from
family congenital malformations. It was studied with bone fibro lesions
compatible with fibroma cemento and minor dismorfias.

On physical examination flat facies, broad forehead, antimongoloides
palpebral commissures, Dysplastic, flattened nasal bridge, elongated nose,
oral commissure with deviation figure 1 C, normal nasal mucosa.
Cardiopulmonary, abdomen and extremities without pathology. Valuation
was conducted for Neurology services and Mental health, intelligence tests
(WISCR and RAVEN progressive matrices). applied without reporting
changes

Dental examination figure 1 B small teeth, in upper incisive region,
hypertrophic gums, well hydrated oral mucosa with moderate gingivitis in
the former sectors, normal soft palate; the hard palate presents palatal
gingiva and the tuberosities hard consistency, oval-shaped volume gains. It
presents permanent dentition, with retention of temporary upper central
incisors, which show marked attrition (functional wear).
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Panoramic x-ray of the jaw figure 1 A shows permanent dentition, with
temporary upper central incisors. At the level of canines and premolars jaw
on both sides, circumscribed, Radiopaque, lesions with well-defined
sclerotic borders, causing the divergence of the associated tooth roots. In
the maxilla, on both sides, from the area of molars and continuing towards
the anterior, in a close relationship of periodontal, presence of multiple
masses lobed radiopaque appearance, well defined, some of which occupy
the maxillary sinuses. Another important radiographic finding is the
presence in both jaws of multiple impacted teeth, in association with
radiopaque mass. The chest x-ray is reported to be normal.

Cytogenetic study was conducted in lymphocytes of peripheral blood of
the patient, mother and brother; chromosomes in metaphase with the
conventional technique were obtained and analyzed with GTG bands figure
1 D. To identify the involved centromeres became the technique of in situ
hybridization fluorescent (FISH) with alpha DNA probes satellite to the
centromeres of the chromosome 1 and 4 (Vysis, USA) in green color figure
2A.

A

Figure 2 A. Hybridization in situ with fluorescent (FISH) with alpha DNA
probes satellite for the centromeres of the chromosome 1 and 4 (Vysis,
USA) in green.
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It is important for the professional in health to analyze this important
finding in this particular case since the final diagnosis of CGnF held by the
radiological findings, histopathological and clinical. Radiologically, the
patient presented features radiopaque lobulated lesions, with a component
of dense non-cellular cement that can be associated with a simple bone
cyst as the case that is presented in this study figure 1. The
histopathological study showed a benign lesion fibro bone that affects both
maxillaries and presented multiple formations of hard tissue (cementum) of
acellular type. Cortical bone is represented by a thin layer of mature bone
trabeculae, Compact type fibro cemetery. In the CGnF cement-like
calcifications often merge to form Coalescent masses as seen in this
patient, that supported our diagnostic Harrison DF., 1984. While inheritance
in the family history of the patient, mother, father and brother are negative,
in this case a pattern of multifocal lesions is located in the maxilla which has
been associated with the familial cases related to monogenic inheritance.

Cytogenetic bands GTG in the patient study resulted in 46, XY, t(1;4)
(921; g13) Figure 1 D; This chromosome translocation was balanced and
possibly originated de novo, since mother and brother karyotypes were
normal, however, the karyotype in the father was not possible to do so.
However, the brother of the patient was normal and has been reported that
80% of structural chromosome alterations are originated de Novo Shelby et
al., 1993. The study of FISH showed the adequate presence of centromeres
in the normal chromosomes and derivatives 1 y 4 figure 1 A.

Carriers of balanced translocations individuals, usually do not have
phenotypic alterations, so in those cases with clinical alterations the
association between two events may be coincidence, but there is also the
possibility that in some cases, the clinical picture is result of chromosome
rearrangement since subcromosomic translocation may not be balanced
either to cracks caused the separation of functional DNA segment and
became inactive. These latter cases are extremely valuable, since thanks to
them it is possible to do the physical location of the gene that causes the
clinical alteration, as it has happened with diseases such as muscular
dystrophy Duchenne, Neurofibromatosis, and many others Strachan and
Read, 1999; Lai et al., 2000.

The patient with gigantiform cementoma, was found associated for
the first time in the literature with a balanced chromosome translocation
and it is possible to have relationship with the CGnF, if so, he or the genes
involved may be located on any of the chromosomes 1 or 4. Given that the
heterochromatin region is involved in the arrangement a possible
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mechanism so that there is an abnormal phenotype due to a gene (or their
regulatory regions) located in one of the two involved points of rupture,
remaining fragmented in both chromosomes and therefore lost its
function. It is known that there are clinical cases with balanced
translocations and abnormal phenotype, also there are many examples
especially in cancer cases of balanced translocations leading to
inactivation, Marschalek et al., 1995; Gobbi et al., 1997; Rambaldi A et al.,
1996.

More evidence is required to affirm that these events are related,
however in many cases the first find of a chromosome rearrangement
associated with a definite pathology, has allowed stomatologists to see
some craniofaciales alterations may be related to genetic syndromes or well
-defined chromosome aberrations. Is therefore important multidisciplinary
work between different institutions which enrich research and supports one
diagnosis of more complete.

Sexuals Chromosomes : Turner (45X0). The Turner syndrome also known
as: Bonnevie Ullrich syndrome; gonadal dysgenesis; monosomy X is a
genetic disorder that occurs only in women. The cells of women typically
have two X chromosomes, but only Turner syndrome have a chromosome X
or part of an X chromosome. This causes different clinical features or signs,
as it is low and the lack of development of ovaries and infertility consistent
size. Taking into account the causes, incidence and risk factors, humans
have 46 chromosomes containing all the genes and DNA as mentioned in
previous studies. Two of these chromosomes, the sex chromosomes,
determine the gender of a person. These female sex chromosomes are
chromosomes X (XX), the opposite of the male X and Y (XY). These sex
chromosomes helps the person develop fertility and sexual characteristics
of their gender. In Turner syndrome, the girl does not have the normal pair
of two complete X chromosomes. It is more common that the female
patient has only one X chromosome in their cells figure 1 B. Some affected
patients by this syndrome have two X chromosomes, but one of them is
incomplete. In other cases, there is the process of the cellular mosaisism
where some cells are normal, however others have only one X
chromosome. Turner syndrome occurs in nearly 1 per every 2,000
newborns, giving very specific clinical features as you can see in figure 1 A.
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Figure 1 A. Patient with Turner syndrome, short stature and pterigium coli
B. The karyotype reveals a chromosome X (45X0O).

Simpthomatology in female patients with turner syndrome affects; size,
with some degree of malnutrition, wide neck, blepharophimosis, flat chest,
broad shaped”shield", delay in the development of the mammary glands
and sparse pubic hair. Infertility, amenorrhea, lack of normal moisture in the
vagina. Taking into account the exams and tests, it can be diagnosed at the
time of the birth or during childhood, puberty or adulthood and also it can
be diagnosed by amniocentesis before birth performing a karyotype as part
of a prenatal exam. Infants with Turner Syndrome often have swelling of
feet and hands (Lymphedema), which probably comes from changes in the
drainage of the lymphatic system, since sometimes the pediatrician or
neonatologist may think of a renal alteration.

Tests that are usually sent by any physician in the area of health
including the areas of pediatrics or nutrition: a karyotype for observing
chromosomes, ultrasound to detect small or underdeveloped female
reproductive organs. A kidney ultrasound to evaluate kidney abnormalities,
in conjunction with Endocrinology may submit serum luteinizing hormone
levels that can be elevated to levels of serum follicle-stimulating hormone.
Often an echocardiogram (ultrasound of the heart) and an MRI of the
breast after the diagnosis, is performed to evaluate any defects in the heart,
since the most common problem is an alteration in aortic (stenosis,
coarctation, etc), which is important. According to the management or
treatment of these patients, hormone somatotropin or growth which must
be administered by endocrinology, to help a girl with Turner syndrome not
only increase his stature, but also as support in his cell development by
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better metabolic processes and oxygenation, can be considered It will thus
support the professional in nutrition for better nutrition and development.
Estrogen therapy is usually initiated at 12 or 13 years of age to stimulate the
development of breasts, pubic hair and other sexual characteristics. Egg
donation programs are available to help women affected by this syndrome
who want to become pregnant. There are support groups for these patients;
www. turnersyndrome.org

The expectations of patients with this syndrome of Turner may have a
normal life span and a normal productive life provided a careful medical
control occurs. As mentioned above, if necessary a performing any
stomatologic procedures, must be performed in multidisciplinary form with
nutrition, endocrinology, cardiology, offering better handling and a more
favourable for the patient.

Poliploidias; Klinefelter (49 XXXXY).

Klinefelter's syndrome is a condition that occurs in male patients as a result
of the presence of an extra X chromosome and whose most common
symptom is high size, change in the distribution of body fat and infertility.
Taking into account the causes, incidence and risk factors, males have one
X chromosome and one and which is written as XY. The two sex
chromosomes help a person develop fertility and sexual gender
characteristics, as mentioned previously. In Klinefelter Syndrome, men have
one or more of one X-extra (written as XXY figure 2 B).

Figure 2 A. Male patient diagnosed as syndrome of Opitz G/B.B.B.
hypertelorism, lip and palate cleft with B. craniofacial dimorphism The
karyotype reveals a doubling of sex chromosome X (Klinefelter's syndrome).
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In this case specific note that the patient presents two genetic
alterations, a syndrome of Opitz G / B.B.B. and perform a chromosome
study, it was observed a doubling of their sexual crosmomas X (47 XXY)
Figure 2 B, and you can see that the patient presents as part of its clinical
features, cleft lip and palate (LPH) bilateral and hypertelorism. It is
important to mention that although LPH is known in genetics to be non-
hereditary, multifactorial entity 90% about could be valued at LPH clinic in
the Dentistry area, like a line defect only and treated as such.

This should be well thought for the professionals in dentistry, nutrition,
pediatrics and genetics that a patient with LPH should be investigated
through a good clinical history, anamnesis and laboratory studies before
considering a single diagnosis in the patient, such as serious in this case,
where the patient presents LPH, however is part of a syndrome (Klinefelter).
This syndrome occurs in one of every 500 to 1000 newborn males. Women
with pregnancies after age 35 are likely to slightly greater than having a
child with this syndrome.

Within the most commonly observed signs are as follows: small penis,
testicles small and firm, little facial, axillary and pubic hair, sexual
dysfunction, enlarged breast tissue (called gynecomastia) and carving high
abnormal body ratio (long legs, short trunk). Adults can go to the doctor
because of infertility, and school-age children, psychomotor retardation in
some of them, who should be treated as such to assess whether they
should be handled in the area of dentistry under general anesthesia
supported by the area of nutrition. Of the tests that were carried out to
patients, the following results can be found: karyotyping that shows 47 XXY,
count low semen, low serum testosterone level, level of hormone serum
luteinizing and follicle serum estradiol (a type of estrogen) high.

The treatment will consist of therapy with testosterone, which will result:
improve the strength, the appearance of muscles, self-esteem and mood,
energy and sex drive. Most of the patients are infertile. However, there are
some cases of men with an extra X chromosome having offspring. Within
support groups, there is the Klinefelter Syndrome Association a la casilla
postal 119, Roseville, CA, 956780119.

XXX Syndrome. This syndrome, Andénimo. Sindrome de Triple X. 2009;
Nielsen J., 2009, is a genetic disorder that is observed in women that have
an extra x-chromosome 48XXX Figure 3 B. This chromosome is obtained
during the sperm or egg formation that later joined to form the fetus. This
extra chromosome may not be disposed of in formation. The probability
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that develops this abnormality is approximately 1 of every 1,500 girls.

Clinical features presenting the newly girls with 47, XXX syndrome look
like other girls of her age. Some are much higher than the rest of the girls
in his family and may have less coordination and therefore with bad eating
habits a secondary malnutrition. With 47, XXX syndrome women are most
fertile.

This syndrome is one of those associated with mental problems and
behavior. A high probability language and speech problems and can cause
delays in social skills and learning. Craniofacial dimorphism, palate is ogival
and sometimes crowding of dental organs. Small eyes with hypotelorism,
turricefalia and hipoplasia figure 3 A.

Figure 3 A. Female patient with small eyes, Craniofacial dimorphism,
hypotelorism, turricefalia andhypoplasia B. The karyotype reveals a Trisomy
of sex chromosomes (47, XXX) X.

Triple X syndrome, is generally a sexual Trisomy: XXX sex chromosome.
It only affects female patients. Characteristic features: are clinically normal,
has been observed craniofacial alteration, sterility and mental retardation.
They have a slow motor development, linguistic and emotional. When
submitting a linguistic dementia, it is important to visit to the speech
therapist, and in terms of psychomotor development is important to
practice sports, creative activities of accompanied by proper nourishing

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 44




Translational Medicine and Biotechnology | Volume 2 | Issue 2 | 2014

management group. The independence of these girls must be encouraged.
They tend to be immature, this can be improved with the collaboration in
its development during childhood by their environment. IQ average for
triple X girls is slightly lower than the average with a high degree of
malnutrition generally.

These patients growth faster than other girls until the age of 8 years. They
usually have long legs compared to their body length and height as well as
some degree of malnutrition. Usually have a low weight in relation to
height. The causes of this syndrome are unknown, although in some cases
it is associated with the mother age. The extra chromosome can proceed
from the father or the mother, although it is more likely that it comes from
the mother.

Nutrimental management on patients with Chromosome Aberrations.

Nutrition in patients with different chromosome alterations referred to in
this study is very important and complex since it will depend on the clinical
and systemic manifestations to each syndrome according to their own
medical needs.

That is why it was decided in this study to mentioned the food
management of Down syndrome patients, taking into account that the
incidence is higher in comparison with all chromosome alterations.
Nutritional therapy is included in the health monitoring of children with
Down syndrome. It is necessary to choose an appropriate anthropometric
standard. During the monitoring of health and follow-up consultation is
necessary to guide eating habits and healthy physical activity and boost
their income to early stimulation systems. The nutrition plan must be
placed in the patient's current health problems; for example, many patients
need to achieve an adequate weight to deal adequately with cardiac
surgery. It is important to properly define the energy and protein intake,
and the only way to assess it is through the growth pattern of the patient.
There are many alternatives of nutrition, such as breast milk, formula milk
and meals, when they are appropriate introduced. Power paths can be oral
or use a stomach tube and even perform a gastrostomy if necessary.

In an Italian study mothers of children with Down syndrome attended at
University hospitals were interviewed, to determine the status of
breastfeeding, in a universe of 560 children, of whom 246 were still in the
neonatal unit. It was found that 70% of children who had to be hospitalized
and 46% of those who are not hospitalized, they did not receive breast
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milk; and the duration of breastfeeding was 54 days (deviation are give *
111 days), especially in children who are hospitalized in neonatology. Thus,
57% of children with Down Syndrome did not receive breast milk. Frequent
child diseases; depression and frustration felt by mothers for having a child
with Down syndrome; the fear of having insufficient milk production; and
children weak suction, were the reasons identified by the mothers of these
children.

Antropometry and physical composition

There is little information on the body composition of patients with Down's
syndrome, but it is known that they are characterized by:

1) low size, with average height between 1.45 and 1.50 m in adulthood,
i.e. very below the normal average height.

2) early pubertal development, which begins to 9.5 years in girls and at
age 11 in children; and

3) very common in adolescence and adulthood overweight and obesity.

Nutritional evaluation of these patients was carried out according to
the anthropometric standards used in the healthy population, and
diagnosed as malnutrition and low size. However, in the same way for
many morbid pictures, own growth standards were developed in various
countries such as Spain, United States, Sweden, United Kingdom, Ireland,
the Netherlands and Germany, Cremers et al., 1996.

Each table is designed with different methodologies and the choice of the
most appropriate, is the one who can guide the expression of the maximum
development potential of these children.

The tables that are most used are the Foundation Catalan Down's
syndrome, which has two versions (1998 and 2004) and the tables of
Cronk et al, 1988, which considers the United States population, and
published in 1978 and 1988. Swedish growth curves were obtained from a
longitudinal and transversal study with 4.832 measurements in 354 patients,
of whom 151 were women and excluding patients who were using growth
hormones.

These data were made only by graphics that were expressed in standard
deviations weight for age, height-for-age, cranial perimeter for age and
BMI (BMI) for the age. The Swedish table bmi chart.
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In the study conducted in the United Kingdom and Ireland 5,913
measurements were made in 1089 patients, excluding all patients with
heart disease, premature or those who die during follow-up.

With Down syndrome in a pediatric hospital. It is likely to be one of the
most demanding tables. Also available in percentiles and the parameters
considered are: weight, length and perimeter of the skull for age, Myrelid
et al., 2002; Pastor et al., 1998.

The growth charts of Spanish with Down syndrome children, developed
by the Catalana Fundacion of Sindrome de Down, date back to 1998 and
are included in the book "Standards anthropometric for evaluation of the
nutritional status"”, Gladys Barrera, published in the years 2004 and 2006 by
INTA, mentioned by Mario Bildoso in 2006. These tables begin at 2 months
of life, so it is very difficult to extrapolate information to determine the
nutritional status of a child before that age Piro et al., 1990; Mario Bildoso,
2006. In 2004, the Foundation developed tables with percentiles, allowing
you to accurately determine the status of the child. For the year 2004
growth curves were 1.718 measurements, 763 of them in women and
excluded patients with diseases that affect growth, such as heart disease,
hypothyroidism, etc.

Nutrimental problems: Early childhood have been observed with feeding
problems and poor gain weight in children with Down syndrome, mainly in
those who suffer from severe congenital heart disease. These children may
eat poorly and does not develop. However, as soon as heart disease is
corrected, they begin to gain the right weight.

Many teens and older people with Down syndrome have obesity. This is
probably due to a lack of physical activity and familial bad habits. However,
some young people with Down syndrome have increased weight while
maintaining a normal caloric diet. It is important that, from childhood,
children maintain a proper diet to avoid excess weight. The best for all
children, including those who have Down's syndrome, is to maintain proper
food habits, balanced diet, avoid high-calorie foods and perform regular
physical activity.
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CONCLUSIONS

To design a nutritional plan, in a patient with Down syndrome, is:

To evaluate the current health problems, including nutritional status of the
patient, compared to the more appropriate anthropometric standard;
establish the most adequate energy and protein contribution; and
determine the types of food and the way of power that will be used.

These children should receive the same supplements than healthy children.
It should be additionally encouraged the incorporation of infants to early
learning programs, as well as the creation of healthy lifestyle habits in
relation to food and physical activity, in order to prevent chronic diseases
of adulthood and find and treat in properly and early associated
pathologies.

REFERENCES

Alsabeh R; Alsabeh R; Brynes RK; Slovak ML; Arber DA (1997). Acute myeloid leukemia with
t(6;9) (p23;934):association with myelodysplasia, basophilia, and initial CD34 negative
immunophenotype. Am J Clin Pathol. 107: 4307.

Allison PJ, Hennequin M, Faulks D (2000). Faculty of Dentistry of Montreal, Quebec,
Canada. "Dental care access among individual with Down syndrome in France”Spec Care
Dentist. 20(1): 2834.

Andnimo. Sindrome de Triple Xb (2009). Fecha: 13/ diciembre/ 2009 En lienea. Disponible
en: http://www.scribd. com/doc /17879455/SindromedeTripleX

Aparicio Rodriguez JM, Barrientos Pérez M, Gardufio Gardufio P, Gil Beristain J, Moreno
Ramirez A, Sanchez Sosa S y Garcia Valdés JL (1995). Importancia de la transl cromosémica
t(13;15) en tres casos. jJuegan las translocaciones un papel importante en el proceso de la
tumorogénesis? Salud UPAEP. 4: 26.

Aparicio RJM, Barrientos PM, Roberto MA, Walter SMB, Cuanalo CMA, Vivar JM, Pérez RML,
y Garcia VIL (1997). Asociacion del sindrome de Wolf Hirshhorn (Delecién del brazo corto
del cromosoma 4) con el sindrome de Rubeola Congénita. Bol Med Hosp Infant Mex. 54:
3441.

Aparicio RJMI, Barrientos PM, Walter SMB, Hurtado HMdL, Enciso JMA, Huitzil ME (2000).
Estudio comparativo de una aberracion cromosémica anular. Reporte de un caso con
mosaisismo del cromosoma 13, 46, XY/46, XY, r(13). ORAL. 2: 3639.

Aparicio RIM, Hurtado HMDL, MarroquinGI, Rojas RGA, Sanchez MP, Rodriguez PS,
Zamudio MR, Walter SMB, Eduardo Urzaiz RE and Huitzil ME (2001). Five opitz G/B.B.B
syndrome cases report with two chromosome abnormalities; x chromosome duplication
(47, XXY) and translocation 46XX t(3q;4q). International Journal of Genetics and Molecular
Biology. 3: 8794.

Aparicio RJM, Barrientos PM, Hurtado HMdL, Palma GM, Dipp VF, Enciso JMA , Molina VB ,
Frias VS (2002). Translocacion reciproca 46,XY, t(;4)(92l;,q 13), en un adolescente con

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 48




Translational Medicine and Biotechnology | Volume 2 | Issue 2 | 2014

cementoma gigantiforme no familiar. Bol Med Hosp Infant Mex. 59: 118123.

Aparicio RJM, Gil OC, Ochoa CS, Huitzil ME, Salinas CF (2005). Paciente con asimetria
media facial y Duplicacion del cromosoma 16 (46XY, 16q+. reporte de un caso en el
Hospital para el Nifio Poblano. Oral. 6: 281.

Aparicio RIM, Barrientos PM, Hurtado HM, Gil OC, Walter SMB, Palma GJM, Huitzil ME,
Salinas CF (2006). Translocaciones cromosOmicas balanceadas 46XY t(1,4), 46XY, t(6;9),
47XY t(11,14), 45XY t(13,15). AMOP. 18: 3845.

Aparicio RJM, Barrientos PM, Hurtado HMdL, Huitzil ME, Chatelain MS (2009). Alteraciones
craniofaciales en pediatria secundarias a trisomias cromosémicas 21 y 22. Informe de
cuatro pacientes. AMOP. 21: 5055.

Aparicio RIM, Cuellar LF, Hurtado HML, Barrientos PM, Reynoso dMS, Vargas GR, Camacho
GSF, Marroquin GI, Chatelain MS and Sierra PF (2010). Disorders of sexual development in
genetic pediatrics. Three different ambiguous genitalia cases report from Hospital para el
Nino Poblano, México. International Journal of Genetics and Molecular Biology. 2: 182189.

Aparicio RIM, Hurtado HMDL, Barrientos PM, Assia RSI, Gil ONC, R. Zamudio MJS,
Rodriguez PS, Walter SMB, AlmanzaFF and SilvaXC (2010). Healthy carrier parents in partial
7 and 9 chromosome trisomy in two pediatric patients: Report cases at the Hospital para el
Nifio Poblano, Mexico. International Journal of Genetics and Molecular Biology. 2: 171178.

Aparicio Rodriguez J. M, Hurtado Hernandez M. L., Marroquin Garcia, RojasRivera G. A,
Cuellar Lopez F., Cubillo Ledn M. A, Garrido Hernandez M. A. and Chatelain Mercado S
(2012). Acute myeloid leukaemia associated to chromosome 6: Clinical and phenotipical
implications in two pediatric patients with chromosome trisomy and translocation.
International Journal of Genetics and Molecular Biology. 3:155160.

Avina JF, Daniel A, Hernandez A (2008). Sindrome de WolfHirschhorn: Micro Delecién distal
del brazo corto del cromosoma 4. Rev Chil Pediatr. 79: 5053.

Awaya N, Takao M, Natsuda H, yamawaki T, Suzuki N, Takayama N, Ishida A, kawai Y
(1995). Erythroblastic transformation of chronic myelogenous leukemia associated with an
additional chromosome abnormality translocation (6;9). Rinsho ketsueki. 36: 13004.

Bartalena L, D'Accavio L, Pellegrinetti C, Tarantino E (1990). A case of partial 6q trisomy
diagnosed at birth. Pathologica. 82: 54952.

Battaglia A, Carey JC, Wright T) (2001). Wolf
Hirschhorn(4p) syndrome. Adv Pediatr. 48: 75113.

Benedict WF, Lange M, Greene J, Derencsenyi A, Alfi OS (1979). Correlation between
prognosis and bone marrow chromosome patterns in children with acute nonlymphocytic
leukemia: similarities and differences compared to adults. Blood. 54 (4): 818823

Bergemann AD, Cole F, Hirschhorn K (2005). The etiology of Wolf Hirschhorn syndrome.
Trends Genet. 21: 18895.

Bianchi AM, Cuevas A, Jaramillo RJ (1991). "Dental survey of Down syndrome patients.
Reflections and synthesis”. Rev Asoc Odontol Argent. 79: 14652.

Brannon, R.B. and Fowler, C.B (2001). Benign Fibro Osseous Lesions: A Review of Current
Concepts. Advances in Anatomic Pathology. 8(3): 126143.

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 49




Translational Medicine and Biotechnology | Volume 2 Issue 2 | 2014

BrondumNielsen K, Bajalica S, Wulff K, Mikkelsen M (1993). Chromosome painting using
FISH (fluorescence in situ hybridization) with chromosome6specific library demonstrates
the origin of a de novo 6q+ marker chromosome. Clin Genet. 43: 23539.

Bueno M del Amo A, Garcia Fuentes M, Delgado A. G (1969). en un paciente no
mongolico. Rev Esp Pediatr. 25: 395403.

Bueno M. Bueno I, Pérez Gonzéalez JM, Olivares JL, Ventura P, Sarria A (1982). Aportacién
de un nuevo caso. Pediatrika. 6: 543548.

Bueno I, Pérez Gonzélez JM, Ventura P, Bueno, Ramos FJ (1990). Apport d'nouvel cas de
trisomie partiale 22 d’origin maternelle. Seiziemes Journées du Club, 2: 40.

Byatt SA, Baker E, Richards RI, Roberts C, Smith A (1997). Unbalanced t(4;11) (q32;923) in a
34 yearold man with manifestations of distal monosomy 11q and trisomy 4q syndromes.
Am J Med Genet. 4:35760.

Campusano, Carlos (1972). Genetic basis of malformations. Review of literature, Ann.
Arbor. 1: 23.

Carnevale A (1973). Aspectos genéticos del Sindrome de Down. I Ciclo de conferencias
sobre Sindrome de Down. México: Instituto John Langdon Down. 2: 4243,

Chase TR, Jalal SM, Martsolf JT, Wasdahl WA (1983). Duplication 6q24 leads to 6qter in an
infant from a balanced paternal translocation. Am J Med Genet. 14: 34751.

Crawfurd MDA (1961). Multiple congenital anomaly associated with an extra autosome.
Lancet. 2: 22.

Cremers MJG, van der Tweell, Boersma B, Wit JM, Zonderland M (1996). Growth curves of
Dutch children with Down syndrome. J Intell Diasbil Res. 40: 412420.

Cronk C, Crocker A, Pueschel SM, Shea AM, Zackai E, Pickens G, Reed RB (1988). Growth
charts for children with Down syndrome: 1 month to 18 years of age. Pediatrics. 81:
102110.

Daley GQ, Van Etten RA (1990). Induction of chronic myelogenous leukemia in mice by the
p210 bcr/abl gene of the Philadelphia chromosome. Science. 247: 824830.

Dellacasa P, Bonanni P, Guerrini R (1993). Partial trisomy of the long arm of chromosome
6. A clinical case. Minerva Pediatr. 45: 51721.

Denver Conference (1960). A proposed standard system of nomenclature of human mitotic
chromosomes. Lancet. 10631065.

Desai SS (1997). “ Down Syndrome: a review of the literature “ Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 84 (3) 27985.

Dohner H, Bloomfield CD, Frizzera G, restedt J, Arthur DC (1992). Recurring chromosome
abnormalities in Hodgkin s disease. 5: 3928.

Dunham I, Shimizu N, Roe BA, Chissoe S (1999). The DNA sequence of human
chromosome 22. Nature. 402: 489495.

Edwards JH, Harnden DG, Cameron AH (1960). A new trisomic syndrome. Lancet. 1:
787789.

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 50




Translational Medicine and Biotechnology | Volume 2 Issue 2 | 2014

Francisca BM y Antonio BV (1971). Cromosomopatias autosdmicas. Monografias de la
catedra de pediatria de Barcelona. 2: 6972.

Freemam SB, Taft LF, Dooley KJ, Allran K, Sherman SL, HassoldTJ, Khoury MJ, Saker DM
(1998). Population based study of congenital heart defects in Down syndrome. Am J Med
Genet. 80 (3); 2137.

Fundacién Iberoamericana Down 21 (2007). La formacién de los gametos évulo u ovocito y
espermatozoide, el proceso de la meiosis y la formacién por nodisyuncion. 1.

Gabre P. Department of Oral Diagnosis and Hospital Dentistry, Institute of Odontology,
Karolinska Instituted, Stockolm, Sweden (2000). “Studies on oral health in mentally
retarded adults”. Swed Dent J Suppl. 142: 148.

Geraedts JP, Haak HL (1976). Trisomy 6 associated with aplastic anemia. Human genetics.
35 (1): 113115.

Gonzalez GJ; Notohamiprodjo M (1996). Translocation (6;9;22) (p25;q34;q11.2) identified
by FISH in acute leukemia. Cancer Genet Cytogenet. 92: 824.

Gobbi A, Di Berardino C, Scanziani E, Garofalo A, Rivolta A, Fontana G (1997). A human
acute lymphoblastic leukemia line with the T(4;11) translocation as a model of minimal
residual disease in SCID mice. Leuk Res. 21: 110714.

Grossfeld PD, Mattina T, Lai Z, Favier R, Jones KL, Cotter F, Jones C (2004). The 11q terminal
deletion disorder: a prospective study of 110 cases. Am J Med Genet A. 129: 51-61.

Grozinsky Glasberg S, Fraser A, Nahshoni E, Weizman A, Leibovici L (2006).
«Thyroxinetriiodothyronine combination therapy versus thyroxine monotherapy for clinical
hypothyroidism: meta analysis of randomized controlled trials». J. Clin. Endocrinol. Metab.
91 7: 25929.

Hahnemann JM, Vejerslev LO (1997). European collaborative research on mosaicism in CVS
(EUCROMIC)fetal and extrafetal cell lineages in 192 gestations with CVS mosaicism
involving single autosomal trisomy. American Journal of Medical Genetics. 70(2): 17987.

Hamerton JL (1968). Robertsonian translocation in man: evidence for prezygotic selection.
Cytogenetics. 7: 26065.

Hamner, J. Scofield, H. and Cornyn, J (1968). Benign Fibro Osseous Lesions of Periodontal
Membrane Origin. Cancer. 22(4): 861878.

Harrison DF (1984). Osseous and fibro osseous conditions affecting the craniofacial bones.
Ann Otol Laryngol. 93:199203.

Hinnebusch J, Tilly K (1993). "Linear plasmids and chromosomes in bacteria". Mol
Microbiol. 10: 917-2.

Hirschhorn K, Cooper H, Firschein IL (1965). Deletion ofshort arms of chromosome 45 in a
child with defects of midline fusion. Humangenetik. 1: 47982.

Hollings PE. Hollings PE; Cochrane J; Bowen JA; Rosman Y; Fitzgerald PH (1995). Growth
characteristics in vitro of myeloid leukaemic cells with t(6;9). Leuk Lymphoma. 17: 2818.

Hsu LYF, Shapiro LR, Gertner M, Lieber E, Hirschhorn K (1971). Trisomy 22: a clinical entity. J

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 51




Translational Medicine and Biotechnology | Volume 2 Issue 2 | 2014

Pediatr. 79: 1219.

Hsu TC (1979). Human and mammalian cytogenetics: a historical perspective.
SpringerVerlag, N.Y. 1: 10.

Hsu LY, Yu MT, Neu RL, Van Dyke DL, Benn PA, Bradshaw CL, Shaffer LG, Higgins RR, Khodr
GS, Morton CC, Wang H, Brothman AR, Chadwick D, Disteche CM, Jenkins LS, Kalousek DK,
Pantzar TJ, Wyatt P (1997). Rare trisomy mosaicism diagnosed in amniocytes, involving an
autosome other than chromosomes 13, 18, 20, and 21: karyotype/phenotype correlations.
Prenatal Diagnosis. 17(3): 20142.

Huret JL, Leonard C, Savage JRK (2000). Cromosomas, Anomalias Cromosdmicas. Atlas
Genet Cytogenet Oncol Haematol. 2: 206.

Huret JL, Leonard C, Savage JRK (2000). Crom, Anomalias Cromosdmicas. Atlas Genet
Cytogenet Oncol Haematol. 1: 3.

Iwanowski PS, Stengel Rutkowski S, Anderlik LPilch J, Midro AT (2005). Physical and
developmental phenotype analyses in a boy with Wolf Hirschhorn syndrome. Genet Couns.
16: 3140.

Jadayel D; Calabrese G; Min T; van Rhee F; Swansbury GJ; Dyer; MJ; Maitland J; Palka G;
Catovsky D (1995). Molecular cytogenetics of choronic myeloid leukemia with atypical t
(6;9) (p23;g34) translocation Leukemia. 9: 9817.

Johannesson T, Ehlers S, Wahlstr'o M (1997). complex chromosome rearrangement
involving chromosomes 1, 4 and 16 revealed by fluorescence in situ hybridization. Clin
Genet. 51:2815.

Jonveaux P, Fenaux P, Berger R (1994). Trisomy 6 as the sole chromosome abnormality in
myeloid disorders. Cancer genetics and cytogenetics; 1994, 74 (2): 150152.

Kelman LM, Kelman Z (2004). "Multiple origins of replication in archaea". Trends Microbiol;
12 (9): 399-401. Miller E, Kenneth R (2000). "93". Biology (5th ed.). Upper Saddle River, New
Jersey: Prentice Hall. 2: 194-5.

Kyosti O, Mikko A, and RistoPekka H (1991). Gigantiform cementoma affecting a caucasin
family. Brit J Oral Maxilofac Surg. 29: 1947.

La Starza R, Matteucci C, Crescenzi B, Criel A, Selleslag D, Martelli MF, Van den Berghe H,
Mecucci C (1998). Trisomy 6 is the hallmark of a dysplastic clone in bone marrow aplasia.
Cancer genetics and cytogenetics.105 (1): 5559.

Lai CSL, Fisher SE, Hurst JA, Levy ER, Hodgson S, Fox M, Jeremiah S, Povey S, Jamison DC,
Green ED (2000), VarghaKhadem F, Monaco AP. The SPCH1 region on human 7qg31:
genomic characterization of the critical interval and localization of translocations
associated with speech and language disorder. Am J Hum Genet. 67: 357368.

Ledbetter DH, Engel E (1995). Uniparental disomy in humans: development of an
imprinting map and its implications for prenatal diagnosis. Human Molecular Genetics. 4:
17571764.

Lurie IW, Lazjuk GI, Ussova YI, Presman EB,Gurevich DB (1980). The WolfHirschhorn
syndrome. LGenetics. Clin Genet. 17: 37584.

Mangelschots K, Van Roy B, Speleman F, Van Roy N, Gheuens J, Beuten J, Buntinx Y, Van

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 52




Translational Medicine and Biotechnology | Volume 2 | Issue 2 | 2014

Thienen MN, Willekens H, and Dumon J (1992). Reciprocal translocation between the
proximal regions of the long arms of chromosomes 13 and 15 resulting in umbalanced
offspring:characterization by fluorecence in situ hybridization and DNA analysis. Hum
Genet. 89: 407413.

Mario Bildoso (2006). Diagnostico y manejo nutricional de pacientes con sindrome de
Down. Medwave. 6 (6): 3519.

Marschalek R, Greil J, Lochner K, Nilson (1995). Molecular analysis of the chromosomal
breakpoint and fusion transcripts in the acute lynphoblastic SEM cell line with
chromosome translocation t(4;11). Brit J Haematol. 39: 30820.

Martin Municio A (1999). La primera pagina del genoma. ABC. 1: 3.

McElhinney DB, Straka M, Goldmuntz E, Zackai EH (2002). Correlation between abnormal
cardiac physical examination and echocardiographic finding in neonates with Down
syndrome. Am J Med Genet. 113 3: 23841.

Mecucci C, Rege Cambrin G, Michaux JL, Tricot G, Van den Berghe H (1986). Multiple
chromosomely distinct cell populations in myelodysplastic syndromes and their possible
significance in the evolution of the disease. British journal of haematology. 64 (4): 699706.

Mohamed AN, Varterasian ML, Dobin SM, McConnell TS, Wolman SR, Rankin C, Willman
CL, Head DR, Slovak ML (1998). Trisomy 6 as a primary karyotypic aberration in
hematologic disorders. Cancer genetics and cytogenetics. 106 (2): 152155.

Moretti P, Ferrari M, Di Battista S, Di Battista C (2001). The 4Psyndrome. Case description
and literature review.Minerva Pediatr. 53: 238.

Moormeier JA, Rubin CM, Le Beau MM, Vardiman JW, Larson RA, Winter JN (1991). Trisomy
6: a recurring cytogenetic abnormality associated with marrow hypoplasia. Blood. 77 (6):
13971398.

Myrelid A, Gustafsson J, Ollars B, Annerén G (2002). Growth charts for Down's sindrome
from birth to 18 years of age. Arch Dis Child. 87: 97103.

Nakabachi A, Yamashita A, Toh H, Ishikawa H, Dunbar H, Moran N, Hattori M (2006). "The
160kilobase genome of the bacterial endosymbiont Carsonella". Science. 314: 267.

Neu RL, Gallien JU, Steinberg Warren N, Wynn RJ, Bannermen RM (1981). An infant with
trisomy 6921 leads to 6qter. Ann Genet. 24: 16769.

Neville, W (2002). Bone Pathology. In: Oral & Maxillofacial Pathology. USA. Saunders
Company. Second Edition. 1: 533587.

Nielsen. J. Mujeres Triple X (2009). Disponible en: http://docs.google. com/viewer?
a=v&qg=cache:Wp1l3PeBSJsJ:www.triplexsyndroom.nl/document128/ Johannes.

Nowell PC, Hungerford DA (1960). Chromosome studies of normal and leukaemic human
leukocytes. J Natl Cancer Inst. 25: 85109.

Onodera N, Nakahata T, Tanaka H, Ito R, Honda T (1998). Trisomy 6 in a childhood acute
mixed lineage leukemia. Acta paediatrica Japonica; Overseas edition. 40 (6): 616620.

Painter TS (1922). "The spermatogenesis of man". Anat. Res. 23: 129.

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 53




Translational Medicine and Biotechnology | Volume 2 | Issue 2 | 2014

Painter TS (1923). "Studies in mammalian spermatogenesis II. The spermatogenesis of
man". J. Exp. Zoology. 37: 291-336.

Panani A, Papayannis AG, Sioula E (1980). Chromosome aberrations and prognosis in
preleukaemia. Scandinavian journal of haematology. (2): 97100.

Pradella S, Hans A, Sproer C, Reichenbach H, Gerth K, Beyer S (2002. "Characterisation,
genome size and genetic manipulation of the myxobacterium Sorangium cellulosum So
ce56". Arch Microbiol. 178: 484-92.

Pastor X, Corretger M, Gassié R, Serés A, Corretger JM (1988). Parametros somatométricos
de referencia de nifos y nifas con sindrome de Down visitados en el CMD. SD, Revista
Médica Internacional sobre el sindrome de Down, nUmeros 3y 4.

Patau, K.A,, D. W. Smith, EM. Therman and HP. Wagner (1960). Lacent. 4: 790793.

Paux E, Sourdille P, Salse J (2008). "A Physical Map of the 1lGigabase Bread Wheat
Chromosome 3B". Science. 322: 101-104.

Pereira SL, Grayling RA, Lurz R, Reeve JN (1997). "Archaeal nucleosomes". Proc. Natl. Acad.
Sci. US.A. 94: 12633-7.

Piro E, Pennino, C, Cammarata M, Corsello G, Grenci A, LoGiudice C, Morabito M, Piccione
M, Giffre L (1990). Growth charts of Down sindrome in Sicily: Evaluation of 382 children 014
years of age. Am J Med Genet. 1: 6670.

Rambaldi A, Attuati V, Bassan R, Neonato MG (1996). Molecular diagnosis and clinical
relevance of £(9;22), t(4;,11) and t(1;19) chromosome abnormalities in a consecutive group
of 141 adult patients with ALL. Leuk Lymphoma. 21: 45766.

Randell DM, Harth S, Seow WK (1992). "Preventive dental health practices of
noninstitutionalized Down syndrome children: a controlled study”. J Clin Pediatr Dent 1992
spring.16(3): 2259.

Rowley JD (1996). Leukemias. Lymphomas, and Other Related Disorders. En: Rimoin DL,
Connor JM, Pyeritz RE (eds). “Principles and Practice of Medical Genetics”. 3th ed. Vol I,
New York: Churchill Livingstone. 76: 16871701.

Sandman K, Pereira SL, Reeve JN (1998). "Diversity of prokaryotic chromosome proteins
and the origin of the nucleosome". Cell. Mol. Life Sci. 54: 1350-64.

Sandman K, Reeve JN (2000). "Structure and functional relationships of archaeal and
eukaryal histones and nucleosomes". Arch. Microbiol. 173: 165-9

Santoro F, Maiorana C, Galleta A, Novi S, Pavanello W (1991). Universita degli Studi di
Milano. “Evaluation of a prevention and prophylaxis program for the handicapped” Prev
Assist Dent. 17(2): 815.

Sawyer JR, Swanson CM, Koller MA, North PE, Ross SW (1995). Centromeric instability of
chromosome 1 resulting in multibranched chromosomes, telomeric fusions, and "jumping
translocations” of 1q in a human immunodeficiency virusrelated nonHodgkin's lymphoma.
Cancer. 76: 123844.

Shelby MD, Bishop JB, Mason JM, Tindall KR (1993). Fertility, reproduction and genetic
disease: studies on the mutagenic effects of environmental agents on mammalian germ
cells. Environm Health Persp. 100: 283291.

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 54




Translational Medicine and Biotechnology | Volume 2 Issue 2 | 2014

Sindoor SD (1997). Down syndrome. A review of the literature. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 84:52.

Schmid W, D'Apuzzo V, Rossi E (1979). Trisomy 6925 to 6qter in a severely retarded
7yearold boy with turricephaly, bowshaped mouth, hypogenitalism and club feet. Hum
Genet. 46: 7984.

Schneider NR, Cooley LD, Finegold MJ, Douglass EC, Tomlinson GE (1997). The first
recurring chromosome translocation in hepatoblastoma: der(4) t(1;4)(q12;934). Genes
Chromosomes Cancer. 19: 2914.

Stevan H,Thompson MAJ, MarioAltini BDS (1989). Gigantiform Cementoma of the jaws
Head and neck. 11: 53844.

Strachan T, Read AP (1999). Human Molecular Genetics. Segunda Edicion, WileyLiss, Nueva
York. 1:351375.

Thanbichler M, Wang SC, Shapiro L (2005). "The bacterial nucleoid: a highly organized and
dynamic structure". J. Cell. Biochem. 2005, 96: 506-21.

Thanbichler M, Shapiro L (2006). "Chromosome organization and segregation in bacteria".
J. Struct. Biol. 156 : 292-303.

Testa JR, Misawa S, Oguma N, Van Sloten K, Wiernik PH (1985). Chromosome alterations in
acute leukemia patients studied with improved culture methods. Cancer research. 45 (1):
430434.

Tjio JH, Levan A (1956). "The chromosome number of man". Hereditas. 42: 1-6.
Ford CE, Hamerton JL (1956). "The Chromosomes of Man". Nature. 178: 10201023.

Toyosawa. Toyosawa M; Shinohara K; Ariyoshi K; Ando T; Kobayashi M; Hikiji K (1997). The
detection of minimal residual disease by DEK/CAN chimeric mRNA in a case of AML M2
with translocation t(6;9) (p23;q34) after chemotherapy and peripheral blood stem cell
transplantation. Rinsho Ketsueki. 38: 3340.

Tupler R, Bortotto L, Buhler E, Aikan M, Malik NJ (1992). Paternal origin of de novo deleted
chromosome 4 in WolfHirschhorn syndrome. J Med Genet. 29: 535.

Turleau C and de Grouchy J (1981). Trisomy 6qter. Clin Genet. 19: 202206.

Uckun FD (1998). Clinical Significance of Translocation t(1;19) in Childhood Acute
Lymphoblastic Leukemia in the Context of Contemporary Therapies: A Report From the
Children's Cancer Group. J Clin Oncol. 16: 527535.

Uhrich S, FitzSimmons J, Easterling TR, Mack L, Disteche CM (1991). Duplication (6q)
syndrome diagnosed in utero. Am J Med Genet. 41: 28283.

Ulseth JO, Hestner A, Stovner LJ, Storhaug K (1991). "Dental caries and periodontitis in
persons with Down syndrome” Spec Care Dentist. 11(2): 713.

Vega.sanger.ad.uk . Vertebrate Genome Annotation (VEGA) database. 1.

von Winiwarter H (1912). "Etudes sur la spermatogenese humaine". Arch. Biologie. 27: 147~
9.

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 55




Translational Medicine and Biotechnology | Volume 2 | Issue 2 | 2014

Waldron, C.A (1985). FibroOsseous lesions of the jaws. J. Oral Maxillofac Surg. 43: 249262.
Waldron, C.A (1993). Fibro Osseous lesions of the jaws. J. Oral Maxillofac Surg. 51: 828835.

Wang Y, Cheng Z, Gao C, Fu S, Wang S, Fu H, Ye L, and Ma S (1992). Molecular cytogenetic
study of short arm aberration y human D,G Group chromosome.Chin Med SciJ. 7: 2731.

White MJD (1973). The chromosomes (6th ed.). London: Chapman and Hall, distributed by
Halsted Press, New York. 1: 28.

Wolf U, Reinwein H. Porsh R, Schroter R, Baitsch H (1965).Deficiency on the short arms of a
chromosome No.4. Humangenetik. 1: 397413.

Wong KF (2004). A rapidly progressive chronic myeloproliferative disease with isolated
trisomy 6. Cancer genetics and cytogenetics. 149 (2): 176177.

Yeo W, Wong N, Chow J, Tsoi WC, Johnson PJ, Wickham N (1996). Small cell variant of Kil
lymphoma associated with myelofibrosis and a novel constitutional chromosome
translocation t(3;4) (q13;q12). J Clin Pathol. 1 54-60.

Young SK, Markowitz NR, Sullivan S, Seale TW (1989). Familial gigantiform cementoma
classification and presentation of a large pedigree. Oral Surg Med Oral Pathol. 68: 7407.
Yunis, J.f, E.B. Hook, and Mayer (1964). Lancet. 5: 286287.

Zankl A, Addor MC, MaederIngvar MM, Schorderet DF (2001). A characteristic EEG pattern
in 4psyndrome: case report and review of the literature.Eur J Pediatr. 160: 1237.

Zollino M, Di Stefano C, Zampino G, Mastroiacovo P,Wright TJ (2000). Genotype phenotype
correlations and clinical diagnostic criteria in Wolf Hirschhorn syndrome. Am J Med Genet.
94: 25461.

http://oiirj.org/oiirj/tmb ISSN 2350-1073 Page 56




