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Abstract
Objectives: To Describe the complete trisomy of chromosome 9 and morphological changes of the newborn. Methods: This case report
described 47XX+9 in newborn of 19 year-old healthy primigesta, in Goiania, Brazil. Ultrasound was used in the 20th week of gestation
to analyze multiple fetal malformations. Cytogenetic analysis (Bandage G) was used to identify the karyotype of the newborn and
parents. Results: The cytogenetic analysis (G banding), showed that the fetus was female and had a 47,XX,+9 karyotype. The delivery
was carried out by cesarean section at the 34th week. The evolution was unfavorable, baby survived for approximately 65 minutes and
showed neonatal ocular hypertelorism, micrognathia, low ear implantation with pavilion auricle anomaly, ambiguous genitalia, spina
bifida, and clubfoot. The analysis performed by chromosomal banding technique with umbilical cord lymphocytes culture showed of
47XX+9 karyotype in all 20 surveyed cells. Karyotyping of peripheral blood parents was realized but both not showed chromosomal
changes. Conclusions: According to our knowledge, this is the second case of 47XX + 9 in Brazil and the detection of morphological
changes caused by rare syndromes during pregnancy may help in diagnosis and appropriate clinical management because they direct
families to genetic tests that can essential for the future of gestation.
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Introduction
Trisomy 9 is a rare chromosomal abnormality usually associated with first-trimester miscarriage. Complete trisomy
9 is a lethal diagnosis, and most fetuses diagnosed die prenatally or during the early postnatal period. Most often, it is
seen in mosaic form.1-3
Mosaic and non-mosaic patients usually exhibit similar clinical features. However, both forms of trisomy 9 differ
concerning survival. In fact, patients with mosaicism survive longer than non-mosaics. The non-mosaic form is rarely
seen at near term. When they come to birth, the babies usually die in the neonatal period, and only 25% live more
than one week.2
The occurrence of complete 9 trisomy has been estimated at 1 per 1000 recognized conceptions. However, the most
of pregnancies with trisomy 9 results in miscarriages in the first trimester of pregnancy, making the diagnostic of this
chromosomal abnormality relatively uncommon. Additionally, the cytogenetic is not performed in most abortions.2,3
The features of trisomy 9 are mental and growth retardation, facial dismorphism (small ears, microphthalmia, bulbous
nose, small mouth, high palate), central nervous system abnormalities (hydrocephalus, malformation, Dandy-Walker
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syndrome, holoprosencephaly), congenital heart disease (most commonly ventricular septal defects), genitourinary
anomalies (genital hypoplasia, cryptorchidism, cystic kidneys, hydronephrosis), and skeletal anomalies (dislocations,
deformities).1,3,4
The diagnosis of trisomy 9 is performed through the identification of chromosomal abnormalities in cells of patient
suspected prior diagnosis of trisomy using cytogenetic or molecular techniques, such as cytogenetic analysis by G banding
and fluorescence in situ hybridization (FISH).2 In addition, published data show that ultrasound examination in the second
quarter of prenatal care can show morphological changes in the baby that assist in the diagnosis of trisomy 9 and clinical
management. The diagnosis of trisomy 9 exclusively by prenatal ultrasound is difficult since the sonographic findings
are nonspecific, due to overlap with other trisomies, such as 18 and 13.2,3 In context, the objective of the present study
was to describe the phenotypic characteristics of a newborn with complete trisomy of chromosome 9.

Methods
The pregnant woman suspected of have fetus with congenital anomaly was attended in the fetal medicine department
of the Department of Gynecology and Obstetrics of the Clinical Hospital of the Federal University of Goiás (HC\UFG) in
2015. The Ethics Committee (HC\UFG) approved the study protocol. The term of Informed Consent was signed by the
parents of the newborn authorizing the conduct of the research. The parents were submitted to a questionnaire on
gynecological and obstetric history and consumption of teratogenic substances.

Analysis of chromosomal alterations
Were collected peripheral blood samples from parents, and amniocentesis and cordocentesis fetal for classical cytogenetic
analysis. The karyotype was performed after culture of lymphocytes. The cells were stimulated with phytohemagglutinin,
to induce cell division and obtain cells in metaphase for chromosome analysis. In aseptic conditions 0.5 to 1.0 ml of whole
blood was incubated in RPMI culture medium and fetal bovine serum at 37 °C. After 72 hours of incubation, colchicine
was added to disrupt the division of cells into metaphase, following the protocol described by Moorhead et al.5 with
modifications. After the processing of the culture the GTG banding was made, following the protocol of Scheres,6 with
modifications. An average of 20 metaphase cells were analyzed for determination of the patient’s karyotype.

Analysis of phenotypic feature
Phenotypic alterations were observed through ultrasonography at the 22nd week of gestation. After birth, the
circumference of the head, thorax and abdomen, and weight were measured. In addition, the morphological abnormalities
presented by the newborn were analyzed.

Case description
A pregnant woman, KPS white, 19-year-old, primigravida was referred to fetal medicine service due to multiple fetal
malformations viewed on ultrasound performed at the 20th week of gestation: agenesis of the cerebellar vermis,
nuchal fold change, cranial deformity, cardiomegaly, multicystic right kidney, left kidney with pyelectasis, and severe
oligohydramnios (Figure 1). Her husband was 23 years old. The pregnant woman and her husband were healthy and
not consanguineous. The mother related that had first cousins with mental problems, though the describe neurological
diseases were not specified. The parents refused to have a habit of smoking, drinking alcohol, make the using drugs or
prescription drugs. In addition, during pregnancy, there was no infectious process or other health problem.
Suspicion of any genetic alteration was confirmed by chromosomal analysis of amniotic fluid cells harvested in the
21th week of pregnancy. The amniocytes were grown, and, after cytogenetic analysis (G banding), it could be seen that
the fetus was female and the karyotype 47,XX,+9 was not mosaic (Figure 1). The patient remained under monitoring of
the institution. The delivery was carried out by caesarean section at the 34th week. The newborn female presented as
1565 grams, 40 cm in length, head circumference of 31 cm, chest 25 cm and waist circumference of 24 cm. The evaluation
confirmed neonatal ocular hypertelorism, micrognathia, low ear implantation with pavillion auricle anomaly, ambiguous
genitalia, spine bifida, and clubfoot (Figure 2). The baby was resuscitated for approximately 65 minutes then subsequently
died.
For confirmation of chromosomal disorder, the chromosomes of the umbilical cord lymphocytes were cultured and
analyzed by banding technique. Results showed a nonmosaic constitution of trisomy 9 (47,XX,+9) in all 20 surveyed cells,
confirming the cytogenetic analysis of amniotic fluid. Who asked karyotyping of peripheral blood progenitors, but both
had karyotypes with no chromosomal changes.
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Figure 1. Ultrasound examination and karyotype of fetus with complete trisomy 9. Above right and left; multiple fetal malformations
viewed on ultrasound performed at the 20th week of gestation: agenesis of the cerebellar vermis, nuchal fold change, cranial deformity,
cardiomegaly, multicystic right kidney, left kidney with pyelectasis, and severe oligohydramnios. Below right and left; The amniocytes
were grown, and after cytogenetic analysis (G banding), it could be seen that the fetus was female and the karyotype 47XX+9 was
not mosaic.

Figure 2. Morphological alterations of the newborn with complete trisomy 9. Above right. The newborn female presented as 1565
grams, 40 cm in length and and clubfoot. Left. neonatal ocular hypertelorism, micrognathia, low ear implantation with pavillion
auricle anomaly. Below right and left. ambiguous genitalia and spine bifida.
Moraes et al. Hum Reprod Arch. 2019;34:e001719. DOI: 10.4322/hra.001719
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Discussion
The first case of complete trisomy of chromosome 9 was reported by Feingold and Atkins.1 It was a male child with
multiple malformations, a product of 40 weeks of gestation. In the culture of lymphocytes, karyotype 47XY+9 was
observed in 63 cells examined.1 The prominent clinical features observed in this case were small palpebral fissures,
bulbous nose, low-set ears, genital hypoplasia, and malformations of the heart, brain, and skeleton. The fetus survived
for 28 days, being the longest survival period mentioned in the literature of a child with complete trisomy.2,7
The study of Katayama et al.8 reported a newborn with complete trisomy 9 with the head higher than normal and clover
shaped. In addition to these features, there were low ear implantation, malformed ears, micrognathia, bulbous nose, brain
abnormalities, congenital heart disease, abnormal hands and feet, cryptorchidism, micropenis, and premature death.
Seabright et al.7 described another child with complete trisomy 9 with a similar phenotype who lived for 16 hours.
Subsequently, Mantagos et al.9 described 2 cases of complete trisomy 9 in live births and found a striking phenotypic
similarity to the previously reported cases.
In Brazil, Murta and Vargas4 reported a fetus with complete trisomy 9 in a primiparous mother 30 years of age. In the
14th week, the fetal death occurred. Pathological examination after death showed a male fetus with multiple anomalies,
such as ocular hypertelorism, microtia and low implantation, left unilateral cleft lip, high palatal bow (in gothic arch) with
incomplete cleft, large septal, absence of attachment of the small and large intestines, and mild ectasia of the pelvis and
renal calyces bilaterally. Unlike this study, our case report showed a newborn female in a younger pregnant woman,
19 years old. However, we noted similarities, for both pregnant women were experiencing their first pregnancy, and
the fetuses had malformations in common.
Parents of the newborn in our study were healthy. The same characteristic was quoted by Henedi et al.,2 who described
complete trisomy 9 in a newborn weighing 1250 gram. The patient had unusual features, such as anal atresia, cysts in the
ventricles, and hemispheric fissures. Similar to our study, the external genitalia were ambiguous, and sex determination
was carried out only after karyotype results.
Ultrasound examination of a16 week-old fetus with complete trisomy 9, presented by the case report of Pruksanusak et al.3
showed a fetus with a strawberry shaped head, moderately hyperechoic intestine, overlapping fingers, and a single
umbilical artery. The fetal echocardiogram showed situs solitus and abnormal deviation from the left axis. Furthermore,
abnormal cardiac calcification in both the ventricular walls and interventricular septum was also identified. Cordocentesis
was performed, and the karyotype confirmed complete trisomy 9 in the female fetus. In addition, genetic counseling
was provided for the family, and termination of the pregnancy was performed at 21 weeks and 5 days. In our case
report, genetic counseling was also provided, however, the mother chose not to terminate the pregnancy. Contrasting
other trisomies, such as trisomy 21, complete trisomy 9 does not seem to correlate with maternal age, but it is more
common in women younger than 35 years,10 and our findings confirm this correlation. However, Pruksanusak et al.3
reported a maternal age of 37 years, this would suggest that it does correlate with maternal age.
In most reported cases of complete trisomy 9 is not determined the origin of the extra chromosome. However,
Seabright et al.7 analyzed the variants Band C of the three chromosomes 9 in patient of trisomy and indicated that two
chromosomes of patient they were possibly of maternal origin.
The risk of chromosomal abnormality in the second pregnancy of a woman who had a fetus with trisomy 9, whether
alive or unborn, is unknown because of the small number of reported cases.9
Cytogenetic findings should be interpreted considering the clinical situation. Stipoljev et al.,11 in 1975 performed
the first prenatal diagnosis of complete trisomy 9 by amniocentesis. Thus, has been suggested that the collection of
periumbilical blood can be used to clarify the results of mosaicism in samples from amniocentesis or chorionic villi.12

Conclusion
Complete trisomy 9 is a genetic abnormality is rare worldwide. According to our knowledge, this is the second case
of complete trisomy 9 in Brazil.4 Reports about this genetic abnormality are extremely important, as they present
morphological changes of the fetus or newborn that assist in the diagnosis and appropriate clinical management. In Brazil,
there are legislative policies to allow termination of pregnancies in cases of confirmed congenital abnormalities thus,
the elucidation of early diagnosis in the prenatal period allows the family to decide on the course of the pregnancy.
To establish an appropriate diagnosis of complete trisomy 9, tracking defects by ultrasound associated with prenatal
cytogenetic study (amniocentesis or fetal blood sampling) becomes essential. In this scenario, genetic counseling for
parents is important for the family’s decision about the future of the current gestation and the next generations.
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