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Abstract 
 
Objective: Identification of fetal chromosomal abnormalities is an important 
factor for improving perinatology and pediatric management in high risk 
pregnancies. The aim for this publication is to show healthcare providers, the 
results from our clinical research in amniotic fluid karyotype tests, obtained 
since they were accredited by the costarican accreditation entity, and to 
compare them with international standards. 
 
Methods: Flask open cultures were conducted on 100 samples, received from 
January 2009 to December 2010, from social security hospitals and private 
health facilities and the harvest of “amniocytes” by enzyme suspension. The 
reasons for referral were: an abnormal ultrasound in 65% of cases, and 28% 
because of advanced maternal age. 
 
Results: Fetal chromosomal disorders were found in 35%. For acceptable 
quantity and quality samples, a 100% culture success was obtained, with a 
mean 13 days response time. These data are consistent with international 
standards. Besides, we satisfactorily participate in annual external quality 
evaluations by the Cytogenetic European Quality Assessment. 
  
Conclusion: In Costa Rica, there are perinatology services equipped with 
sophisticated ultrasound hardware and highly specialized personnel, so that 
fetal anatomical defects and other disorders rarely go unnoticed. Fetal 
karyotype is an essential complement for optimal clinical management of these 
cases, mostly when quality-guaranteed clinical trials are available. 
 
Keywords: accreditation, prenatal diagnosis, cytogenetics, amniocentesis, 
Costa Rica. 
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For the past 40 years, in developed countries, 

cytogenetic fetal diagnosis is considered a routine 

procedure, for prenatal care of pregnancies at high 

genetic risk. The aims of prenatal diagnosis are a) the 

detection of incompatible with life or disabling fetal 

abnormalities, to prepare parents for the best way to 

receive an affected child, or to offer the option of 

abortion (in countries where this is legally available), 

b) identification of conditions that can influence the 

most appropriate time, place and mode of delivery to 

minimize fetal damage, c) the identification of fetuses 

that could benefit from early pediatric intervention d ) 

the identification of fetuses that may benefit from in 

utero treatment.  

In Costa Rica, specifically at INISA, we´ve 

achieved a 24 year experience with chromosomal 

fetal diagnoses obtained from amniotic fluid samples, 

and 18 years testing blood samples from 

cordocentesis, to obtain the karyotype.1 We usually 

work with Hospitals: “R.A. Calderón Guardia” and 

“México”, occasionally with Hospitals: “Max Peralta 

Jiménez”, “Hospital de las Mujeres Adolfo Carit” and 

“Dr. Tony Facio Castro”. Besides, we receive biologic 

samples from several private hospitals, clinics and 

private practice offices. 

Our diagnostic tests are within the scope of 

our Quality Assessment System, and are also 

accredited as of December 9th, 2008, in accordance 

with Standard INTE-ISO/IEC 17025:2005 requirements 

“General requirements for the competition of testing 

and calibration laboratories”. The accreditation is a 

process in which an authorized third party gives 

formal recognition of an entity´s technical capability 

(in our case a testing laboratory) for developing a 

specific and perfectly defined activity. It is the 

mechanism that provides the necessary trust in 

certificates, inspection reports, test reports, 

calibration certificates and environmental validations 

issued by certification entities from different 

countries. 2 The accreditation of our tests is for an 

indefinite period and is subject to annual monitoring 

assessments and reassessment every 4 years to a 

maximum of 4 years and three months, according to 

the evaluation and accreditation procedures of the 

Costarican Accreditation Entity (see accreditation 

scope number LE-059 on the Costarican Accreditation 

Entity´s webpage.  

Working on a management, assurance and 

continuous quality improvement system gives a lot of 

advantages to those using our diagnostic services, 

among others, trusting that all of their needs will be 

met for this subject. Our quality policy says: “INISA´s 

Senior Management is committed to ensure that tests 

that are part of the Quality Management System are 

performed sticking to good laboratory practices, using 

reliable and reproducible test methodologies, always 

using proven quality equipment and materials, as 

ensuring all of its suitability, requiring that key 

personnel gets to know quality documentation and 

providing training and update on matters within its 

competence, to guarantee valid and trustable results. 

It is also committed to maintain the Quality 

Management System on a continuous improving 

process. Therefore, it is committed to follow 

guidelines from Standard INTE-ISO/IEC 17025:2005 

“General requirements for the competition of testing 

and/or calibration laboratories” and those from 

Standard INTE/ISO 15189:2008 “Clinical analysis 

laboratories – particular requirements for quality and 

competition” and to fulfill legal requirements which 

allow and force to give quality services to its clients”. 

The goal for this publication is to show 

healthcare personnel, our results from amniotic fluid 

karyotype tests, obtained from the moment they 

were accredited and to compare them with 

international standards.  

Materials and Methods 

 During 2009 and 2010 we received 100 

amniotic fluid samples collected from Hospitals: 

“México (n= 33), Calderón Guardia (n= 29), Max 

Peralta (n= 12), Enrique Baltodano (n= 1) and private 

practice facilities (n= 25). Amniocentesis to perform 

the fetal karyotype is a voluntary procedure, which 

patients orally consent. Indications to perform 

amniocentesis were: some type of fetal malformation 

shown on the ultrasound (n= 33), pregnant woman 35 

years or older (n=28), fetal cystic hygroma (n=11), 
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presence of ultrasound markers for fetal aneuploidy 

(n=7), fetal hydrops (n=6), oligohydramnios or 

polyhydramnios (n=4), positive serum marker 

screening (n=2) and 9 cases for less frequent 

indications. Ultrasound-calculated gestational age was 

informed for all of the amniocentesis except for one, 

the earliest was performed at gestational week 14, 

and the latest at gestational age 37. Until week 20 

inclusive, 54 amniotic fluid samples were taken, after 

the twentieth gestational week 46 amniocentesis 

were performed. All samples received were 

satisfactory in quantity and quality except for six 

cases: two samples came from dead fetuses, other 

two samples were from fetuses with too advanced 

gestational ages and the other two samples were too 

low. Anyway, the laboratory does not reject any 

sample and they all enter the analytic phase. 

Amniocyte cultures were performed in T25 flasks, in 

CO2 incubators and were harvested by enzyme 

suspension. Banding of chromosomal preparations 

was made with G bands, at a resolution level between 

400 and 550 bands, according to the case, and cells 

from at least two independent cultures were 

analyzed, except for cases in which the fetal 

karyotype resulted to be a normal male, in which the 

analysis from just one T25 flask was enough. At least 

two photographs were taken for each case. 

Results 

 All cultures were successful, except for three 

cases in which there was no cell growth: a 35 weeks 

amniotic fluid, an (almost black) amniotic fluid from a 

dead fetus and another case of low fluid from a dead 

fetus´ hydrothorax. Therefore, culture´s success was 

of 100% for acceptable quality and quantity samples. 

Fetal karyotype was obtained in all the 97 grown 

samples, 30 cases were normal females, 33 cases 

were normal males, and there were 34 abnormal 

results. Characteristics from abnormal fetal 

karyotypes are shown in Table 1. For the 94 samples 

that met laboratory quality standards, response times 

(reported as days from the moment the sample 

entered the laboratory until the final report was 

issued) ranged between 9 days (8 cases) to 35 days 

(one case). Average response time was 13 days. 

Discussion 

 European standards demand a minimum of 

98% successful cultures for quality samples3 and the 

American College of Medical Genetics accepts a 

minimum of 99% success4, the same as the 

Association for Clinical Cytogenetics. The Association 

for Clinical proposes that 95% of case results should 

be ready within 14 calendar days,5 European standard 

is 21 days for 90% of samples3 and the American 

College of Medical Genetics says 14 days for 90% of 

cases,4 unless further studies are needed. 

 The cytogenetics laboratory fulfills 

international standards and guidelines in quality 

matters, not only regarding to time response and 

culture success, but also regarding to pre-analytic, 

analytic and post-analytic processes. For example, the 

necessary banding level according to the indication 

for the test, the cytogenetic analysis requirements for 

cultures harvested by enzyme suspension, the basic, 

moderate or extensive analysis levels in cases of 

possible mosaicism, etc. We also satisfactorily 

participate in aptitude test-like external quality 

evaluation rounds by the CEQA (Cytogenetic European 

Quality Assessment). 

 Regarding fetal chromosomal abnormalities 

(Table 1), we notice how the common denominator is 

the indication of an abnormal ultrasound or advanced 

maternal age along with ultrasound markers 

suggesting chromosomal abnormalities. Just one case 

had an enlarged nuchal translucency as the only 

indication for amniocentesis, and allowed to diagnose 

a trisomy 21. This atypical situation, was not a free 

trisomy 21, with 47 chromosomes, but an unbalanced 

rearrangement trisomy, with 46 chromosomes. This 

rea(21q21q) is the most common de novo 

rearrangements in Down Syndrome.6 Conventional 

cytogenetic analysis doesn´t allow to distinguish if this 

defect is due to a robertsonian translocation or an 

isochromosome. When this rearrangements are 

molecularly studied, most of them result to be 

isochromosomes, derived from a single parental 

chromosome 21 that undergoes a U-type exchange 

between sister chromatids.6-8 Another prenatally  
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Table 1. Abnormal fetal karyotypes, indications for the amniocentesis and gestational weeks at the time it was 
performed 

Abnormal fetal karyotype Indication for amniocentesis 
Gestational week according to 

ultrasound 

Trisomy   
47,XX,+21 Maternal age 43, absence of both hands 26 
47,XX,+21 Maternal age 40, cystic hygroma 17 
47,XX,+21 Maternal age 35 and enlarged nuchal translucency 16 
47,XY,+21 Fetal hydrops 21 
47,XY,+21 Maternal age 40, cystic hygroma 16 
47,XY,+21 Cardiomegaly with ASD*, hepatosplenomegaly and other defects 28 
47,XY,+21 Heart with an atrioventricular canal defect 23 
47,XY,+21 Absent nasal bone and clubfoot 20 
Mosaic: mos47,XY,+21/46,XY Positive biochemical screening, enlarged nuchal translucency, 

single umbilical artery 
17 

47,XX,+18 Maternal age 38, hypoplastic nasal bone, probable VSD**, 
bilateral clubfoot 

17 

47,XX,+18 Transposition of great vessels, diaphragmatic hernia, 
polyhydramnios 

30 

47,XY,+18 Esophageal atresia, VSD, spina bifida, bilateral clubfoot, single 
umbilical artery, polyhydramnios 

21 

47,XY,+18 Corpus callosum agenesis, horseshoe kidney, bilateral clubfoot, 
single umbilical artery, intrauterine growth restriction 

30 

47,XY,+18 Cardiopathy, nephropathy, bilateral clubfoot 20 
47,XY,+18 Maternal age 42, polyhydramnios and intrauterine growth 

restriction 
35 

47,XY,+18 Maternal age 38, choroid plexus cyst, nasal bone hypoplasia, 
VSD, ASD, polyhydramnios, polydactyly 

23 

47,XY,+18 Maternal age 41, fetal omphalocele  15 
47,XY,+18 Cystic hygroma, nasal hypoplasia 16 

47,XX,+13 Maternal age 38, microcephaly, neural tube dysraphism, palatal 
and lip defects, polyhydramnios 

30 

47,XX,+13 Semilobar holoprosencephaly, bilateral cleft lip 30 

Turner Syndrome   

45,X Cystic hygroma 17 
45,X Cystic hygroma 17 
45,X Cystic hygroma 16 
45,X Fetal hydrops 20 

Chromosomes derived from maternal or paternal translocations 

46, XX,der(16) Fetal hydrops 25 
46,XY,der(7)t(4;7) 
(4q31.1;7q35)mat 

Semilobar holoprosencephaly, arhinia and proboscis 16 

46,XY,der(14)t(14;18)pat 40 year-old woman with first pregnancy, enlarged nuchal 
translucency, absent nasal bone 

15 

Isochromosomes   

46,XX,i(18)(q10) Hypoplastic left heart syndrome 27 
Mosaic: mos46,X,i(Xq)/45,X Vermix hypoplasia 24 

Robertsonian Translocation Trisomy 

46,XY,+13,rob(13;14)(q10;q10) Hypoplastic left heart syndrome, aortic valve atresia, VSD, 
megabladder, bilateral vesico-ureteral reflux, hydronephrosis, 
bilateral cleft lip, cleft palate, cerebellar and vermian hypoplasia 
and other malformations. 

18 

Structurally abnormal extra chromosomes 

47,XX,+mar Severe fetal ascites 20 
48,XY,+2mar Maternal age 45, complex Cardiopathy, hypospadic micropenis, 

polyhydramnios 
25 

Triploidy   

69,XXX Hydrocephalus, placental infarcts 22 

Unbalanced rearrangement   

46,XX,+21,rea(21;21)(q10;q10) Enlarged nuchal translucency 15 

*ASD: Atrial Septal Defect, VSD: Ventricular Septal Defect 
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diagnosed isochromosome was chromosome 18, 

which produced a 46-chromosome trisomy 18. This 

case was confirmed with QF-PCR in our laboratory, for 

this technique has been validated since 2008 for 

trisomies 21, 18 and 13.9 A third isochromosome for 

the long arm of the X chromosome, is a relatively 

frequent finding in cases of mosaic Turner Syndrome 

with a 45,X typical cell line. Other interesting cases 

were those that presented structurally abnormal extra 

chromosomes, also known as markers, 

supernumerary, accessory and B chromosomes. Some 

are harmless and without phenotypic consequences 

(B chromosomes) but others may represent a risk for 

the fetus. These are diagnosed in 1:1000 prenatal 

diagnoses, often as mosaics with a normal cell line. 10 

More than half the time they come from an 

acrocentric chromosome, which often turns to be a 

chromosome 15. The case with one marker and 

severe fetal ascites showed a small additional 

metacentric chromosome and the malformed fetus 

had two identical markers, acrocentric with satellites. 

By the other hand, balanced reciprocal translocations, 

either maternal or paternal, are common (1:500 

carriers) and almost always simple, usually involve just 

two chromosomes, generally two autosomes and 

each one has just one split point. Carrier parents have 

a larger risk of conceiving a physically and mentally 

abnormal newborn, because of the segmental 

aneusomy phenomenon.11 For example, in our case of 

a mother with a (4,7) translocation, a type 1 adjacent 

imbalance was produced, which presents a trisomic 

segment for the chromosome 4 portion (q31.1→qter) 

and another monosomic segment for 7 (q35→qter). 

There is an 18,40% risk of an abnormal fetus (for any 

pregnancy) for the mother with this translocation, and 

this is a potentially viable fetus. 

 The cytogenetics laboratory always requests a 

blood sample from both parents to obtain the 

karyotype, unless it is a free trisomy or a monosomy 

X. However, we don´t always get the hospitals to send 

us the samples or to refer these patients, so that 

sometimes the case study remains incomplete. This 

has implications for future pregnancies, as for 

appropriate genetic counseling it is necessary to have 

full information for all cases. Similarly, we request to 

send information about any discrepancy between the 

fetal karyotype diagnosed by the laboratory and the 

newborn´s phenotype, we even request a neonatal 

blood sample for internal quality control. 

Unfortunately we haven´t received any feedback from 

any healthcare center in this regard, however, the 

laboratory has obtained very good results on annually 

conducted satisfaction surveys. 

 In Costa Rica, there are perinatology services 
equipped with very sophisticated ultrasound 
hardware and highly specialized personnel, so that 
fetal anatomical defects and other disorders rarely go 
unnoticed. Fetal karyotype is an essential 
complement for optimal clinical management of these 
cases, mostly when quality-guaranteed clinical trials 
are available. 
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