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ABSTRACT ÖZ
Object�ve: Prev�ous stud�es have shown that half of the
spontaneous abort�ons were assoc�ated w�th fetal chromosomal
abnormal�t�es, however �t �s not always poss�ble to reveal the
reasons of pregnancy loss. The a�m of the current study was to
�nvest�gate the frequency of chromosome abnormal�t�es and
culture fa�lure rates of pregnancy loss and compare the results
w�th s�m�lar stud�es �n the l�terature.

Mater�al and Methods: The karyotype analys�s results of 1208
abort�on mater�als wh�ch were obta�ned from long-term cultures
of chor�on�c v�llus samples of the pat�ents who were adm�tted to
the Hasek� Tra�n�ng and Research Hosp�tal Genet�c D�agnos�s
Center between August 2016 and February 2021, were
evaluated retrospect�vely.

Results: No results were obta�ned due to culture fa�lure �n
approx�mately half of the mater�als. Numer�cal anomal�es were
observed �n 87% (116) of abnormal karyotypes that cons�st of
tr�somy, monosomy X and tr�plo�dy. Tr�som�es were the most
common anomaly. Wh�le the frequency of tr�somy was
s�gn�f�cantly h�gher �n the older age group (≥35 years)
(p=0.001), the frequency of monosomy X and tr�plo�dy were
h�gher �n the younger age group. Chromosomal changes whose
frequenc�es were not affected by maternal age were structural
chromosomal abnormal�t�es and tetraplo�d�es.

Conclus�on: S�nce the develop�ng new Technolog�es are st�ll
not affordable enough and the�r w�despread use �s l�m�ted. As a
result, current approaches have �nd�cated that chromosome
analys�s �s st�ll a necessary and useful method. It �s thought that
detect�ng the chromosomal anomaly that led to abort�on
fac�l�tates mult�d�sc�pl�nary pat�ent management and enables to
prov�de more accurate and comprehens�ve genet�c counsel�ng.
In cases where the chromosome analys�s test �s not �nformat�ve,
the appl�cat�on of DNA-based tests such as Quant�tat�ve
Fluorescence PCR (QF-PCR) and molecular karyotyp�ng may
help the d�agnos�s.

Amaç: Öncek� çalışmalar spontan düşükler�n yarısının fetal
kromozomal anormall�kler �le �l�şk�l� olduğunu gösterm�şt�r,
ancak gebel�k kayıplarının nedenler�n� ortaya koymak her
zaman mümkün değ�ld�r. Bu çalışmanın amacı, gebel�k
kayıplarında kromozom anormall�kler�n�n sıklığını ve kültür
başarısızlık oranlarını araştırmak ve elde ed�len sonuçları,
l�teratürdek� benzer çalışmaları karşılaştırmaktır.

Gereç ve Yöntemler: Hasek� Eğ�t�m ve Araştırma Hastanes�
Genet�k Tanı Merkez�'ne Ağustos 2016-Şubat 2021 tar�hler�
arasında kabul ed�len, abortus materyal� koryon v�llus
örnekler�n�n uzun sürel� kültürler�nden elde ed�len 1208 adet
düşük materyal�n�n karyot�p anal�z sonuçları retrospekt�f olarak
değerlend�r�ld�.

Bulgular: Materyaller�n yaklaşık yarısında kültür başarısızlığı
neden�yle sonuç elde ed�lemed�. Tr�zom�, monozom� X ve
tr�plo�d�den oluşan anormal karyot�pler�n %87's�nde (116)
sayısal anomal�ler gözlend�. Tr�zom�ler en sık görülen anomal�
�ken, �ler� yaş grubunda (≥35 yaş) tr�zom� sıklığı anlamlı olarak
daha yüksek, genç yaş grubunda monozom� X ve tr�plo�d�
sıklığı daha yüksekt�. Sıklıkları anne yaşından etk�lenmeyen
kromozomal değ�ş�kl�kler, yapısal kromozomal anormall�kler ve
tetraplo�d�ler �d�.

Sonuç: Gel�şen yen� teknoloj�ler�n henüz yeter�nce ucuz
olmaması ve yaygın kullanımlarının sınırlı olması neden�yle
güncel yaklaşımlar, kromozom anal�z�n�n hala gerekl� ve yararlı
b�r yöntem olduğunu ortaya koymuştur. Düşüklere neden olan
kromozomal anomal�ler�n saptanmasının mult�d�s�pl�ner hasta
yönet�m�n� kolaylaştıracağı aş�kardır. Kromozom anal�z� test�n�n
b�lg� ver�c� olmadığı durumda �se kant�tat�f floresan PCR (QF-
PCR), moleküler karyot�pleme g�b� DNA temell� testler�n
uygulanması tanıya yardımcı olab�lmekted�r.

Keywords: Karyotyp�ng, hab�tual abort�on, spontaneous
abort�on, maternal age, chromosomal aberrat�ons

Anahtar Kel�meler: Karyot�pleme, hab�tuel abortus, spontan
abortus, anne yaşı, kromozom anomal�s�.
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INTRODUCTION 

Pregnancy loss is one of the most common health 

problems seen in one out of every four women with a 

history of pregnancy (1). The loss of the embryo in the 

first trimester is called  early pregnancy loss with a rate 

of 15% in clinically defined pregnancies (2). 

Furthermore, the loss of two or more pregnancies before 

the 20th week is accepted as recurrent pregnancy loss. 

In these patients, karyotyping of pregnancy tissue for 

explanatory purposes is generally recommended (3-4). 

It was displayed that about half of pregnancy losses were 

due to chromosomal abnormalities (5). The rate of 

chromosomal anomaly detection in spontaneous 

abortion materials, which were examined in large series 

previously, ranged from 24% to 65% (6-14). In all 

series; more than 90% of abnormal results consisted of 

numerical chromosomal abnormalities such as 

trisomies, polyploids and monosomy X. The most 

common trisomy was Trisomy 16 which was followed 

by the trisomies of chromosomes 13, 18, 21 and 22, 

respectively. While nearly half of the structural 

chromosomal abnormalities were de novo, the other half 

were secondary to the familial balanced translocations 

and inversions in the parents.  

To the best of our knowledge, the current study included 

the largest case series published in Turkey. The main 

purpose of this study is to assess the results of 

chromosomal analysis of 1208 abortion materials 

admitted to our center in a time period of approximately 

5 years. According this assessment, we also aimed to 

determine the frequencies of chromosomal anomalies 

and to evaluate the relationship between the maternal 

age and the determined chromosomal anomalies. 

  

MATERIALS AND METHODS 

The study protocol was approved by the Clinical 

Research Ethics Committee of the Haseki Training and 

Research Hospital (decision no: 2021/89, date: 

06.10.2021). The results of the conventional cytogenetic 

analysis of 1208 spontaneous abortion materials 

admitted to the Haseki Training and Research Hospital 

Genetic Diagnosis Center between August 2016 and 

February 2021 were analyzed cross-sectionally. 

Between 18-49 years old female patients whose 

spontaneous abortion materials were accepted were 

included in the study. Patients whose long-term culture 

could not be assessed appropriately, were excluded from 

the present study. 

The samples that were brought in falcon tubes 

containing transport medium with informed consent 

forms were accepted by our laboratory, after that the 

samples underwent the stages of sowing, culturing, 

harvesting, spreading, staining and analyzing, 

respectively. In the sowing process; firstly, the abortion 

material was taken into a petri dish, in the next step the 

chorionic villus of the sample was separated to be 

divided into small pieces with a scalpel, and then 3 ml 

of trypsin was added and the mixture was incubated at 

37oC for 3 hours. Subsequently, it was divided into three 

separate culture vessels, after adding 3 ml of medium 

(BIOAMF-2 Medium-Biological Industries) these 

vessels were incubated at 37oC in a CO2 oven. On the 

7th day of sowing, adherence levels and colony numbers 

were checked under an inverted microscope (Olympus 

CKX31, Olympus, Southall, UK) and addition of new 

medium was performed which was defined as feeding. 

The decision of harvesting was made when the cell 

proliferation was at least 6-8 colonies and reached the 

stage of division. Before the harvest, 100 microliters of 

colcemid (colcemid solution, Gibco) was added and 

incubation was continued for 2.5 hours. After the cells 

were split by adding 1-1.5 ml of trypsin, the contents of 

the flasks were transferred to the tube and centrifuged at 

1200 rpm for 10 minutes. After removing the 

supernatant, a hypotonic solution was applied for 15-30 

minutes according to the ambient conditions and it was 

washed 3 times with a fixative. Then, the material which 

was spread on slides, was left for aging process at 80 oC 

for overnight. At the end of this period, the dyeing 

process was started with trypsin and Leishmann dye to 

visualize the cytogenetic bands and examine them under 

the microscope. Twenty metaphases, at least 5 of which 

were karyotyped with the Argenit Imaging system 

(Argenit, İstanbul, Türkiye), were analyzed in each 
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patient. Results were reported according to the 

International System for Human Cytogenetic 

Nomenculature (ISCN) 2016. 

Statistical Analyses 

Statistical analyzes were performed using SPSS v.21. 

The data were presented as percentages. 

 

RESULTS 

In the present study, 600 abortion materials with 

successful long-term culture results were examined, and 

it was found that while 76% (454) of these results were 

normal, 24% (146) were abnormal. Of the samples with 

normal results, 79% (n=469) were reported as 46,XX 

and 21% as 46,XY, the 46,XY/46,XX gender ratio was 

0.26 (97/372). 

Numerical anomalies were observed in 87% (n=131) of 

abnormal karyotypes that consist of trisomy, monosomy 

X and triploidy with the rates of 50% (66), 19% (26) and 

16% (21), respectively. Tetraploidy was found in 3 cases 

and autosomal monosomy in 1 case. Structural 

anomalies were detected in 10 samples (7%), most of 

which were translocation and inversion. In 5 cases, both 

numerical and structural chromosomal anomalies were 

observed (Table 1). 

 After grouping the examination material according to 

maternal age (Table 2); It was determined that 45% (59) 

of them were aged 35 and over, and 55% (72) were 

under the age of 35. Trisomies were the most common 

anomaly in both groups. While the frequency of trisomy 

was significantly higher in the older age group (≥35 

years) with a rate of 70% of all anomalies, the frequency 

of monosomy X and triploidy were higher in the 

younger age group (<35 years). 

 

 

 

 

 

 

 

 

 

Table 1: Chromosome analysis results in miscarriage 

samples 

Chromosomal abnormality 
Frequency 

(n=131) 
Percent  

Numerical chromosomal 

abnormalities 
115 87.7 

Monosomy X 26 19.8 

Triploidy 21 16.0 

Trisomy 21 12 9.2 

Trisomy 16 10 7.6 

Trisomy 22 7 5.3 

Trisomy 18 4 3.1 

Trisomy 15 4 3.1 

Trisomy 14 4 3.1 

Trisomy 4 2 1.5 

Trisomy 2 2 1.5 

Trisomy 9 3 2.3 

Trisomy 10 3 2.3 

Trisomy 13 3 2.3 

Tetraploidy 3 2.3 

92,XXXX,der(9)(9pter→9q32::?) 1 0.8 

Triploidy, Trisomy15, Trisomy16 1 0.8 

Trisomy 12 1 0.8 

Trisomy 16, Trisomy 21 1 0.8 

Trisomy 20 1 0.8 

Trisomy 3 1 0.8 

Trisomy 3, Trisomy 21 1 0.8 

Trisomy 5 1 0.8 

Trisomy 6 1 0.8 

Trisomy 7 1 0.8 

Trisomy 8 1 0.8 

Structural chromosomal 

abnormalities 
16 12.2 

45,X,t(1;16)(q24;q12) 1 0.8 

46,XY,der(15) 1 0.8 

46,XY,del(5)(p14) 1 0.8 

46,XX,der(15)t(7;15)(q11.2;q24) 1 0.8 

46,XX,der(18)t(3;18)(q23;q21.1) 1 0.8 

46,XX,der(7)t(3;7)(q21;q32) 1 0.8 

46,XX,inv(12)(p11.2q13) 1 0.8 

46,XX,rob(14;21)(q10;q10),+14 1 0.8 

46,XY,rob(13;14)(q10;q10),+13 1 0.8 

46,XY,rob(13;14)(q10;q10),+14 1 0.8 

45,XX,rob(14;21)(q10;q10) 1 0.8 

47,XX,t(2;4)(p25.3;p15.1)pat,+15 1 0.8 

46,XX,t(2;10)(q21;p11.2) 1 0.8 

46,XX,t(1;14)(q25;q24) 1 0.8 

47,XY,t(2;9)(q22-24;q21),+9 1 0.8 

46,XX,t(3;8)(p13;p23) 1 0.8 
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Table 2: The correlation between karyotype results and 

maternal age 

 ≥35 years n=59 <35 years n=72 

Abnormalities Frequency % (n) Frequency % (n) 

Trisomy 71.2 (42) 33.3 (24) 

Monosomy X 10.2 (6) 27.8 (20) 

Structural 6.8 (4) 8.3  (6) 

Mix 5.1 (3) 2.8 (2) 

Triploidy 5.1 (3) 25 (18) 

Tetraploidy 1.7 (1) 2.8 (2) 

  

DISCUSSION 

Most pregnancies associated with chromosomally 

abnormal fetuses result in abortion. The detection rate of 

chromosomal anomaly in large series varies between 24-

65% (6-14). In the current study, this rate, which is 22%, 

is at the lowest level according to the literature, 

furthermore it was reported as 24% by Okten G et al. 

from Türkiye (14). In our opinion, the young maternal 

age, the limited number of patients and also the high rate 

of maternal contamination in the population of the study 

of Okten G. et al were the possible reasons of the 

difference from the other studies (6-14). 

Additionally, performing chromosome analysis 

particularly in recurrent miscarriages might be another 

reason of the low rates that were observed in Türkiye. In 

Ogasawara's series, the rate of chromosomal anomaly 

detection in recurrent abortions was found to be lower 

than in spontaneous abortions (15). It has been 

suggested that this result, which was also supported by 

large series reported previously, is due to the role of 

extrachromosomal causes in recurrent miscarriages 

(12). It is thought that the majority of recurrent abortions 

in the group we examined may be one of the reasons 

explaining the low rate of chromosomal anomaly 

detection. 

The major problem in cytogenetic analysis of abortion 

material is the maternal cells that cannot be 

distinguished from fetal tissue and lead to 

contamination. In some cases, the presence of maternal 

contamination can be detected by performing additional 

molecular tests. However when this is not possible, 

46,XX normal karyotype can be reported in fetuses with 

chromosomal anomalies. The most common 

consequences of this situation are the low sex ratio of 

46,XY/46,XX and low ratio of fetuses with abnormal 

karyotypes. 

According to the results obtained in our center, the 

gender ratio of 46,XY/46,XX was 0.26 which might 

indicate maternal contamination. There was no clear 

limit for this rate in the literature, and it was ranging 

from 0.66 to 2.79 in different studies. It was thought that 

the difference in rates is due to the different protocols 

followed by the centers during chromosome analysis 

(11). The low rate which we presented means that 

possibly we were not able to detect chromosomal 

anomalies in some fetuses due to maternal cell 

contamination, therefore we might report actual 

chromosomal abnormalities as normal.  

The common feature of the centers that could 

accomplish to minimize maternal contamination was 

possibly applying an aggressive protocol during the 

chromosome analysis. The protocol that they preferred, 

was based on counting all cells in the preparation for 

detecting a possible non-46,XX cell, and editing the 

report in this direction if Y chromosome or abnormal 

chromosome establishment was found in two separate 

culture dishes. In any debate, the FISH technique is used 

(11). In the implementation of this protocol, a high-tech 

device infrastructure and well experienced personnel are 

needed, furthermore it is necessary to spend enough time 

on each patient. In a center (Cyto Labs, Perth, Australia), 

with previous sex distribution rate of 1.60, reported that 

they accomplished to increase the rate to 2.79 after a 

protocol change (11). Exclusion of fetuses with 46,XX 

chromosome establishment is another option to 

minimize the effects of maternal contamination on the 

rate of chromosomal anomaly detection. When we 

reviewed our results after excluding fetuses with 46,XX, 

the frequency of chromosomal anomaly that was 

obtained, was 57%, which was comparable with the 

literature. 

Although the chromosomal anomaly distribution 

observed in our study was similar to the frequencies that 
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were shown in previous studies, there are still some 

slight differences in the frequencies and type of the 

anomalies. Trisomy of all chromosomes was detected 

except chromosomes 1, 11, 17 and 19. When classified 

according to the chromosome size, in accordance with 

the literature; while trisomies of large chromosomes 

(pairs 1-5) and small chromosomes (pairs 19-22) 

accounted for 9% and 30% of all trisomies respectively, 

the trisomies of medium chromosomes (pairs 6-18) was 

60% (9). Although trisomy 16 is generally known as the 

most common trisomy, in our study we observed that 

trisomy 21 was the most common with a rate of 18% of 

all trisomies (other studies: 8-15%). In our study, 

trisomy 16 was detected in 15% of all as the second most 

common trisomy, followed by trisomy 22, which 

constituted 10% of all (9,16,17). Double trisomy, which 

was an extremely rare abnormality, was seen in 3 cases 

in the current study. Additional triploidy was also 

determined in one of these patients. 

The frequency of monosomy was 20% which was 

compatible with previous reports (9,18,19). Monosomy 

was the second most common anomaly in the younger 

age group and was also usually seen in the same 

population. 

It is known that the frequency of some chromosomal 

diseases such as aneuploidies is strongly related to the 

age of the mother. When we grouped our cases 

according to the mother age, the most common 

chromosomal anomaly in both groups was trisomies 

(p<0.001) (Table 2). While the frequency of trisomy was 

obviously higher in the older group, as expected, the 

frequencies of triploidy and monosomy X were higher 

in the younger group, with a statistically significant 

difference (p<0.001). Chromosomal changes whose 

frequencies were not affected by maternal age were 

structural chromosomal abnormalities and tetraploidies. 

Current approaches have revealed that chromosome 

analysis is still a necessary and useful method, since the 

developing new technologies are still not affordable 

enough and their widespread use is limited. 

Conventional cytogenetic analyzes help to determine the 

etiology in approximately half of the cases with 

recurrent pregnancy loss, which is one of the leading 

health problems of the population. However, with new 

comprehensive methods such as molecular karyotyping 

(microarray based comparative genomic hybridization, 

array-CGH), it will be easier to exclude maternal 

contamination and it will be possible to detect smaller 

deletions and duplications. Additionally, the widespread 

use of next-generation sequencing technologies can 

increase the detection rate of metabolic diseases, 

hemoglobinopathies and other single gene diseases 

which are also common causes of early intrauterine 

pregnancy loss (20). The use of new methods such as 

molecular karyotyping and interphase fluorescent in situ 

hybridization (iFISH) have allowed the evaluation of 

abortion materials in which conventional cytogenetic 

methods have failed. 

The limited number of cases was the main limitation of 

the current study. From our point of view, the major 

reason for this limitation was the short sample collection 

period (5 years). An additional limitation factor of our 

study was maternal contamination which led to a low 

anomaly detection rate compared to the literature data 

One of the most important complications in patients 

with a history of pregnancy loss is the risk of recurrence. 

Dealing with that can only be possible by assessing the 

causes of pregnancy loss. One of the most common way 

to define the reason is the examination of the abortion 

material to evaluate the possible chromosomal 

anomalies which helps the family to plan their future 

pregnancies. 

Examination of the abortion material and determination 

of chromosomal anomaly in the recurrent pregnancy 

losses affects the genetic counseling process which will 

be given for the next pregnancies of the family. It is 

possible to reduce the frequency of maternal 

contamination by optimizing the chromosomal analysis 

technique in a way that does not change the yield time. 

In cases where it is not possible to examine the abortion 

material by chromosome analysis, the use of DNA-

based molecular tests is an important alternative. 
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