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ORIGINAL RESEARCH I

Is Recurrent Abortion an
Indication for
Subtelomeric Region Analysis?

Tekrarlayan Gebelik Kayiplar:
Subtelomerik Bblge Analizi I¢in
Bir Endikasyon mudur?

ABSTRACT Objective: Invertion and balanced chromosome translocations are most frequently seen
chromosomal rearrangements in couples with recurrent reproductive failure. About 5% of the couples
with recurrent losses have chromosomal structural rearrangements. Balanced cryptic chromosomal re-
arrangements that can be missed by conventional cytogenetic karyotyping could be responsible for re-
current abortions in couples with apparently normal karyotypes. The aim of this prospective study was
to determine the frequency of balanced subtelomeric chromosomal rearrangements by chromosomal
subtelomeric region screening in karyotypically normal couples with idiopathic recurrent spontaneous
abortions. Material and Methods: The study was performed on 70 couples proven to be clinically nor-
mal who had three or more spontaneous abortions and whose karyotypes were found to be normal. Hy-
bridization and analysis of the telomere regions of the all autosomal and gonosomal chromosomes were
performed by fluorescence in situ hybridization technique with the usage of the specific probes of the
subtelomeric regions. Results: No chromosomal rearrangements including subtelomeric translocations
could be identified in 140 cases. Besides, no polymorphic increased and/or decreased signals were seen
in the analysis of 1400 metaphases. Conclusion: Balanced cryptic chromosomal rearrangements can cause
balanced reciprocal translocations in the couples with recurrent spontaneous abortions. Subtelomeric
cryptic rearrangements of these couples were screened in this study and no relations were found be-
tween the subtelomeric rearrangements and the multiple miscarriages, concordant with the reports in
the literature. However, having not only multiple miscarriages but also infants with mental and physi-
cal abnormalities may an important indication for subtelomeric region analysis.
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OZET Amag: Kotii obstetrik Gykiiye sahip olan ciftlerde inversiyon ve dengeli translokasyonlar en stk
rastlanan kromozom yeniden diizenlenmeleridir. Tekrarlayan kendiliginden diisiigii olan ciftlerin % 5
kadarinin bir yapisal kromozom diizensizligi tasiyicisi oldugu bilinmektedir. Normal kromozom
yapisina sahip olan ¢iftlerde, konvansiyonel karyotipleme ile saptanamayan dengeli kriptik kromozomal
yeniden diizenlenmeler, tekrarlayan abortuslara neden olabilir. Bu ¢aligmada, tekrarlayan ve sebebi
aciklanamayan digiikleri nedeniyle klinige bagvuran, normal karyotipe sahip ciftlerde kriptik
subtelomerik bolgelerin taramasi yapilarak bu boélgelere iliskin anomali sikliginin belirlenmesi
amaclanmistir. Gereg ve Yontemler: Caligma klinik olarak normal oldugu dogrulanmus, ii¢ veya daha
fazla spontan abortus yasamis ve karyotipleri normal 70 ¢ift {izerinde yapildi. Tiim otozomal ve
gonozomal kromozomlarin telomer bolgeleri, floresan in situ hibridizasyon teknigi kullanilarak
subtelomerik bolgelere 6zgii problar ile hibridize edilerek analiz edildi. Bulgular: Caligma kapsamindaki
140 hastada, translokasyonlar dahil olmak iizere, telomer bélgelerinde herhangi bir yeniden diizenlenim
tesbit edilemedi. Bunun yani sira, analiz edilen 1400 metafazda, herhangi bir kromozomun telomer
bolgesine ait artmis ve/veya azalmig polimorfik sinyal goriilmedi. Sonug: Tekrarlayan gebelik kayiplar:
olan ciftlerde goriilen dengeli translokasyonlardan, dengeli kriptik kromozomal yeniden diizenlenmeler
sorumlu olabilir. Bu nedenle, bu galismada telomer bélgelerindeki kriptik kromozomal degisimler
aragtirilmig ve literatiir ile uyumlu olarak tekrarlayan kendiliginden disiikler ile subtelomerik
degisimler arasinda iligki bulunamamistir. Bununla birlikte, ¢calisma grubundaki hastalarin, sadece
tekrarlayan kendiliginden diistiklere degil ayn1 zamanda mental ve fiziksel anomalileri olan bebeklere
sahip olmasi, subtelomerik bolge analizi i¢in 6nemli bir edikasyon olabilecektir.

Anahtar Kelimeler: In situ hibridizasyon, floresans; diisiik, kendiliginden; telomer
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pontaneous abortion (SAB) is the most com-

mon complication of human gestation. Recur-

rent SAB, defined as three or more
consecutive abortions, occurs in approximately 1%
to 2% of couples and about 50% of cases remain id-
iopatic. Although the etiology of early pregnancy
loss varies, chromosome abnormalities are known
to be the most common cause of SABs. At least 50%
of all first-trimester and 10-15% of all second-tri-
mester SABs have chromosome aberrations.!” The
most frequently seen abnormalities in conceptuses
are monosomy X, autosomal trisomies, polyploidy,
and structural rearrangements.! The majority of
these abortions occur in chromosomally normal pa-
rents but balanced structural chromosomal abnor-
malities are found in about 2-7% of parents with
recurrent reproductive failures. Individuals with
balanced chromosome rearrangements are at an ic-
reased risk of producing an unbalanced genetic ma-
terial during gametogenesis. Balanced reciprocal
and Robertsonian translocations are the most com-
monly seen parental karyotypes in these cases. Be-
cause of abnormal segregation, the gametes have
imbalanced amount of chromosomal materials.
These imbalances are fatal to the embriyo/fetus
and cause spontaneous abortions. Therefore if there
is as history of recurrent SAB, parental karyotypes
must be investigated for the presence of a balanced

chromosome abnormality.?1°

The subtelomeric regions are gene-rich, tran-
scriptionally active regions. The frequency of ge-
netic recombination increases towards the
telomeres. Owing to the repeat motifs found in the-
se areas, they may be prone to rearrangements. Un-
balanced chromosomal rearrangements involving
telomeres have been reported as an important cau-
se of idiopathic mental retardation and congenital

malformations.®!”

Conventional cytogenetic analysis at a 400-550
band resolution is used for the diagnosis of chro-
mosomal rearrangements larger than 4-5 megaba-
ses. High resolution karyotyping has not been used
even though it may be more efficient for impro-
ving the diagnosis of rearrangements 2-4 megaba-
ses in size, since it is time consuming and does not
guarantee the diagnosis of undetectable chromoso-
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mal rearrangements. Moreover, the telomeric re-
gions of the chromosomes are usually G-band neg-
ative and therefore small translocations with other
chromosomal telomeric regions may be almost im-
possible to discriminate by using the conventional
banding techniques.®'> With the advent of chro-
mosome-specific telomeric fluorescence in situ hy-
bridization (FISH) probes, it is now possible to
identify submicroscopic rearrangements of distal
ends of the chromosomes that cannot be detected
by conventional cytogenetic methods.!

The aim of this prospective study was to scre-
en cryptic chromosomal abnormalities in 140 pati-
ents (70 couples) referred to our department for
recurrent unexplained miscarriages.

I MATERIAL AND METHODS
PATIENTS

This prospective study was performed on 70 clini-
cally normal couples who had had three or more
spontaneous abortions before 20 weeks of gestati-
on. The frequent causes of abortions including ma-
ternal diseases and hormonal and infectious factors
were previously excluded in these patients. Only
the couples who had an apparent normal karyoty-
pe were included into the study. The couples inc-
luded into the study had a history of three or more
abortions and did not have any children. Consan-
guinity was not seen in couples and there were no
special issues in Their pedigrees. The patient con-
sent forms including details of the study were sig-
ned by the patients. The study protocol was
approved by the Ethics Committee of the Univer-
sity depending on the provisions of the Helsinki
Declaration.

FISH ANALYSIS

Specific probes for chromosomal telomeric regions
(ToTel Vysion Multicolor FISH Probe Panel Vysis
33-270000) were used for FISH experiments follo-
wing the recommended manufacturer’s protocol
with minor modifications. The slides were treated
with 100 %, 70 %, 50% and 30% alcohol series and
then washed in 0.1xSSC (standard saline citrate) so-
lution for 1 min. Then the slides were denaturated
in 2xSSC solution at 70°C for 30min and 0.07 M Na-
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OH at room temperature for 1 min. Following de-
naturation, the slides were washed in 1xSSC and
2xSSC solutions at +4°C for 1 min and dehydrated
in alcohol series (30%-50%-70%-100%). After
overnight hybridization with the probe panels,
each mix of probes was evaluated for a minimum of
10 metaphases by using Zeiss Axiophot Fluoresen-
ce microscope and PSI Applied Imaging software.

I RESULTS

Out of 70 couples, 12 had three, 25 had four, 21 had
five, four had six, two had seven, three had eight
and three had nine SABs. The couples had only re-
current SABs. There was no mentally and/or phys-
ically retarded child in their reproductive history.
The couples did not have living children. The ma-
ternal age was between 20 and 35 years whereas
paternal age interval was between 22 and 42 years.

Subtelomeric FISH analysis was performed in
a total of 140 patients. Hybridization success for all
subtelomeric “probe panels” was 100%. No abnor-
malities could be found among couples with recur-
rent SABs. All fluoresence spots of subtelomeric
regions were normal and no polymorphic increased
and/or decreased signals were seen in 1400 metap-
hases analysed.

I DISCUSSION

In the present study, no subtelomeric region rear-
rangement was found in a systematic screening of
70 couples with recurrent first-trimester miscarri-
ages. The results of the previous studies and the re-
sults of the present study are given in Table 1. As
seen in the table, the present study shows the re-
sults of a larger population and only four cases with
subtelomeric region rearrangements have been re-
ported in a total of 524 cases. Therefore, the relati-
ve incidence of cryptic rearrangements seen in
couples with recurrent miscarriages is in the ranges
from 0% to 3%.>!>182!

In the study by Cockwell et al., the frequency
of subtelomeric region rearrangements was re-
ported as 1% whereas no subtelomeric region ab-
normality was detected in the studies of Fan et al.,,
Benzacken et al. and Jalal et al.’**! However, a sig-
nificantly high incidence rate (20%) has been re-
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TABLE 1: FISH studies on subtelomeric
rearrangements in different series of patients with
recurrent miscarriages.
Detected Cryptic

Number of Subtelomeric

Patients Normal  Abnormalities
Present Study 140 140 0
Monfort (2006)5 36 35 1
Cockwell (2003)21 100 99 1
Yakut (2002)15 10 8 2
Fan (2002)18 80 80 0
Benzacken(2002)20 114 114 0
Jalal(2001)19 44 44 0
Total 524 520 4

ported by Yakut et al. It was a great chance to di-
agnose subtelomeric region rearrangements in two
of the five couples analysed.”> Moreover, subtelo-
meric FISH-detected abnormality incidence might
have been higher if the aberrations that can be di-
agnosed by the conventional chromosome analysis
had been included into the study. In that study, it
is not clear whether the aberrations were visible
through microscopic analysis. The selection crite-
ria of the patients are also important for determi-
nation of the incidence of subtelomeric region
imbalances in couples with SABs.

The results of the present study supports the
conclusion of Monfort et al. who reported that sub-
telomeric translocations were infrequently related
with multiple miscarriages. The subtelomeric regi-
on analysis by the FISH technique might not be an
indication in the couples with multiple pregnancy
losses. The technique is expensive, time consuming
and needs huge labor.

Although subtelomeric translocations are not
frequently seen in couples with multiple fetal losses,
these balanced rearrangements are seen in high per-
centages among couples with fetal losses and infants
with mental retardation (MR) and/or congenital
anomalies (CA)™. The couples with recurrent SABs
and infants with MR/CA are not included into the
study although maternal or paternal balanced cryp-
tic subtelomeric region translocations have been di-
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agnosed in couples with not only recurrent SABs but
also infants with MR and/or CA (unpublished data).

In conclusion, subtelomeric region transloca-
tions are rarely seen in couples with multiple mis-
carriages. However, the subtelomeric region
analysis is becoming very valuable if a couple has
had not only abortions, but also an offspring with
mental and physical abnormalities.
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