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Abstract

Objective: We aimed to investigate the characteristics of early and
late gestational termination cases by evaluating the cases underwent
gestational termination in our clinic.

Methods: All pregnant women who had singleton pregnancy and
underwent gestational termination due to fetal indications between
January 2017 and December 2019 were included in the study.

Results: A total of 341 cases, of which 263 were with early gestation-
al termination (Group 1) and 73 were with late gestational termina-
tion (Group 2) were included in the study. No difference was
observed between the demographic characteristics of the groups. The
ultrasonographic structural anomaly was observed in 273 (80.1%) of
341 cases and no structural anomaly was observed in 68 (19.9%) cases.
Of the cases with structural anomaly, 200 (73 %) had isolated system
anomaly and 73 (26.7%) had multiple system anomaly. Karyotype
analysis was performed in 68% of the cases, and chromosomal anom-
aly was found in 52.6% of them. Among the cases with normal kary-
otype analysis results, 22 cases had single gene disorder, of which
mostly had thalassemia. While the incidence of structural anomaly
was significantly high in the late termination cases (91% vs. 76.8%),
the incidence of isolated cardiovascular anomaly was significantly
high in the late termination cases similarly (37.5% vs. 13.8%). The
autopsy was performed on 16.7% of the cases after termination and
the findings were consistent with the prenatal ultrasonographic
results in 86% of the cases, and additional findings were found in
22.4% of the cases in the autopsy.

Conclusion: When the late gestational terminations performed in
our clinic are compared to the early gestational terminations, we
believe that conducting ultrasonographic anomaly screening to all
pregnant women including echocardiography even at a less rate, and
also making screening programs in the early gestational periods such
as aneuploidy screening easily accessible for all pregnant women
may help to maintain maternal health by decreasing the rates of the
cases with late gestational termination.

Keywords: Gestational termination, prenatal screening, fetal struc-
tural anomaly.

Ozet: Erken ve geg gebelik terminasyonu olgularinin
degerlendirilmesi

Amac: Klinigimizdeki gebelik terminasyonu uygulanan olgularin
incelenerek erken ve ge¢ gebelik terminasyonu olgularmin 6zellik-
lerinin aragtirilmasi amaglandi.

Yontem: Ocak 2017 ile Aralik 2019 arasinda tekil gebeligi olan ve
fetal endikasyonlara bagl gebelik terminasyonu uygulanan tim
gebeler ¢alismaya dahil edildi.

Bulgular: Calismaya 263l erken gebelik terminasyonu (Grup 1)
ve 78’ geg gebelik terminasyonu (Grup 2) olmak iizere 341 olgu
dahil edildi. Gruplarin demografik 6zellikleri arasinda fark izlen-
medi. 341 olgunun 273%inde (%80.1) ultrasonografide yapisal
anomali saptanirken, 68 (%19.9) olguda yapisal anomali izlenme-
di. Yapisal anomali izlenen olgularm 200’tinde (%73) izole sistem
anomalisi saptanirken, 73 olguda (%26.7) coklu sistem anomalisi
bulundu. Olgularin %68’ine karyotip analizi uyguland: ve bunla-
rin %52.6’smda kromozom anomalisi saptandi. Karyotip analizi
sonucu normal olan olgular arasinda ¢ogunlugu talasemi olmak
tizere 22 olguda tek gen hastalig saptandi. Geg terminasyon olgu-
larinda yapisal anomali (%91’e karst %76.8) sikligr anlamli olarak
yiiksek saptanirken benzer sekilde izole kardiyovaskiiler anomali
(%37.5%¢ kars1 %13.8) siklig1 da ge¢ terminasyon olgularinda an-
lamli yiiksekti. Terminasyon sonrasi olgularin %16.7’sine otopsi
uyguland: ve bunlarin %86’sinda prenatal ultrasonografik bulgu-
larla uyum izlenirken %22.4 olguda otopside ek bulgu saptandi.

Sonug: Klinigimizde uygulanan ge¢ gebelik terminasyonlar1 erken
gebelik terminasyonlari ile kiyaslandiginda daha az olmakla birlik-
te ekokardiyografinin dahil edildigi ultrasonografik anomali tara-
masinin tiim gebelere uygulanmasi ve ayni zamanda anéploidi ta-
ramast gibi erken gebelik haftalarindaki tarama programlarinin
tiim gebeler icin kolay ulagilabilir kilinmasi ge¢ gebelik terminas-
yonu olgularmin daha da azalmasini saglayarak maternal sagligin
korunmasina katkr saglayabilir.

Anahtar sozciikler: Gebelik terminasyonu, prenatal tarama, fetal
yapisal anomali.
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The assessment of early and late gestational termination cases

Introduction

Fetal malformations have been an important issue in
fetal medicine and become one of the significant rea-
sons of perinatal deaths." The incidence of gestational
termination associated with fetal malformation has
been reported 5.2 per 10,000 live births and its inci-
dence has been increasing.”” As the ultrasonographic
anomaly screening performed in the second trimester
of pregnancy has become prevalent, the rate of detect-
ing fetal anomalies during prenatal period has
increased.” With the addition of ultrasonographic,
biochemical and genetic examinations into the first
trimester screening programs and the technological
developments in ultrasound devices and equipment,
diagnosing many fetal anomalies (structural, genetic,
and chromosomal) during early weeks of gestation has
become possible. Thus, it has been contributed to the
maintenance of maternal health by conducting gesta-
tional termination during early weeks of gestation in

[4-6]
necessary cases.

The rights regarding gestational termination have
been determined within the limits of the law, and they
vary by countries. In Turkey (Law No 2827, 1983),
voluntary gestational termination is allowed in the first
10 weeks of gestation while it is possible after 10 weeks
of gestation only in the cases where the life of mother
is endangered or in the presence of lethal diseases or
severe disability which are incurable for the fetus,
regardless of the week of gestation.

In our study, we evaluated the records of the cases
which underwent gestational termination in our peri-
natology clinic. In addition to the indications of gesta-
tional termination, we assessed the characteristics of
the early and late gestational termination cases to raise
awareness regarding the early diagnosis of fetal struc-
tural, chromosomal and genetic anomalies during pre-
natal period.

Methods

In this study, we retrospectively evaluated 341 cases
which underwent gestational termination for medical
purposes in the Perinatology Clinic of the Faculty of
Medicine at Akdeniz University between January 2017
and December 2019. The ethics committee approval
was obtained from the Clinical Research Ethics
Committee of the Faculty of Medicine of Akdeniz

University with the decision no. 70904504/544. All fetal
ultrasonographic examinations were carried out by
maternal-fetal medicine specialists by using Toshiba
Applio 500 (Toshiba Medical Systems, Co., Ltd.,
Otawara, Japan) ultrasonography device. Karyotype
analysis was offered to all cases who were found to have
anomaly in the ultrasonographic examination or who
were in the high risk group in the prenatal aneuploidy
screening tests. After clinical evaluations of the cases
were completed, the families were informed about
potential fetal and postnatal prognosis by a board con-
sisting of perinatology, medical genetic, pediatrics and
relevant pediatric sub-specialty experts. In the presence
of lethal anomalies and anomalies with the expectations
of postnatal severe disability, the gestational termina-
tion was performed after informing families in detail
and obtaining their consents. The terminations per-
formed due to maternal indications and multiple preg-
nancies were excluded from the study.

The cases included in the study were categorized in
two groups according to the week of gestation at which
gestational termination was performed. The patients
who underwent termination before 23 weeks of gesta-
tion were included in the Group 1 (early termination)
while the patients who underwent termination at and
after 23 weeks of gestation were included in Group 2
(late termination). The fetocide was performed in all
late termination cases by administering intracardiac
potassium chloride guided with ultrasonography before
termination. Autopsy after termination was offered to
all cases.

SPSS version 23 (Statistical Package for the Social
Sciences; SPSS Inc., Chicago, IL, USA) was used for the
statistical analysis of the data. The descriptive statistics
were given as mean = standard deviation, median (min-
imum-maximum) and number (percentage). Normal
distributions of continuous variables were tested by
Kolmogorov-Smirnov test. The numerical variables not
conforming normal distribution were compared by
Mann-Whitney U test. Categorical variables were com-
pared by chi-square test or Fisher’s exact probability test
between the groups. The statistical significance level
was considered 0.05.

Results

While 263 (77.1%) of 341 cases, who were included in
the study, underwent early gestational termination, 78
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Table 1. The demographic characteristics of the cases.

Age (year) 31.2+6.5 31.0+5.5 31.1+6.3 0.903
Gravida (n) 2 (1-8) 2 (1-7) 2 (1-8) 0.175
Parity (n) 1(0-3) 1(0-3) 1(0-3) 0.306
Week of gestation at termination (week) 16.7+2.7 25.0+1.3 18.6+4.2 <0.001

The data are presented as mean + SD and median (minimum-maximum).

(22.9%) cases underwent late gestational termination.
Mean maternal age of the cases was 31.1 years and mean
week of gestation during termination was 18.6 weeks.
There was no significant difference between the groups
in terms of maternal age, gravida, parity and abortion
(p>0.05). The demographic characteristics of the cases
are given in Table 1.

The structural anomaly was observed in 273 (80.1%)
of 341 cases, who were included in the study, in the
ultrasonographic examination and no structural anomaly
was observed in 68 (19.9%) cases. While the structural
anomaly incidence was 76.8% in the early termination
cases, the structural anomaly was found in 91% of the
late termination cases ultrasonographically (p=0.006). Of
273 cases found to have structural anomaly in the ultra-
sonographic examination, 200 (73.3%) had isolated sys-
tem anomaly and 73 (26.7%) had multiple system anom-
aly. Isolated system anomaly was found in 75.2% of the
early termination cases and in 67.6% of the late termina-
tion cases (p>0.05). When the distribution of isolated
anomalies was evaluated according to the systems, the
incidence of isolated cardiovascular system anomaly was
significantly higher in the late termination cases (37.5%)
compared to the early termination cases (13.8%). The
distribution of structural anomalies found in the cases
according to the systems is shown in Table 2.

Karyotype analysis was performed in 232 (68%) of
341 cases. Chromosomal anomaly was found in 122
(52.6%) of the cases which underwent karyotype analy-
sis. Twenty-two cases, of which 72.7% had thalassemia,
had single gene disorder among 110 cases with normal
karyotype analysis results. The karyotype analysis results
of the cases are summarized in Table 3.

The autopsy was performed on 57 cases (16.7%)
after termination. In 49 (86%) of these cases, autopsy
findings were fully or partially consistent with the ultra-
sound findings while there were inconsistencies between

the findings in 8 (14%) cases. The additional findings
were found in 11 (22.4%) of the cases in which autopsy
and prenatal findings were consistent.

Discussion

The congenital anomalies are the major reasons of infant
deaths and 2% of the infants have congenital anomaly."
Ultrasonographic fetal anomaly screening has been a sig-
nificant tool for the prenatal diagnosis of congenital
anomalies, it has made possible to detect most of the
congenital anomalies prenatally. While the sensitivity of
routine ultrasonographic screening for major anomalies
is 74%, it is 46% for minor anomalies.” The rate of
detecting fetal anomaly by ultrasonography varies
according to the number and structure of anomalies, and
the affected organ system."*” While the sensitivity of the
ultrasonography has higher values with the rates of 83%
in the major anomalies of central nervous system (CNS)
and 85% in the major anomalies of urinary system, it is
38.8% in cardiovascular system (CVS) anomalies.” With
the contribution of technological developments in the
devices in addition to the prevalent use of ultrasonogra-
phy and screening tests to determine the risk of chromo-
somal anomaly in all pregnant women at early weeks of
gestation, it has become possible to examine fetal anato-
my in more detail and the progress has been made for
the early diagnosis of chromosomal anomalies."”
Considering the elevation in the complications at the
end of each completed week of gestation and additional
burden for maternal emotional state caused by the gesta-
tional termination, performing the termination as early

weeks of gestation as possible is important for the mater-
[11-13]
nal health.

Vaknin et al. performed gestational termination on
462 cases (328 ecarly gestational termination cases and
134 late gestational termination cases) and found that the
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Table 2. The distribution of the structural anomalies of the cases according to the systems.

Isolated system anomalies Group 1 Group 2 Total p-value
Central nervous system Anencephaly 21 0 21

Encephalocele 10 1 11

Spina bifida 16 6 22

Hydrocephaly 5 4 9

Holoprosencephaly 3 1 4

Agenesis of the corpus callosum 2 5 7

Posterior fossa anomalies 8 8 16

Total 65 25 90 (45%) 0.258*
Cardiovascular system Hypoplastic left heart syndrome 4 3

AVSD 5 B 8

VSD 4 1 5

Conotruncal anomalies 2 7 9

Valve anomalies 3 1 4

Great artery anomalies 3 3 6

Total 21 18 39 (19.5%) <0.001*
Genitourinary system Hydronephrosis 1 0 1

Renal agenesis 5 0 5

Lower urinary tract obstruction 4 1 5

Cystic dysplastic kidney 3 2 5

Total 13 3 16 (8%) 0.766
Gastrointestinal system and Body stalk anomaly 4 0 4
abdominal wall Omphalocele 2 0 2

Total 6 0 6 (3%) 0.399"
Thorax Hydrothorax 2 0 2

Diaphragmatic hernia 2 0 2

Total 4 0 4 (2%) 0.574%
Skeletal system Lethal skeletal dysplasia 10 1 1

Pes equinovarus 1 0 1

Arthrogryposis 3 1 4

Kyphoscoliosis 1 0 1

Sirenomelia 1 0 1

Total 16 2 18 (9%) 0.2511
Craniofacial Cleft lips/palates 1 0 1

Midline defects 1 0 1

Total 2 0 2 (1%) 0.577t
Cystic hygroma 20 0 20 (10%) 0.005"
Non-immune hydrops 5 0 5(2.5%) 0.340%

Total (isolated) 152 48 200 (100%)

Multiple system anomaly

Total (multiple)

50 23 73

AVSD: atrioventricular septal defect; VSD: ventricular septal defect. *Pearson’s chi-square test; TFisher’s exact probability test. The data are presented as n (%).

presence of fetal structural anomaly was significantly
high in the late termination group (62% vs. 54%) and
tetal chromosomal and genetic diseases were significant-
(14

ly high in the early termination group (40% vs. 29%)
In another study involving 144 late termination cases,

the authors found fetal structural anomaly incidence
63% and reported it as the most common indication in
the late termination group."”

Similarly, we found structural anomaly ultrasono-
graphically in 80.1% of 341 cases, which underwent ter-
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Table 3. The distribution of the genetic examination results of the cases.

Group 1 Group 2 Total
Chromosomal anomalies Trisomy 21 60 7 67 (54.9%)
Trisomy 18 14 3 17 (13.9%)
Trisomy 13 2 1 3(2.5%)
45X 9 2 11 (9%)
Triploidy 4 1 5 (4.1%)
Other numerical chromosomal anomalies 5 4 9 (7.4%)
Structural chromosomal anomalies 5 5 10 (8.2%)
Total 99 23 122 (100%)
Genetic diseases Thalassemia and other single gene diseases 19 3 22

The data are presented as n (%).

mination, and did not find any finding in 19.9% in our
study. The cases without structural anomaly were most-
ly the patients which underwent aneuploidy screening
tests or invasive diagnostic tests due to family history of
genetic disease and underwent termination at early
weeks of gestation and therefore did not have optimum
ultrasonographic anomaly screening. In this context,
when we compared early termination cases due to the
presence of structural anomaly and late termination
cases, we found that the structural anomaly incidence
was significantly high in late termination cases which
underwent optimum ultrasonographic anomaly screen-
ing (76.8% vs. 91%).

In the studies conducted in the same center,
Corbacioglu et al."” found CNS anomaly as the most
common anomaly (52%) in 498 termination cases and
reported the incidence of the multiple system anomaly
10% while Aslan et al."” found CNS as the most common
anomaly with a rate of 58% and reported the incidence of
the multiple system anomaly 8.4%. Moreover, Tayyar et
al" also found CNS anomaly as the most common
anomaly with a rate of 45% in the cases which underwent
late termination, and they reported multiple system
anomaly 8% in their study, which was conducted in the
same center as well. In our study, isolated anomalies were
73.3% of the structural anomalies while multiple system
anomalies were 26.7% of them. CNS anomaly (45%) was
the most common isolated system anomaly while CVS
anomaly (19.5%) was the other most common isolated
anomaly. Considering the multiple system anomalies,
CNS and CVS were the most common accompanying
systems. The higher rates of multiple system anomalies in
our study than the literature can be associated with the

addition of the multiple anomalies encountered in the
chromosomal anomalies into the date.

When we compare the early termination cases and
the late termination cases in our cases, we see that CNS
anomalies are the most common anomaly in both groups
followed by CVS anomalies. However, we found that
CVS anomaly rates were significantly higher in the late
termination cases. In consistence with the literature, we
may associate it with the fact that the ultrasonographic
diagnosis of the cardiac anomalies is established in later
weeks."”

While Vaknin et al."" reported the rates of chromo-
somal diseases in the cases which underwent termination
35% for the early terminations and 26% for the late ter-
minations, Tayyar et al."” reported it 19% for the late
the late terminations. Corbacioglu et al."” compared the
rates of chromosomal diseases in cases which underwent
termination between 2002-2006 and 2007-2010, they
found that the rates were significantly higher between
2007 and 2010 and associated it with the prevalent use of
aneuploidy screening tests.

In our study, 68% of the cases underwent karyotype
analysis, and we found chromosomal anomaly in 52.6%
of the cases which underwent karyotype analysis, and
35.8% of 341 termination cases consisted of chromoso-
mal diseases. The distribution of chromosomal anom-
alies we found in our study was consistent with the liter-
ature, and trisomy 21 was the most common anom-
aly."*'** The majority of the cases with normal kary-
otype results consisted of single gene diseases associated
with thalassemia in particular, and single gene diseases
were responsible for 6.5% of all terminations. The ter-
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mination rate associated with single gene diseases was
the main termination rate in our study compared to the
literature."*'" We believe that this difference originates
from the fact that the patients included in the study live
in the Mediterranean Region and thalassemia incidence
is high in this region. We found that the chromosomal
anomaly rate was higher in the early termination cases
compared to the late termination cases in consistence
with the literature (37.6% vs. 29.5);"*"" however, the dif-
ference was not statistically significant. It seems that this
difference depends on whether the cases underwent
early gestational termination involve the terminations
performed due to chromosomal anomaly as a result of
aneuploidy screening tests and being able to accomplish
this process at earlier weeks of gestation.

"The autopsy rate of 341 cases included in our study is
16.7%, which is quite low. There is a significant reduc-
tion in the numbers of both adult autopsies and pediatric
and fetal autopsies in 21st century in the literature.””
While the increase of complicated methods is responsi-
ble for this reduction, the attitudes of clinical physicians
and pathologists also have an impact. A reduction more
than 50% in pediatric autopsies in our institution in the
last 3 years is remarkable. While autopsy findings were
tully or partially consistent with the ultrasound findings
in our cases with a rate of 86%, the rate of inconsistency
was 14%. Considering that there are also partial incon-
sistencies, the reduced number of autopsy for the detec-
tion of concurrent anomalies causes a serious data loss.
Awareness on the importance of autopsy should be
raised not only among the physicians but also the fami-
lies. The increase of autopsy rates may help to obtain a
significant amount of data which can change patient fol-
low-up and management.

The low rates of autopsy after termination, low num-
bers of cases in the late termination group and also the
retrospective design of the study are among the limita-
tions of our study. The high karyotype analysis rates of
the cases can be considered as the powerful aspect of our
study.

Conclusion

The prenatal diagnosis of fetal anomalies can be estab-
lished in the earlier weeks of gestation with a higher
accuracy by the increase of the numbers of centers and
personnel experienced in this field, making ultrasono-

graphic anomaly screening and aneuploidy screening
tests a routine practice in all pregnant women and also
including advanced technology and new screening tests
such as extracellular DNA into the program. In conclu-
sion, early prenatal diagnosis and intervention would
provide significant contributions in terms of maternal

health.
Conflicts of Interest: No conflicts declared.
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