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ABSTRACT We performed a retrospective study, with the purpose of establishing the frequency of chromosomal anomalies in
amenorrhea cases referred to our genetic laboratory from hospitals in the Middle Black Sea of Turkey. In this study, 105 cases
with amenorrhea were analysed and evaluated by Department of Medical Biology and Medical Genetics. Karyotype analyses
of cases were made from their peripheral blood lymphocytes by standard method. Twenty metaphases had been prepared with
GTG banding method for each patient was analyzed. When a mosaic karyotype was found in any case approximately 100 cells
were examined. Chromosomal anomaly was found in 15 (14.3%) patients. Chromosome anomalies in 15 cases were as follows;
34% 45,X, 13.2% 46,XY (testicular feminization), 6.6% mosaic 45,X/46,XX, 6.6% 45,X,del(Xq21), 6.6% 45,X,del(Xp)
(p11.21)/45,X, 6.6% 45,X/46,X,der(X), 6.6% t(X;6), 6.6% t(X;14), 11.76%  46,X,iX(q)(10)/45,X. The most common
chromosomal abnormalities in cases with amenorrhea were monosomy X and different structural abnormalities of X chromosome
respectively.
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INTRODUCTION

Primary amenorrhea was defined as the
absence of menstruation and secondary sexual
characteristics in phenotypic female aged 14
years or older, or aged 16 or older if secondary
sexual characteristics were present (Berek,
2007; Safaei et al. 2010). Patients with second-
ary amenorrhoea had at least one spontaneous
bleeding episode, followed by no menstruation
for a minimum of 12 months before the age of
40 years (Wong and Lam 2005; Berek, 2007).
Among the general population, amenorrhea is
detected in 2%–5% of all females of child-
bearing age (Safai et al. 2012). The World Health
Organization has estimated %15 of the human
population as being amenorrhea that accepted
the sixth largest major cause of female inferti-
lity. The etiology of amenorrhea has been com-
partmentalized as disorders of the outflow tract/
ovary/anterior pituitary/CNS factors and genetic
basis (Rajangam and Nanjappa 2007). Ame-
norrhea is one of the important reasons for

patient referral to an endocrine or gynecologic
clinic. Karyotype examination is a useful tool
in cytogenetic laboratories (Safai et al. 2012).
Genetic factors are considered to be “the causal
factors” for most of the conditions in the field
of Medicine (Rajangam and Nanjappa 2007).
Genetic factors could be single gene disorders/
chromosomal or multifactorial. Among them,
chromosome abnormalities are mostly contri-
bute to the etiology of amenorrhea (Berek,
2007). It has been reported that the percentage
of chromosomal abnormalities in amenorrhea
cases varies from 16.21% to 52.36% in different
studies (Wong and Lam 2005; Rajangam and
Nanjappa 2007; Saatçi et al. 2000; Safaei et al.
2010; Vijayalakshmi et al. 2010; Kalavathi et
al. 2010; Yu et al., 2011;  Butnariu et al. 2011).

This retrospective study was undertaken to
determine the frequency and type of chromo-
somal abnormalities in patients with amenor-
rhoea who live in the Middle Black Sea region
of Turkey.

MATERIAL  AND METHOD

The study subjects included cases with
amenorrhea (n=105) who referred for chromo-
somal analysis to the Department of Medical
Biology and Genetics, Faculty of Medicine,
Ondokuz Mayis University, in the city of Sam-
sun, in the Middle Black See coast of Turkey.
Primary amenorrhea was defined as the absence
of menstruation and secondary sexual charac-
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teristics in phenotypic women aged 14 years
older or aged 16 years older if secondary cha-
racteristics were present. Patients with second-
ary amenorrhea had at least one spontaneous
bleeding episode, followed by no menstruation
for a minimum of 12 months or before the age
of 24 years. These cases were referred to our
cytogenetic laboratory between 2000 and 2010
years. During presentation, their age ranged
from 11 to 32 years with a mean of 19.429±
5.072 years. All cases signed informed volun-
tary consent for this study. Detailed pedigree
analysis, clinical evaluation and clinical reports
were obtained from all subjects. Chromosomal
analysis of all cases were performed by routine
lymphocyte culture (Moorhead et al., 1960;
Seabright 1971). Minimum 20 metaphases
examined for each case. If an abnormal or a
mosaic karyotype was found in any case after
first analyses, further cells (up to 100) were
examined. The karyotypic analysis was per-
formed using OlympusBx51 microscope (Olym-
pus, Tokyo, Japan) and images were captured
with a CCD camera using image analysis
system (Cytovision). Karyotypes were described
by using ISCN 2009 standard nomenclature of
human chromosomes (Shaffer et al., 2009). X-
chromatin analysis was made from buccal
epithelial cells (Guard, 1959). In addition,
fluorescence in-situ hibridization (FISH) analy-
sis was performed in a case. FISH was perform-
ed according to manufacturer’s specifications.
Tel Xq Spectrum Red and Spectrum Gren, Sen-
tromer X Spectrum Aqua, LSI Androgen Recep-
tor Spectrum Red were used. Probes were
denatured at 73ºC for 5 minutes. Following
overnight hybridization at 37ºC, post hybridi-
zation washes were performed and the slides
were air-dried in darkness. The slides were
counterstained using DAPI (4’-6’-diamidine-
2-phenylindole) and stored at -20ºC in the dark.
The slides were analyzed using an Olympus
BX61 fluorescence microscope (Olympus,
Tokyo, Japan) and images were captured with

a CCD camera using image analysis system
(Applied Imaging, Newcastle, UK). At least 50
metaphase and 50 interphase nuclei were
analyzed for each probe. Physical examination
of all cases was performed to identify any
secondary sexual characteristics and other
clinical features by the departments of  gyneco-
logy and obstetrics.

RESULTS

In this retrospective study  we examined 105
cases with amenorrhea. Primary amenorrhea
was identified in 89 (85%) cases and  secondary
amenorrhea was identified in 16 (15%) cases
The mean age of cases was 19.429±5.072. The
karyotype results revealed that %85.7 of cases
with normal chromosome composition (n=90)
and 14.3% of cases (n=15) have a chromosomal
abnormality (Table 1). Thirty-four percent of
cases had complete monosomy 45,X (n=5),
13.2% of them had male karyotype (testicular
feminization) (n=2), 13.2% had mosaic geno-
type (n=2), 13.2% had X chromosome trans-
locations (n=2) and 26.4% of them had struc-
tural X chromosome anomalies (n=4). Karyo-
typic distribution, USG findings,  seconder sex
characters and hormones of cases were shown
in Table 2. In a case which was karyotyped
45,X[97]/46,XX,der(X)dup(Xq) del(Xp)[3] we
performed fluorescence in-situ hibridization
(FISH) analysis and found mos 45,X/46,XX.ish
der(X),dup(p11.2qter)(LSIAR,DXZ1)x2,
del(X)(p22.3pter)(subtel-) (Table 3) (Fig. 1).

Table 1: Karyotypic distribution of cases with
amenorrhoea

Number of 105 Abnormal karyotype 15 (14.3%)
cases (100%) n(%)

Numerical aberrations 6   (5.7%)
n(%)
Structural aberrations 9   (8.6%)
n(%)
Normal karyotype 90 (85.7%)
n(%)
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Table 3: The detailed break points of structural chromosomal abnormality.

Karyotype

45,X,del(Xq21)(pter→q21: )
45,X[30] 45,X,del(Xp)(p11.21)(qter→p22: ) [70]
45,X[97]/46,XX,der(X)dup(X) (qter→p22.3: : p11.2→qter)del(X)(p11.2→qter)[3]FISH analysis: mos 45,X/46,XX.ish

der(X),dup(p11.2qter)(LSIAR,DXZ1) x2, del(X)(p22.3pter)(subtel-)
46,XderX,t(X;6)(q25;q16)(Xpter→q25: : 6q16→6qter;6pter→6q16: : Xq25→Xqter)
46,XderX,t(X;14)(q13;q32)(Xpter→Xq13: : 14q32→14qter;14pter→14q32: : Xq13→Xqter)
46,X,i(X)(qter→q10: : q10→qter)
45,X[40]/ 46,X,i(X)(qter→q10: : q10→qter) [10]



Table 2: Karyotypic distribution, USG findings,  secondary sex characteristics and hormones values of cases

Karyotype n (%) Xchromatin USG findings Body height (cm)Second- Hormones(FSH: mIU/ml, LH:  mIU/
ary sex- ml, E2: pmol)
ual dev-
elop-
ment

45, X (Turner Send)    n=5 (33%) 45,X 1 (6.6%) negative Uterus and ovaries not observedShort=1.47 cm No FSH:  56.69� LH:  29.59� E2:  15.59
Prolactin:  16.02

45,X 1 (6.6%) negative Uterus was small and  ovaries Short =1.55 cm No FSH:  149� LH:  35�.3 E2:  <10
not observed Prolactin:  21.5

45,X 1 (6.6%) negative Uterus and ovaries not observedShort =1.47 cm No FSH:  7.1 LH:  4.55� E2:  27 Prolactin:
10.06 TSH:  0.552 ST3:  4.400� ST4:
1.400

45,X 1 (6.6%) negative Uterus and ovaries not observedShort =1.45 cm No FSH:  6.21 LH:  3.2 E2:  26.9
Prolactin:  18

45,X 1 (6.6%) negative Uterus and ovaries not observedShort =1.50 cm No FSH:  4.32 LH:  2.2� E2:  <10
Prolactin:  15  TSH:  3.45 ST3:  3.60
ST4:  1.63

45,X[93]/46,XX[7] 1 (6.6%) negative Normal  USG Normal=1.65 cm nor- FSH:  29.59� LH:  11.12� E2:  15 �
mal TSH:  2.41 ST4:  0.87

46,XY (Testicular Fem.) n=2 46,XY 1 (6.6%) negative Uterus and ovaries not observedNormal poor FSH:  43.8� TSH:  1.31 E2:  55
(13.2%) (TF) Prolactin:  7.45  17-OH Progesterone:

0.45� DHEA-Sulphate: 211
46,XY 1 (6.6%) negative Uterus and ovaries were small Normal poor FSH:  29.8� TSH:  8.21 E2:  55
(TF) Prolactin:  9.63

45,X,del(Xq21) 1(6.6%) - Ovaries were small Short =1.50 cm nor- FSH:  76.89� LH:  39.69� E2:  25.59
mal Prolactin:  16.05

45,X,del(Xp)](p11.21) [70]/ 1(6.6%) - Uterus and ovaries were small, Short =1.50 cm poor FSH:  23.5� LH:  7.66  E2: <10
45,X[30] vagen was hypolpasic Prolactin:  7.14  DHEA- Sulphate:  111

TSH:  1.7  ST3:  3.89 ST4:  1.24
45,X[97]/46,XX,der(X)dup(Xq) 1(6.6%) %10 Right ovary was multicystic Short =1.50 cm poor FSH:  82.3� LH:  41.8�  TSH:  41�
del(Xp)[3] Prolactin:  9.29
46,XderX ,t(X;6)(q25;q16) 1(6.6%) - Uterus were small Short =1.34 cm No FSH:  95.88� LH:  37.34� E2:  14.69

TSH:  2.72 ST4:  1.03
46,XderX, t(X;14)(q13;q32) 1(6.6%) - Normal  USG  and right ovary - nor- FSH:  75.6� LH:  100.5 E2: 83

was multicystic mal Prolactin:  16.93
46,X,iX(q)(10) 1(6.6%) - Uterus was such as tape and Short =1.53 cm No TSH:  3.5 ST3: 2.86  ST4:  1.25 17-OH

ovaries not observed Progesterone:  0.71
46,X,iX(q)(10)[60]/45,X[40] 1(6.6%) - Uterus was rudimenter, ovaries Short =1.47 cm No FSH:  13.74 LH:  13.06 E2:  99 TSH:

not observed 2.7  ST4:  1.1

Total 15(100%)
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Fig. 1. Chromosomal abnormality in one patient with 45,X[97]/46,XX,der(X)dup(X) (qter→p22.3: :
p11.2→qter)del(X)(p11.2→qter)[3] FISH analysis:  mos 45,X/46,XX.ish der(X),dup(p11.2qter)(LSIAR,DXZ1) x2,
del(X)(p22.3pter)(subtel-)

DISCUSSION

There are many reasons to cause amenorrhea,
chromosomal abnormalities are the most impor-
tant causes of amenorrhea. Presence of chro-
mosomal abnormality may also affects subse-
quent management (Safaei et al. 2010). The aim
of this study to bring out the cytogenetic find-
ings in cases with primary and secondary amen-
orrhea in Middle Black See Region of Turkey.
Several cytogenetic studies had been performed
to understand frequency and kind of chromo-
somal abnormalities in cases with primary
amenorrhea (Wong and Lam 2005; Rajangam
and Nanjappa 2007; Saatçi et al. 200; Safaei et
al. 2010; Vijayalakshmi et al. 2010; Kalavathi
et al. 2010; Yu et al. 2011;  Butnariu et al. 2011)
(Table 4). In some studies it has been reported
that the percentage of chromosomal abnormali-
ties varies from 15.9% to 63.3% cases in amen-
orrhea until 2005 (Wong and Lam 2005; Joseph
and Thomas 1982; Mulye et al. 1983; Ghalib et
al. 1988; Ten et al. 1990; Park and Kang 1999).
However after 2005 this percentage determined
as follows 16.21% to 52.36 %  (Wong and Lam
2005; Rajangam and Nanjappa 2007; Saatçi et
al. 2008; Safaei et al. 2010; Vijayalakshmi et
al. 2010; Kalavathi et al. 2010; Yu et al. 2011;
Butnariu et al. 2011).

In the present study, 14.3 % (15/105) of the
cases who referred to our laboratuary for pri-
mary amenorrhea had chromosomal abnormali-

ties. Chromosome aberrations that determined
in 15 cases confirmed as follows; 34%  45,X,
13.2% 46,XY (Testicular Feminization), 6.6%
mosaic 45,X/46,XX, 6.6% 45,X,del(Xq21),
6.6% 45,X,del(Xp)(p11.21)/45,X, 6.6% 45,X/
46,X,der(X), 6.6% t(X;6), 6.6% t(X;14),
11.76%  46,X,iX(q)(10)/45,X. However, chro-
mosomal abnormality in cases with amenorrhea
had been reported as 23.55 % in Indian (Kala-
vathi et al. 2010) and as 47.06% in Chinese (Yu
et al. 2011), as 20% in Iranian (Safaei el al.
2010), as 52.36% in Romania (Butnariu et al.
2011). The variation, between the present and
the previous studies may be due to the regional
differences of patients included for analyses.

Monosomy X is the typical karyotype of
Turner’s syndrome. Present study results showed
that 15 % of the primary amenorrhea cases have
X chromosomes abnormalities. The karyotypes
of 4.8 % cases was found as pure Turner Syn-
drome and 0.95% cases was found as 45,X mo-
saic karyotype. So, our study results were simi-
lar to previous studies (Wong and Lam 2005;
Rajangam et al. 2007; Saatçi et al. 2008;
Kalavathi et al. 2010; Butnario et al. 2011). Non-
disjunction and anaphase lag that to take place
during meiosis or mitosis are thought to be re-
sponsible for most cases to become pure or mo-
saic Turner syndrome. It also observed that the
primary amenorrhea cases who had X chromo-
some monosomy were short stature. And they
have also some hormonal changes and absence
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of secondary sex characters too.  The role of sex
chromosome in the initiation and maintenance
of normal menstruation needs no emphasis. The
integrity of a critical area in the X chromosome
(q13q26) is essential for normal ovarian func-
tion. The integrity for normal ovarian function
the (q13q26) area of X chromosome is essen-
tial.

In two cases (1.9 %), male chromosome con-
stitution 46,XY karyotype were detected. Many
etiological factors can cause abnormal female
fetal development leading to pure gonadal dys-
genesis with 46,XY, such as X-linked recessive
syndrome, autosomal chromosomal anomaly,
SRY, DAX1, WT-1, SOX9, SF-1 and NR5A1 gene
mutations (Hughes et al. 2008). All cases with
pure gonadal dysgenesis in this study had nor-
mal stature. However their FSH was increased
and also their seconder sex characters were poor.
It had been reported that the incidences of
gonadoblastomas, dysgerminomas, and yolk sac
tumors varies from 30% to 75% for all females
with pure gonadal dysgenesis and 7% to 10%
for Turner Syndromes (Behtash and Karimi
2007; Jorgensen et al. 2010). Because of the high
risk of neoplastic transformation it is generally
been advised that dysgenetic gonads should be
surgically removed as soon as diagnosed.

The i(Xq) was present in mosaic or non-
mosaic form and similar to individuals with
Turner syndrome in the study. It is not suprising
because the classical mechanism for isochromo-
some formation, centromere misadvising, would
result in an i(Xq) without Xp. Our results are
nearly accordance to previous studies that they
have poor seconder sex characters and short stat-
ure (Table 4).

In females with balanced X; autosome trans-
locations, the break point position of X chro-
mosome can influence phenotpic outcome. X:
autosome translocatios were determined as 1.9%
percent in this study (n=2) [46,XderX,t(X;6) and
46,XderX,t(X;14)]. Our results were inconsis-
tent with previous studies. The pattern of X chro-
mosome inactivation is usually associated with
an abnormal phenotype and in about 95% of
balanced  t(X;A), normal X chromosome is in-
activated in all cells (Yu et al. 2011). It may be
explained of the critical region in Xq26 causes
many genes involving premature ovarian fail-
ure 1 (POF1) to escape inactivation which lead-
ing to characteristic phenotypes. However, fur-
ther study is needed to explain the role of auto-
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some X chromosome translocation and it’s re-
lation with primary amenorrhea (Vijayalakshmi
et al. 2010).

The cases with structural anomalies of the X
chromosome, such as deletions, isochromo-
somes, rings and Xq segmental duplications all
showed primary amenorrhea and almost gonadal
disgenesis. It has been pointed that about out
95% of females with deletion in Xp11 showed
primary or secondary amenorrhea, but females
with deletion in Xp22.3-Xpter had normal men-
struation. The critical growth developmental
gene SHOX was located at Xp11-Xp22.7 region
(Yu et al. 2011; Binder 2011). SHOX deficiency
is a frequent cause of short stature.  In accor-
dance with this information cases with deletion
or breakpoints in Xp11.1-11.4 region presented
short stature in our study. During genetic coun-
seling, it should be informed that, women with
mosaic sex chromosome anomalies could be get
pregnant. Assisted reproductive strategy has
become successful in cases with mosaic Turner
syndrome. Because of the risk of gonadal ma-
lignancy for cases with XY, it is generally ad-
vised that the dysgenetic gonads may be removed
by surgically as soon as diagnosed (Safaei et al.
2010).

In this study we presented cytogenetic find-
ings in cases with primary and secondary amen-
orrhea in Middle Black See Region of Turkey.
A larger geographical study in Turkey is rec-
ommended. Consequently, a significant num-
ber of amenorrhea patients had chromosomal
anomalies, thus early cytogenetic investigation
is prudent to guide further management.
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