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A Retrospective Study in Cases with
Sex Chromosome Anomaly in

Samsun and Around

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Chro mo so mes have a major ro le in the eti o logy of di sor ders as so ci a ted with se xu al de ve lop -
ment. In this study, we in ves ti ga ted the fre qu ency of chro mo so me ano ma li es in pa ti ents with sex ano maly. MMaa  ttee  --
rrii  aall  aanndd  MMeett  hhooddss::  Cyto ge ne tic analy sis was per for med using Gi em sa ban ding and karyotyping was based on  the
In ter na ti o nal System for Hu man Cyto ge ne tic No menc la tu re. X chro ma tin analy sis was ma de from buc cal epit he li -
al cells. RRee  ssuullttss:: We stu di ed 153 pa ti ents [101(66%) fe ma le and 52 (34%) ma le] who we re re fer red to the Cyto ge -
ne tic Laboratory of On do kuz Ma yıs Uni ver sity Fa culty of Medicine, Me di cal Bi o logy De part ment and Me di cal
Ge ne tic Sec ti on in 2000-2005. Among the 153 pa ti ents, 62 (40.5%) we re re fer red for pri mary ame norr he a, 32 (20.9%)
hypo go na dism, 19 (12.5%) la te pu berty, 11 (7.1%) am bi gu o us ge ni ta li a, 1 (0.7%) un des cen ded tes tes and 28 (18.3%)
for ot her di ag no ses. One hundred and thirty one (85.5%) ca ses had nor mal kar yoty pe. Chro mo so me ab nor ma li ti es
we re ob ser ved in 22 (14.5%) ca ses. The most fre qu ent chro mo so me ab nor ma lity was Tur ner syndro me in 9 (5.9 %)
ca ses. The rest we re as fol lo ws; 2 (1.3%) Kline fel ter syndro me, 6 (4%) mo sa ic Turner syndrome, 2 (1.3%) tes ti cu lar
fe mi ni za ti on syndro me, 1 (0.7%) mos 46,XX[59]/46,XY[41] and 2 (1.3%) ot her ab nor ma li ti es. In ca ses whe re mo sa -
i cism was de tec ted, me tap ha ses up  to 100 we re analy zed. In mo sa ic ca ses, 2 (1.3%) had Tur ner syndro me va ri ant.
The ge noty pe of these variants we re mos 45,X[35]/46,X,i(X)(q10)[65] and mos 45,X[40]/46,X,i(X)(q10)[60]. Ca ses of
mo no somy 45,X we re ne ga ti ve for X chro ma tin. Turner syndrome va ri ant mos 45,X[35]/46,X,i(X)(q10)[65] had 20%
and mos 45,X[40]/46,X,i(X)(q10)[60] had 25% X chro ma tin. In klinefelter syndrome ca ses, do ub le X chro ma tin was
observed. CCoonncc  lluu  ssii  oonn::  Kar yoty pes of the pa ti ents with di ag no sed ge ni tal ano ma li es was in ves ti ga ted and the re la ti -
ons hip bet we en ge noty pe and phe noty pe was as ses sed. The results of this study suggested that chro mo so mal analy-
ses were ne ces sary for the cli ni cal ma na ge ment of sex ano maly pa ti ents. 

KKeeyy  WWoorrddss::  Sex chro mo so me aber ra ti ons; cyto ge ne tics

ÖÖZZEETT  AAmmaaçç::  Cin si yet ge li şi mi ile iliş ki li has ta lık la rın eti yo lo ji sin de kro mo zom lar önem li bir rol oy nar. Bu ça lış -
ma da, cin si yet ano ma li si ne sa hip ol gu lar da kro mo zom ano ma li si gö rül me frekansı incelenmiştir. GGee  rreeçç  vvee  YYöönn  --
tteemm  lleerr::  Si to ge ne tik ana liz için Gi em sa Trip sin Bant la ma yön te mi uygulandı ve Ulus la ra ra sı İnsan Si to ge ne tik
Ter mi no lo ji Sis te mi (International System for Cytogenetic Nomenclature-ISCN)’ne gö re karyotipleme
gerçekleştirildi. Buk kal epi te li yal hüc re ler kul la nı la rak X kro ma tin ana li zi ya pıl dı. BBuull  gguu  llaarr::  2000-2005 yıl la rı
ara sın da On do kuz Ma yıs Üni ver si te si Tıp Fa kül te si Tıb bi Bi yo lo ji Ana bi lim Da lı Tıb bi Ge ne tik Bi lim Da lı Si to -
ge ne tik la bo ra tu va rı na kli nik ten sevk edi len 153 [101 (%66) ka dın ve 52 (%34) er kek] has ta ça lı şıl dı. Yüz el li üç
has ta nın 62 (%40,5)'si pri mer ame no re, 32 (%20,9)'si hi po go na dizm, 19 (%12,5)'u geç pu ber te, 11 (%7,1)'i kuşkulu
genital organ, 1 (%0,7)'i in me miş tes tis ve 28 (%18.3)'i de di ğer ön  ta nı lar la la bo ra tuv a rı mı za gön de ril di. 131
(%85,5) ol gu nor mal kar yo ti pe sa hip ti. Kro mo zom ano ma li si 22 (%14,5) ol gu da gö rül dü. En sık gö rü len kro mo -
zom ano ma li si 9 (%5,9) ol gu ile Tur ner sen dro mu idi. Di ğer ano ma li ler ise; 2 (%1,3) ol gu da Kli ne fel ter sen dro -
mu, 6 (%4) ol gu da mo za ik Tur ner sen dro mu, 2 (%1,3) ol gu da tes ti kü ler fe mi ni zas yon sen dro mu, 1 (%0.7) ol gu da
mo za ik mos 46,XX[59]/46,XY[41] kro mo zom ku ru lu şu ve 2 (%1.3) ol gu da di ğer ano ma li ler şek lin dey di. Mo za i -
sizm sap ta nan ol gu lar da 100'er me ta faz ana liz edil di. Mo za ik TS ol gu la rın dan 2 (%1,3)'si Tur ner sen dro mu var -
yan tıy dı. Bu var yant la rın ge no tip le ri ve X-kro ma tin oran la rı sı ra sıy la, 45,X[35]/46,X,i(X)(q10)[65] için %20 ve
45,X[40]/46,X,i(X)(q10)[60] için %25 ola rak sap tan dı. Mo no zo mi 45'li ol gu lar, X kro ma ti ni açı sın dan ne ga tif ti.
Klinefelter sendromu ol gu la rın da çift X kro ma tin göz len di. SSoo  nnuuçç::  Ge ni tal ano ma li sap ta nan ol gu la rın kar yo ti pi
in ce le ne rek ge no tip-fe no tip ara sın da ki iliş ki de ğer len di ril di. Bu ça lış ma nın öne mi, cin si yet ano ma li li has ta la rın
kli nik ta ki bin de kro mo zom ana li zi nin ge rek li ol du ğu nu vur gu la mış ol ma sı dır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Cin si yet kro mo zo mu abe ras yon la rı; si to ge ne tik
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ex chro mo so mes play a cru ci al ro le in the eti-
o logy of nor mal se xu al de ve lop ment. Se xu al
de ve lop ment disorders are associated with

aberrant sex chromosome karyotypes.1 The hu man
em bryo is a bi se xu al or ga nism with pri mor di al go-
nads un til 7 we eks af ter fer ti li za ti on. De pen ding
upon the ge ne tic gen der of the em bryo (46,XY or
46,XX), eit her tes tic les or ova ri es will form.2,3 On -
ce the go nads be gin to dif fe ren ti a te as tes tes or ova -
ri es, they sec re te fac tors, an ti-Mul le ri an hor mo ne
and tes tos te ro ne from the tes tes, which de ter mi ne
the following sexual development of the embryo.4

Sex spe ci fic ge nes pre sent on X and Y chro mo so -
mes and au to so mal ge nes al so play a ro le in sex de-
ter mi na ti on.5

Sex chro mo so me ano ma li es are com mon and
the se ano ma li es pro du ce syndro mes that inc lu de
con ge ni tal and de ve lop men tal ano ma li es. The nu-
me ri cal chro mo so me aber ra ti ons in the se pa ti ents
ari se by non-dis junc ti on eit her du ring me i o tic di-
vi si ons oc cur ring in germ-cell de ve lop ment or in
early emb ryo nic mi to tic cell di vi si ons.6 The se ano -
ma li es are so me ti mes de tec ted pre na tally with am-
niocentesis. Sex chro mo so me ano ma li es are of ten
hard to re cog ni ze at birth and may not be di ag no -
sed un til pu berty.7

In this study, we in ves ti ga ted the fre qu ency of
chro mo so me ano ma li es in pa ti ents with sex chro-
mo so me ano maly bet we en 2000 and 2005 in Sam-
sun and aro und.

MA TE RI AL AND MET HODS 

We stu di ed 153 pa ti ents who we re re fer red to the
On do kuz Ma yıs Uni ver sity Fa culty of Medicine
Sam sun, Tur key bet we en 2000-2005. De ta i led pe -
dig re e analy sis and cli ni cal re ports we re reviewed
in all sub jects. Patients gave informed consent after
the procedures were explained. Cyto ge ne tic analy-
sis was per for med using phyto he magg lu ti nin-sti -
mu la ted pe rip he ral blo od lymphocy te cul tu res.8

Me tap ha se chro mo so mes we re ban ded by Giemsa
ban ding (GTG) tech ni qu e and 25 me tap ha se pla qu -
es were analy zed for each ca se.9,10 In ca ses whe re
mo sa i cism was de tec ted, me tap ha ses up  to 100 we -
re analy zed. Kar yoty pes we re des cri bed ac cor ding

to the In ter na ti o nal System for Cyto ge ne tic No -
menc la tu re (ISCN 2005). In so me ca ses, the cul tu -
ring was re pe a ted twi ce. X chro ma tin analy sis was
ma de from buc cal epit he li al cells. Buc cal mu co sa
sme ar was ta ken and 100 cells we re co un ted for
each sub ject and the in ci den ce of sex chro ma tin
was cal cu la ted. Buc cal mu co sal cells we re sta i ned
with Schiff and Fast Gre en and were sco red for X-
chro ma tin.11

RE SULTS

We stu di ed 153 pa ti ents (101 fe ma le and 52 ma le).
Age and sex dis tri bu ti on of ca ses were shown in
Tab le 1. Pa ti ents we re re fer red for pri mary ame n-
orr he a, hypo go na dism, la te pu berty, am bi gu o us ge -
ni ta li a, un des cen ded tes tes and ot her di ag no ses
(Tab le 2). 

A hun de red and thirty one (85.5%) ca ses had
nor mal kar yoty pe. Chro mo so me ab nor ma li ti es we -
re ob ser ved in 22 (14.5%) ca ses. The most fre qu ent
chro mo so me ab nor ma lities in decreasing order
were Tur ner syndro me (TS), mo sa ic TS, Kli ne fel -
ter syndro me (KS), tes ti cu lar fe mi ni za ti on syndro -
me (TFS), mo sa ic 46,XX/46,XY and ot her
aberrations (Tab le 3). Kar yoty pe de ta ils and the as-
so ci a ti on bet we en kar yoty pe and phe noty pe of the
ca ses were listed in Tab le 4.

Ökten ve ark. Tıbbi Genetik

Number of cases 153

Mean age ± SD 20.77 ± 7.33

Age range 2-53

Sex

Female 101 (66%)

Male 52 (34%)

TABLE 1: Age and sex distribution of the cases (n= 153).

Referral cause Number and percent of cases 

Primary amenorrhea 62 (40.5%)

Hypogonadism 32 (20.9%)

Late puberty 19 (12.5%)

Ambiguous genitalia 11 (7.1%)

Undescended testes 1 (0.7%)

Other diagnosis 28 (18.3%)

TABLE 2: Referral causes of the cases.



Out of 153 sex chro mo so me ano maly ca -
ses, only 9 (5.9%) ca ses sho wed 45,X; whi le 6 (%4)
ca ses sho wed mo sa ic Tur ner syndro me ge no-
ty pe. In mo sa ic ca ses, 2 (1.3%) who had TS va ri-
ant had been re fer red with la te pu berty/pri-
mary ame norr he a. The se va ri ant ge noty pes 
we re mos 45,X[35]/46,X,i(X)(q10)[65] and mos
45,X[40]/46,X,i(X)(q10)[60]. Ca ses of mo no somy X
we re ne ga ti ve for sex chro ma tin. TS va ri ant 
mos 45,X[35]/46,X,i(X)(q10)[65] had 20%, mos
45,X[40]/46,X,i(X)(q10)[60] had 25% sex chro ma -
tin. Double Barr bodies were observed in KS case.

CONCLUSION

TS is the most com mon sex chro mo so me di sor der in
fe ma les, oc cur ring in ap pro xi ma tely one in 2000-3000
li ve births.12 TS is a well de fi ned di sor der cha rac te ri -
zed by X chro mo so me nu me ri cal and/or struc tu ral
ab nor ma li ti es. To day, we know that ne arly 50% of
pa ti ents ha ve such chro mo so mal cons ti tu ti on, whi le

the rest ha ve ot her X chro mo so me de fects, inc lu ding
dif fe rent forms of mo sa i cism.13 In our study, TS was
present in 9 (5.9%) and mo sa ic TS in 6 (4%) of the 
153 ca ses (Tab le 3). In mo sa ic ca ses, 2 (1.3%) who had
TS va ri ant hed been re fer red with la te pu berty/pri -
mary ame norr he a. The genotypes of these va ri ants
we re mos 45,X[35]/46,X,i(X)(q10)[65] and mos
45,X[40]/46,X,i(X)(q10)[60]. Ca ses of mo no somy X
we re ne ga ti ve for sex chro ma tin. TS va ri ant mos
45,X[35]/46,X,i(X)(q10)[65] had 20% and mos
45,X[40]/46,X,i(X)(q10)[60] had 25% sex chro ma -
tin.

Dif fe rent kar yoty pes as follows ha ve al so be en
re por ted 46,X,i(Xq); 45,X/46,XX/46,X,r(Y); 45,X/47,
XXX, 46,XdelXq; 46,XdelXp, 45,X/46,X,r(?), 45,X/
46,X, dic(Y), 45,X/46,XX, 45,X/46,X,r(X).14-19

KS is the most com mon ge ne tic ca u se of hu -
man ma le in fer ti lity with a re por ted pre va len ce
of 0.1-0.2% in the ge ne ral po pu la ti on and of up to
3.1% in the in fer ti le ma le po pu la ti on.20,21 This
syndro me is cha rac te ri zed by the pre sen ce of one
or mo re ex tra X chro mo so mes and only a mi no -
rity are di ag no sed be fo re pu berty.20 47,XXY is the
most pre va lent type; abo ut 20% ha ve
46,XY/47,XXY mo sa i cism, hig her gra de sex chro-
mo so mal ane up lo i di es (48,XXXY, 48,XXYY,
49,XXXXY) or struc tu rally ab nor mal X chro mo -
so mes.20-23 In our study, KS was ob ser ved in 2
(1.3%) ca ses who we re pu re 47, XXY and the re
we re no va ri ants. Do ub le Barr bo di es we re analy -
zed in the se ca ses.
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Karyotype Number and percent  of  cases 

46,XX 131 (85.5%)

46,XY 

45,X 9 (5.9%)

Mosaic TS 6 (4%)

47,XXY 2 (1.3%)

TFS 2 (1.3%)

46,XX/46,XY 1(0.7%)

Others 2 (1.3%)

TABLE 3: The karyotype results of the cases (n= 153).

Referral cause Total number of cases Karyotype Number of chromosome abnormalities

Primary amenorrhea /Late puberty 45,X 6

81 Mos TS 5

46,XY female 1

Hypogonadism 47,XXY 2

32 45,X 3

46,XY female 1

Ambiguous genitalia Mos TS 1

11 46,XX/46,XY 1

TABLE 4: Association between karyotype and phenotype of the cases.

TS: Turner syndrome.

TS: Turner syndrome.



TFS is the most com mon ca u se of ma le pse u -
do her map hro di tism.24 In the study by Gan guly et
al, 280 ado les cent girls we re in ves ti ga ted and over-
all 80 (29%) ca ses had so me chro mo so mal ano maly.
Among the sex chro mo so me ano maly cases, 34%
we re TFS, 51% we re pu re li ne, mo sa ic and ot her
va ri ants of TS.25

In our study, TFS was present in 2 (1.3%) of
the 153 ca ses. TFS ca ses had been re fer red with pri-
mary ame norr he a and ot her di ag no ses. Si mi lar fin -
dings ha ve be en re por ted ear li er.26,27

Pri mary ame norr he a oc curs in 1-3% of 
wo men in the rep ro duc ti ve age gro up.28 In our ret-
ros pec ti ve study 153 pa ti ents we re in ves ti ga ted.
Regarding the as so ci a ti on bet we en kar yoty pe and
phe noty pe (Tab le 4); of the 81 ca ses with pri mary
ame norr he a/la te pu berty, 6 had 45,X, 5 had
46,XX/45,X mo sa ic TS and 1 had TFS. Among the
32 ca ses with hypo go na dism, TS was fo und in 3, KS
in 2 cases and TFS in 1 ca se. Ele ven ca ses were re-
fer red as am bi gu o us ge ni ta li a and 1 ca se was mo sa -
ic TS, 1 ca se was mos 45,X[59]/46,XY.41

In the study by Etem et al, 62 ca ses with pri-
mary ame norr he a we re in ves ti ga ted. Chro mo so mal

aber ra ti ons we re se en in 11 (17.7%) ca ses, 7
(11.29%) ca ses we re TS, 4 (6.44%) ca ses we re TFS.29

So lak et al made the cyto ge ne tic analy sis of 23 ca -
ses with pri mary ame norr hea and reported that 2
ca ses had TFS.30 Nu me ro us chro mo so mal ab nor -
ma li ti es ha ve be en as so ci a ted with hypo go na dism
and am bi gu o us ge ni ta li a.1 Ka urs et al in ves ti ga ted
156 sex ano maly ca ses and reported that 40 (25.6%)
ca ses sho wed ab nor mal kar yoty pes.31

We in ves ti ga ted the fre qu ency of sex chro mo -
so me ano ma li es in pa ti ents who we re re fer red to
the Cyto ge ne tic Laboratory of On do kuz Ma yıs
Uni ver sity Fa culty of Medicine bet we en 2000-
2005. 

Chro mo so mes play an im por tant ro le in the
eti o logy of di sor ders as so ci a ted with se xu al de ve -
lop ment. An ac cu ra te di ag no sis of sex chro mo so me
ano maly co uld pro vi de an ap prop ri a te co un se ling
and/or tre at ment pro to col with hor mone rep la ce -
ment the rapy or re mo val of un wan ted go nads. This
co uld help to ac hi e ve nor mal de ve lop ment and pro-
tect the person from go na dal ma lig nancy. Chro mo -
so mal analy sis is ne ces sary for ap prop ri a te cli ni cal
ma na ge ment of the se pa ti ents.
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