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Klinefelter syndrome (KS) describes the phenotype of the most common sex 

chromosome abnormality in humans (1/600 newborn males). The most widespread 

karyotype in affected patients is 47,XXY, but various others have been described. The 

aim of this study was to examine the karyotypes of a group of patients suspected of 

having Klinefelter's syndrome. Between January 1993 and April 2018 104 adult KS 

patients were evaluated. Cytogenetic analysis was carried out on metaphases obtained 

from phytohemagglutinin-stimulated peripheral lymphocytes using a standard 

procedure. Fluorescence in situ hybridization (FISH) analysis was performed on 

peripheral blood specimens. Vysis CEP X/Y- alpha satellite DNA probes were used to 

detect X and Y chromosomes. We identified KS presenting the ‘standard’ or 47,XXY 

karyotype in eighty three (80%) patients, while five (5%) KS patients showed the 

mosaic karyotype 47,XXY/46,XY and three (3%) patients had the mosaic karyotype 

47,XXY/46,XX. In six (6%) cases KS patients with the ‘standard’ karyotype also had 

autosomal chromosomal abnormalities, while numerical sex chromosome abnormalities, 

with karyotypes 48,XXYY occurred in two (2%) subjects, 47,XYY in three (3%) and 

47,XYY/46,XY in two (2%) individuals. Thus, most of our KS patients had the 

'standard', 47,XXY karyotype, but some men formed a group of patients with a diversity 

of other karyotypes. These disparate chromosomal variants may have different physical 

and mental implications for the general symptomatology of KS. Therefore, it is 

important to determine the nature of the karyotype of every male with clinical 
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characteristics of KS in very early childhood in order to initiate an adequate, 

personalized, medical approach. 

  Keywords:  Klinefelter syndrome, sex chromosome abnormalities 

 
INTRODUCTION 

In 1942, Dr Harry Klinefelter published a report on nine men with a constellation of 

features: testicular dysgenesis, elevated urinary gonadotropins, microorchidism, eunuchoidism, 

azoospermia and gynecomastia (AKSGLAEDE and JUUL, 2013). It was believed to be an endocrine 

disorder of unknown etiology until 1959, when it was recognized that Klinefelter syndrome (KS) 

was a chromosomal disorder involving an extra X chromosome (KAMISCHKE et al., 2003). The 

typical symptoms of KS are tall stature, narrow shoulders, broad hips, sparse body hair, 

gynecomastia, small testes, absent spermatogenesis, normal to moderately reduced Leydig cell 

function, increased secretion of follicle-stimulating hormone, androgen deficiency, and normal to 

slightly decreased verbal intelligence. In some cases, osteoporosis, varicose veins, 

thromboembolic disease or diabetes mellitus were also observed. Some of the typical symptoms 

may be very weakly pronounced, so some affected men are often diagnosed in adulthood, when 

they experience infertility. Klinefelter syndrome is the most frequent genetic cause of male 

infertility, and is found in 11% of azoospermic men and 4% of infertile men (WIKSTROM and 

DUNKEL, 2008). About 80% of KS patients show a 47,XXY karyotype, while 20% have other 

numerical sex chromosome abnormalities (48,XXXY, 48,XXYY, 49,XXXXY) or 47,XXY/ 

46,XY mosaicism (LANFRANCO et al., 2004). Various diverse karyotypes have also been 

described, including 46,XX in males, 47,XXY in females, 47,XX,der(Y), 47,X,der(X),Y, and 

other numerical sex chromosome abnormalities (FRÜHMESSER and KOTZOT, 2011). 

 The focus of this study was to determine the different types of karyotypes that could be 

identified in a group of Serbian patients with an initial diagnosis of KS.  

  

PATIENTS AND METHODS 

Patients 

In Serbia most patients with gonadal dysgenesis are diagnosed, treated and clinically 

monitored at the Clinical Center of Serbia, in the Clinic of Endocrinology, Diabetes and 

Metabolic Disease.  The constitutional karyotype of these patients, including those with KS, is 

analyzed in the Laboratory for Cytogenetics and Molecular Genetics in the Clinic of 

Hematology.  

Inclusion criterion for this study was hypergonadotropic hypogonadism. Demographic 

and clinical data were recorded (small testes, infertility, gynecomastia, long legs and arms, 

developmental delay, speech and language deficits, learning disabilities or academic issues, 

psychosocial difficulties, behavioral issues).  

Following these criteria, 104 adult patients suspected to have KS were evaluated in the 

Laboratory of Cytogenetics and Molecular Genetics, Clinic of Hematology, Clinical Center of 

Belgrade, Serbia between January 1993 and April 2018. 

Consent to use the demographic and clinical data of patients for the purpose of writing 

this study was obtained from the Ethics Committee of the Clinical Center of Serbia, as well as 

from each patients. 
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Cytogenetics 

Cytogenetic analysis was performed for all 104 patients. It was carried out on metaphases 

obtained from phytohemagglutinin-stimulated peripheral lymphocytes using a standard 

procedure. Chromosomes were stained by the modified Giemsa HG-banding technique, as 

previously described (NOVAK et al., 1994). The karyotypes were reported in accordance with the 

Guidelines of the International System for Human Cytogenetic Nomenclature (ISCN) 

(MCGOWAN-JORDAN et al., 2016). At least 20 metaphases were analyzed for each patient, using 

light microscopy.  

 

Molecular cytogenetics  

Molecular cytogenetic analysis or fluorescence in situ hybridization (FISH) was 

performed only in those patients with one or more chromosomes registered in the karyotype, 

whose morphology was not recognized after conventional cytogenetics. Namely, it was not 

possible to determine whether it is in excess of the entire X chromosome or a whole Y 

chromosome, or a derivative of an X (der(X)) or Y (der(Y)) chromosome. 

Interphase and metaphase fluorescence in situ hybridization (FISH) was performed on the 

peripheral blood cytogenetic specimens previously used for karyotype analysis. Vysis CEP X/Y- 

alpha satellite DNA probes (Vysis
®
, Downers Grove, Ill., USA)  were used to detect X and Y 

chromosomes. DNA probes were applied according to standard procedures recommended by the 

manufacturer. Slides were examined on an Olympus
®
 BX51 fluorescence microscope. FISH 

images were digitally generated using CytoVision
®
 4.02 imaging software (Leica Biosystems

®
). 

 

RESULTS 

 Conventional cytogenetic analysis was carried out on 104 patients showing features of 

KS. The mean age of the patients was 30.5 years (range, 17-44 years) and most of them (66/104 

or 63%) were aged between 28 to 37 years. Karyotypes of our KS patients are shown in Table 1.  

 Summing up the cytogenetic results, we concluded that our patients had diverse 

karyotypes, as also recorded by others (VISOOTSAK and GRAHAM, 2006; FRÜHMESSER and 

KOTZOT, 2011). We divided the patients into four different groups: KS with the 'standard' 

karyotype, KS with the 'standard' mosaic karyotype, KS with the ‘standard’ karyotype and 

autosomal chromosomal abnormalities and KS with numerical sex chromosome abnormalities. 

By doing this, we obtained a clearer overview of different variants of the constitutional 

karyotypes in individuals with the same clinical and diagnostic parameters for KS. 

 The most prevalent group of patients (83/104 or 80%) had KS with the 'standard’ 

47,XXY karyotype as shown in Figure 1.  

 The 'standard’ mosaic karyotype occurred in 8% (8/104) of our KS patients. The 

karyotype 47,XXY/46,XY was found in five (5/104 or 5 %) subjects, while karyotype 

47,XXY/46,XX was seen in three (3/104 or 3%) participants (Table 1). The result of FISH 

analysis for one patient with the mosaic form of the 'standard' karyotype is shown in Figures 2a 

and 2b. 

 Additional autosomal chromosomal aberrations were found in 6% (6/104) of our patients 

with the 'standard' KS karyotype (Table 1). Three (3/104 or 3%) individuals had pericentric 

inversion of chromosome 9, two (2/104 or 2%) had balanced Robertsonian translocation (rob) of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Visootsak%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17062147
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chromosomes 13 and 14 (rob(13;14)), while one (1/104 or 1%) participant had Robertsonian 

translocation of chromosomes 14 and 15 (rob(14; 15)).  

 

 

Fig. 1. Karyogram of a patient with Klinefelter syndrome and the ‘standard’ karyotype 47,XXY. 

 

 

Table 1. Distribution of karyotypes associated with Klinefelter syndrome in our series of  patients (N=104) 

 

Group description  

 

Karyotype 

 

Cases 

%  

(n°/N§) 

Relative 

number 

(%) 

KS*- with the ‘standard’ karyotype  47,XXY 83 80 80 

KS*- with the ‘standard’ mosaic 

karyotype 

47,XXY/46,XY 

47,XXY/46,XX 

5 

3 

5 

3 

 

8 

KS*- with the ‘standard’ karyotype 

and  autosomal chromosomal 

abnormalities 

47,XXY,inv(9)(p11q13)c     

47,XXY,rob(13;14)(q10;q10) 

47,XXY,rob(14;15)(q10;q10) 

3 

2 

1 

3 

2 

1 

 

6 

KS*- with other   

sex chromosome abnormalities 

47,XYY/46,XY 

47,XYY 

48,XXYY 

2 

3 

2 

2 

3 

2 

 

7 

*KS- Klinefelter syndrome 

°n- the number of patients with the same karyotype 
§N- the total number of patients 

 

 A karyotype with sex chromosomal abnormalities was recorded in 7% (7/104) of our KS 

patients (Table 1). Two (2/104 or 2%) individuals had a mosaic karyotype 47, XYY/46, XY, 

three (3/104 or 3%) had the karyotype 47,XYY, while in two subjects (2/104 or 2%) the 
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karyotype was 48, XXYY. The result of FISH analysis for one patient with the karyotype 

48,XXYY is shown in Figures 3a and 3b. 

 

 

Fig. 2. FISH analysis of a patient with a mosaic form of the 'standard' karyotype 47,XXY/46,XX.  

 FISH study using Vysis CEP X/Y- alpha satellite DNA probes (Vysis®, Downers Grove, Ill., USA). 

The X chromosome is marked in green, the Y chromosome is marked in red, metaphases and nuclei 

are marked in blue. Co-existence of two cell lines, one with karyotype 47,XXY, the other with 

karyotype 46,XX. (a) A metaphase cell showing two signals from two X chromosomes. One 

interphase nucleus showing two signals, both from X chromosomes, another interphase nucleus 

showing three signals, two from X chromosomes, and one signal from the Y chromosome. (b) A 

metaphase cell showing three signals, two from X chromosomes, and one from the Y chromosome. 

 

 

 

Fig. 3. FISH analysis of the patient with karyotype 48,XXYY. 

FISH study using Vysis CEP X/Y- alpha satellite DNA probes (Vysis®, Downers Grove, Ill., USA). 

The X chromosome is marked in green, the Y chromosome is marked in red, metaphase and nuclei 

are marked in blue. (a) A metaphase cell showing four signals, two from X chromosomes, and two 

from Y chromosomes. (b) Five interphase nuclei showing four signals each, two signals from X 

chromosomes, and two signals from Y chromosomes. 
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DISCUSSION 

 Klinefelter syndrome (KS), though described more than 70 years ago, still imposes 

significant diagnostic challenges. Karyotype analysis is considered to be the gold standard and 

formal cytogenetic analysis is necessary to make a definite diagnosis of KS. Lymphocytes from 

peripheral blood, amniocytes, or chorionic villi from prenatal specimens are used for examining 

the chromosomes. If the diagnosis is not established prenatally, 47,XXY males may present with 

a variety of subtle clinical signs that are age-related. In infancy, males with 47,XXY may have 

chromosomal evaluations done for hypospadias, small phallus or cryptorchidism (FERLIN et al., 

2008). In toddler years, boys may present with developmental delay, especially in expressive 

language skills (VISOOTSAK and GRAHAM, 2006). A school-aged child may present with language 

delay, learning disabilities, or behavioral/social problems (VISOOTSAK and GRAHAM, 2006). An 

older child or adolescent may be diagnosed during an endocrine evaluation due to suspected 

delayed or incomplete pubertal development involving eunuchoid body habitus, gynecomastia 

and small testes (MAZEN et al., 2010). Adults are often evaluated in cases of primary 

hypogonadism, infertility or breast malignancy (CHANG et al., 2015). 

 The genetic cause of KS is nondisjunction of chromosomes during the cell cycle. Errors 

during paternal meiosis I account for 50% of the cases, while the rest derive from maternal 

meiosis I and II failure as well as postzygotic errors (ĆATOVIĆ, 2008). Although a relation of 

paternal age to the origin of 47,XXY is probably nonexistent, maternal age has been associated 

with meiosis I errors (ĆATOVIĆ, 2008). Because maternal meiosis II errors account for about 15% 

of all Klinefelter patients, the higher number of homozygous men than women is explained by 

cloning of one maternal X-chromosome (ĆATOVIĆ, 2008). The mosaic forms of Klinefelter 

syndrome are due to mitotic non-disjunction after formation of the zygote. These forms can arise 

from a 46,XY zygote or a 47,XXY zygote (ZITZMANN et al., 2004).  

 Klinefelter syndrome is the most frequent genetic cause of infertility, occurring in 11% of 

azoospermic and 4% of infertile men (WIKSTROM and DUNKEL, 2008). Eighty percent of KS 

cases have the 47,XXY karyotype, while the others relate to mosaicism or higher grade 

aneuploidies. Mosaicism is observed in about 10% of all KS patients.  

 In our study 83 (80%) confirmed cases were in the form of 47,XXY, and eight (8%) 

expressed the mosaic form with two cell lines 47,XXY/46,XY and 47,XXY/46,XX. In addition 

to the 47,XXY karyotype, a less frequent group of KS patients had additional X and/or Y 

chromosomes. Karyotype 47,XYY was registered in three (3%) and the mosaic form 

47,XYY/46,XY in two (2%) of our KS patients.  

 The karyotype 47,XYY causes a different syndrome also known as Jacob’s syndrome or 

simply 47,XYY syndrome (OGUTLU et al., 2018). It occurs with the frequency of 0.1 % in the 

male population (OGUTLU et al., 2018)  and some physical traits and behavioral features are 

similar to KS characteristics. Many males with this condition are taller than average, although 

the chromosomal change sometimes causes no unusual physical features. Although 47,XYY 

syndrome has been associated with aggression and violent crime, this claim is not confirmed 

(OGUTLU et al., 2018).  

In our group of KS patients there were two (2%) patients with karyotype 48,XXYY. The 

48,XXYY syndrome occurs in approximately 1: 17,000-1: 45,000 males (FRÜHMESSER and 

KOZOTT, 2011).  The physical features have been described as similar to 47,XXY but with more 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Visootsak%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17062147
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pronounced phenotypic abnormalities. The behavior of the patients is described as shy and 

reserved. It can include hyperactivity, attention problems, impulsivity, aggression, mood 

instability, ‘autistic-like’ behaviors, and poor social function (FRÜHMESSER and KOZOTT, 2011). 

In comparison to 47,XXY patients, men with the 48,XXYY karyotype show greater impairment 

in cognitive, verbal, and social functioning as well as pronounced increases in height 

(FRÜHMESSER and KOZOTT, 2011).  
The co-existence of aberrations in different chromosomes in KS is rare. In our KS series, 

3% of the patients had pericentric inversion of chromosome 9. This is one of the most frequent 

chromosomal rearrangements and is considered a normal polymorphism with a prevalence of 1-

3% (ZHANG et al., 2013). Therefore, it can be argued that the presence of inv(9) in the 'standard' 

KS karyotype in two of our patients is a random occurrence. Also, in this group of patients with 

the ‘standard’ karyotype, we registered rob(13;14) in two (2%) cases, and rob(14;15) in one 

(1%) individual.  It is well known that balanced, Robertsonian translocations carriers usually 

have a normal phenotype, but can present with infertility associated with oligospermia in adult 

men and miscarriage or infertility in adult women (ZHAO et al., 2015). Starting from these 

assumptions, we can consider that the coincidence of chromosomal non-disjunction (47,XXY) 

and centric fusion of the rob(13;14) and rob(14;15) types found in several of our patients, raises 

the possibility of a common cause for the two karyotypic aberrations. 

 Interestingly, the majority (66/104) of the patients examined were aged 28 to 37 years. 

They had had no hormonal or other kind of therapy before the cytogenetic analysis was 

performed. This indicates that it is necessary to raise awareness of the importance of cytogenetic 

analysis in the earliest childhood of men who are suspected of having KS, in order to initiate 

adequate therapy to improve the quality of their lives. 

 

CONCLUSION 

Over a period of 25 years (January 1993 to April 2018.) in the Laboratory for 

Cytogenetics and Molecular Genetics in the Clinic of Hematology, Clinical Center of Serbia, a  

constitutional karyotype evaluation and cytogenetic analysis were performed on 104 individuals 

with suspected Klinefelter’s syndrome. Most patients showed the 'standard' 47,XXY karyotypes 

(80% pure form, 8% mosaic form), but some patients presented with different variations of sex 

chromosomes (7%), as well as alterations in autosomal chromosomes (6%). Our results confirm 

the genotypic diversity within the same or similar phenotypic expression of the particular 

syndrome known as Klinefelter’s syndrome.  

             Received, June 27th, 2019 

                                                 Accepted December 08th, 2019 

 

 

REFERENCES 

AKSGLAEDE, L., A., JUUL (2013): Testicular function and fertility in men with Klinefelter syndrome: a review. Europ. J. 

Endocrinol, 168:67-76. 

CHANG, S., A., SKAKKEBAEK, C.H., GRAVHOLT (2015): Klinefelter syndrome and medical treatment: hypogonadism and 

beyond. Hormones, 14(4):531-548. 

ĆATOVIĆ, A. (2008): Phenotype manifestations of polysomy X at males. Bosn. J. Basic Med. Sci., 8(3):287–290. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=%26%23x00106%3Batovi%26%23x00107%3B%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18816265
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5694684/


104                                                                                                               GENETIKA, Vol. 52, No1, 97-105, 2020 

FERLIN, A., D., ZUCCARELLO, B., ZUCCARELLO, M.R., CHIRICO, G.F., ZANON, C., FORESTA (2008): Genetic alterations 

associated with cryptorchidism. J. Am. Med. Assoc., 300 (19):2271-2276. 

FRṺHMESSER, A., D., KOZOTT (2011): Chromosomal variants in Klinefelter syndrome. Sex Dev., 5(3):109-123. 

KAMISCHKE A., A., BAUMGARDT, J., HORST, E., NIESCHLAG (2003). Clinical and diagnostic features of patients with 

suspected Klinefelter syndrome. J. Androl., 24:41–48. 

LANFRANCO, F., A., KAMISCHKE, M., ZITZMANN, E., NIESCHLAG (2004): Klinefelter’s syndrome. Lancet, 364:273-283. 

MAZEN, I., M., EL-RUBY, H.T., EL-BASSYOUNI (2010): Variable associations of Klinefelter syndrome in children. J. Pediatr. 

Endocrinol. Metab., 23(10):985-989. 

MCGOWAN-JORDAN, J., A., SIMONS, M., SCHMID (2016): ISCN: An International system for human cytogenetic 

nomenclature, 1st edition. Basel, Switzerland, S. Karger. 

NOVAK, A., M., KRUSKIC, M., LUDOSKI, V., JURUKOVSKI (1994): Rapid method for obtaining high-quality chromosome 

banding in the study of hematopoietic neoplasia. Cancer Genet. Cytogenet., 74(2):109-114. 

OGUTLU, H., I., TIRYAKI, I.S., ESIN, O.B., DURSUN (2018). Psychiatric aspects of 47, XYY (Jacobs) syndrome: A case 

report. Med. Science, 7(2):446-447. 

VISOOTSAK, J., J.M., GRAHAM (2006): Klinefelter syndrome and other sex chromosomal aneuploidies. Orphanet. J. Rare 

Dis., 1:42. 

WIKSTROM, A.M., L., DUNKEL (2008): Testicular function in Klinefelter syndrome. Horm. Res., 69(6):317-326. 

ZHANG, C., H., PENG,Y., HU (2013): Twin pregnancy obtention of patient with nonmosaic Klinefelter's syndrome and his 

wife with chromosome 9 inversion by ICSI treatment. Int. J. Fertil. Steril., 7(2):142-146.  

ZHAO, W.W., M., WU, F., CHEN, S., JIANG, H., SU, J., LIANG, C., DENG, C., HU , S., YU (2015): Robertsonian translocations: an 

overview of 872 Robertsonian translocations identified in a diagnostic laboratory in China. PLoS One, 

10(5):e0122647.  

ZITZMANN, M., M., DEPENBUSCH, J., GROMOLL, E., NIESCHLAG (2004) : X-chromosome inactivation patterns and androgen 

receptor functionality influence phenotype and social characteristics as well as pharmacogenetics of 

testosterone therapy in Klinefelter patients. J. Clin. Endocrinol. Metab., 89(12):6208-6217. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/21540567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Visootsak%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17062147
https://www.ncbi.nlm.nih.gov/pubmed/17062147
https://www.ncbi.nlm.nih.gov/pubmed/17062147
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24520478
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peng%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24520478
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24520478
https://www.ncbi.nlm.nih.gov/pubmed/24520478
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20WW%5BAuthor%5D&cauthor=true&cauthor_uid=25932913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25932913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25932913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25932913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Su%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25932913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25932913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deng%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25932913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25932913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25932913
https://www.ncbi.nlm.nih.gov/pubmed/25932913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zitzmann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15579779
https://www.ncbi.nlm.nih.gov/pubmed/?term=Depenbusch%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15579779
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gromoll%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15579779
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nieschlag%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15579779
https://www.ncbi.nlm.nih.gov/pubmed/15579779


V. DJORDJEVIC: DETECTION OF KARYOTYPIC VARIETIES IN KLINEFELTER SYNDROME                  105 

 

CITOGENETIČKI REZULTATI KOD SRPSKIH BOLESNIKA SA 

KLINEFELTEROVIM SINDROMOM 

 

Vesna ĐORĐEVIĆ
1
, Zvezdana JEMUOVIĆ

2
, Sandra PEKIĆ

2,3
, Marina DJUROVIĆ

2,3 

  

1
Klinika za hematologiju, Klinički centar Srbije, Beograd, Srbija 

2
Klinika za endokrinologiju, dijabetes i bolesti metabolozma, Klinički centar Srbije, Beograd, 

Srbija
 

3
Medicinski fakultet, Univerzitet u Beogradu, Srbija 

 

Izvod 

Klinefelterov sindrom (KS) je sindrom sa karakterističnim fenotipom i najučestalijom 

aneuploidijom polnih hromozoma u humanoj populaciji (1/600 novorođenčadi). Najčešće opisan 

kariotip kod muškaraca sa KS je 47,XXY, ali su opisane i druge forme kariotipa. Cilj ovog rada 

je bio da se ispita kariotip bolesnika, kod kojih je na osnovu kliničkih pokazatelja, postojala 

sumnja na KS. U periodu od januara 1993. do aprila 2018. ispitano je 104 odraslih muškaraca. 

Citogenetička analiza je urađena na metafazama limfocita iz periferne krvi stimulisanih na deobu 

fitohemaglutininom, standardnim procedurama. Fluorescentna in situ hibridizacija (FISH) je 

izvedena takođe na ćelijama uzoraka periferne krvi bolesnika. Za detekciju X i Y hromozoma 

korišćene su Vysis CEP X/Y-alfa satelitne DNK probe. Identifikovan je ’standardni’ Klinefelter 

kariotip ili 47,XXY kod osamdeset tri (80%) muškarca. Kod pet (5%) bolesnika registrovan je 

mozaični kariotip 47,XXY/46,XY, a kod tri (3%) bolesnika mozaični kariotip 47,XXY/46,XX. 

Kod šest (6%) bolesnika registrovan je ’standardni’ kariotip sa aberacijama autozomalnih 

hromozoma, dok su kod sedam (7%) bolesnika registrovane numeričke aberacije polnih 

hromozoma i to kariotip 48,XXYY kod dva (2%) bolesnika, kariotip 47,XYY kod tri (3%) i 

kariotip 47,XYY/46,XY kod dva (2%) bolesnika. U našoj grupi bolesnika sa KS, većina je imala 

’standardni’, 47,XXY kariotip, ali je bilo i muškaraca sa drugim tipom kariotipa. Sve ove 

hromozomske varijante mogu imati različite fizičke i mentalne implikacije na opštu 

simptomatologiju KS. Zbog toga je važno odrediti tip kariotipa svakog muškarca sa 

karakteristikama KS u ranom detinjstvu, kako bi se inicirao adekvatan, personalizovan, 

medicinski pristup za svakog od njih.   
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