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Abstract  

 

Background: The aim of this study is to identify the profile of patients being referred for cytogenetic analysis in the 

medical genetics and oncogenetics unit of FEZ Hassan II University Hospital, to determine the prevalence and type of 

chromosomal abnormalities in the different groups and to compare the results with those of similar studies done in other 

countries. Materials and Methods: We examined the analysis of 1,200 cases referred to the medical genetics and 

oncogenetics unit of FEZ, between September 2009 and June 2014. They were grouped according to the indications of 

the cytogenetic study. Frequencies of the different numerical and structural abnormalities were calculated. The relative 

frequency of cases with abnormal karyotypes was also determined in each group. Results and Discussion: 70,4% cases 

were referred from pediatric department and 54,4% are aged under 5 years old. Cytogenetic testing was essentially 

requested for Dysmorphism (25,6%), Mental Retardation (16%), Down syndrome (14%), girls’ growth retardation 

(13,8%) and for recurrent miscarriage (12,6%). Of the 1200 cases studied, 79% had a normal karyotype and 21% had 

chromosomal abnormalities. The most common chromosomal abnormality was trisomy 21 (11,7%) followed by Turner 

syndrome (2,1%) and Klinefelter syndrome (1,5%). Conclusion: This study compares the results of cytogenetic analysis 

of chromosomal abnormalities in the north Moroccan population with other studies and research centers. This 

comparison will help Moroccan clinicians to determine the priority for requesting a cytogenetic analysis in individual 

cases. 
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INTRODUCTION 
The cytogenetic analysis of children with 

suspected chromosomal aberration is important to 

uncover the contribution of chromosomal disorder in 

genesis of dysmorphisms, mental retardation, short 

stature, sexual ambiguity and congenital malformation 

in children and prevent further potentially unpleasant 

investigation being undertaken. 

 

They actually describe 1000 differents 

chromosome syndroms that cause human morbidity and 

mortality [1]. Chromosomal abnormalities are present 

in 1/300 new born. Most chromosomal abnormalities 

are accidental (98%). However, some are related to a 

inherited chromosomal rearrangement (2%) [2] 

 

6% of deformities, 2/3 of miscarriages at the 

first trimester of pregnancy are associated with a 

chromosomal abnormality and over 30% of children 

with a chromosomal aberration carry a severe 

malformation. . 

 

Analyzing and comparing the results of this 

cytogenetic study of chromosomal abnormalities with 

other studies and research centers, will help moroccan 

clinicians to determine the priority for requesting a 

cytogenetic analysis in individual cases and will 

demonstrate the importance of cytogenetic evaluation in 

patients who show clinical abnormalities. 

 

This study compares the results of cytogenetic 

analysis of chromosomal abnormalities in the north 

Moroccan population with other studies and research 

centers.  

 

MATERIALS AND METHODS 
1200 patients were referred to the department 

of medical genetics, of the University hospital 

http://scholarsmepub.com/sjbr/


 
L. Bouguenouch et al., Saudi J Biomed Res, May 2019; 4(5): 226-231 

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  227 
 

HASSAN II FEZ from September 2009 to June 2014, 

with a variety of clinical disorders such as congenital 

anomalies; intellectual disability; clinical features of 

Down syndrome, Turner's syndrome, and Klinefelter 

syndrome; ambiguous sex; sterility; amenorrhea; 

recurrent miscarriage; and chromosome breakage 

syndromes. 

 

A detailed clinical observation and family tree 

were realized for all cases before cytogenetic analysis. 

 

The  age  of  the  patients  ranged  from  birth  

to  50  years and   54,4% are aged under 5 years old. Of 

the 1200 patients, 43,7 % were females and 48,9.1% 

were males and 5,4% had ambiguous sex. Clinical 

features are reported in Table-1. 

 

Metaphase cells were prepared after treatment 

with colcemide (0.1 ug/ml media) for 60 min and 0.075 

hypotonic KCL for 20 min, followed by fixation using 

standard 3:1 methanol-acetic fixative for 25 min, as 

previously described.  

 

We choose R-banding after treatment with 

high temperature and EARL buffer and analyse 20 cells 

of each patient. In some cases of mosaicism, we must 

come up to approximately 30 metaphases. The best 

metaphases were photographed. The parents were also 

tested in cases of structural abnormalities. Fluorescence 

in situ hybridization (FISH) method was used to to 

diagnose microdeletion syndromes and numerical sex 

chromosome abnormalities. 

 

The karyotypic descriptions were reported 

according to the International System for Human 

Cytogenetic Nomenclature recommendations [3]. 

 

The frequencies of the different types of 

numerical and structural abnormalities were 

determined, and the relative frequency of cases with 

abnormal karyotypes was calculated in each group. 

 

Genetic counseling was systematically 

indicated for each patient having chromosomal 

abnormalities in our Department.   

 

RESULTS 
70,4% cases were referred from pediatric 

department and 54,4% are aged under 5 years old. 

Cytogenetic testing was indicated essentially for 

Dysmorphism (25,7%), Mental Retardation (16%), 

Down syndrome (14,6%), girls’ growth retardation 

(13,8%) and recurrent miscarriage (12,6%) (Table-1). 

 

Of the 1236 cases studied, 79% had a normal 

karyotype and 21% had chromosomal abnormalities. 

The highest frequencies of abnormal karyotypes found 

among cases were referred due to suspicion of Down 

syndrome (86,7%), following by Klinefelter’s 

syndrome (27,6%) and Turner syndrome (15,3%) 

(Table-1). The other groups showed abnormal 

karyotypes followed by cases with amenorrhea, male 

infertility, ambiguous genitalia, intellectual disability, 

dysmorphic features, congenital anomalies and 

developmental delay, and repeated abortions. 

 

Abnormal chromosomes were found in 21 % 

of the cases (Table-1), with 78% of these being 

numerical abnormalities; the remaining 22% were 

structural variants (Table-2). Of the 200 numerical 

abnormalities, 160 cases were in the form of trisomies, 

22 cases of turner syndrome and 18 cases of 

Klinefelter’s syndromes. The frequencies of the 

different forms of abnormal karyotype are shown in 

Table-2. 

 

A total of 180 cases were referred for 

suspected Down syndrome. Of these, 142 had trisomy 

21, and 14 cases had Robertsonian translocation (Table-

4). 

 

A largest group of referrals was for repeated 

abortions; both husband and wife were examined in 78 

cases, only 6 cases had chromosomal abnormalities 

(Table-3). 

 

Of  the  318  cases  referred  for  intellectual  

disability,  dysmorphic  features,  congenital anomalies, 

developmental delay, and so forth, 27 cases had 

chromosomal  abnormalities.  These abnormalities 

include 18 trisomies, 2 isochromosomes, 1 inversions, 5 

structural abnormalities, 2 Klinefelter’s syndromes. 

 

Of the 170 cases referred for Turner’s 

syndrome, 26 (15.3%) were found to have abnormal 

chromosomes (Table 6). Of the 58 cases referred for 

Klinefelter’s syndrome; 18 cases (27.6%) had 47,XXY 

(including mosaic) (Table-6). 

 

Table-1: Distribution of chromosomal abnormalities according to the indication of cytogenetic study 

Reason for referral Total Abnormal 

N % N % 

AUTISME 52 4,2 2 3,9 

Dysmorphic features 

congenital anomalies/developmental  

delay, and so forth 

318 25,7 27 8,5 

Klinefelter’s syndrome 58 4,7 16 27,6 

Repeated abortions   78 12,6 6 7,6 

Intellectual disability 156 9,1 10 6,4 
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Turner syndrome 170 13,8 26 15,3 

Ambiguous genitalia   80 6,4 10 12,5 

Down syndrome 180 14,6 156 86,7 

Miscellaneous 64 5,2   

Fanconi anemia 20 1,6 8 40 

Total 1236 100 261 21 

 

Table-2: Distribution of numerical and structural chromosomal abnormalities in 259 cases 

Numerical No. of cases 

Trisomy 21 (including mosaic) 142 

Trisomy 18 14 

Trisomy 13 4 

Klinefelter’s syndrome (including mosaic) 18 

Monosomy X 22 

Total 200 

Structural  

Isochromosome X 4 

Unbalanced translocation 16 

Markers 2 

Balanced translocation 6 

Inversions 1 

46,XX male 4 

46,XY female 6 

Ring chromosome 2 

Others  7 

Derivative chromosome 3 

Chromosomal instability 8 

Total 59 

 

Table-3: Chromosomal abnormalities in cases referred for suspicion of Down syndrome 

Results No. of cases 

47,XY,+21 75 

47,XX,+21 56 

47,XX,+21/46,XX 6 

47,XY,+21/46,XY 4 

48,XXY,+21 1 

46,XX,der(14;21)(q10;q10) 7 

46,XY,der(15;21)(q10;q10) 5 

46,XY,der(21;21)(q10;q10) 2 

 

Table-4: Chromosomal abnormalities in cases referred for suspicion of repeated abortions 

Results No. of cases Abortions 

46,XX,t(1;3;18) 1 4 

46,XY,t(8;18) 1 2 

46,XX,t(15;22) 2 3 

45,XX,der(15;21)(q10;q10) 1 1 

45,XY,der(14;21)(q10;q10) 1 1 

 

Table-5: Chromosomal  abnormalities  in  cases  referred  for  suspicion  of  intellectual  disability,  dysmorphic 

features, congenital anomalies, developmental delay, and so forth 

Results No. of cases 

47,XY,+13 2 

47,XX,+13 1 

47,XX,+13 2 

47,XX,+18 6 

47,XY,+18 4 

47,XY,+18/46,XY 2 

47,XX,+18/48,XXX,+18 1 
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45,X,i(X)(q10) 2 

47,XXY 2 

46,XY,inv,(22) 1 

47,XY,+mar 2 

46,XY,r13 1 

46,XX,der16 1 

 

Table-6: Chromosomal  abnormalities  in  cases  referred  for  suspicion  of  Klinefelter’s  syndrome,  Turner’s 

syndrome, primary or secondary amenorrhea, ambiguous genitalia, and male infertility 

Results No. of cases 

Klinefelter’s syndrome 

47,XXY 15 

47,XXY/46,XY 3 

total 18 

Turner’s syndrome 

45,X 16 

45,X/46,XX 4 

46,X,i(X)(q10) 2 

45,X/46,X,i(X)(q10) 1 

45,X/46,X,i(X)(q10)/46,XX 1 

45,X/46,XY 2 

Ambiguous genitalia 

46,XX male 4 

46,XY female 6 

 

DISCUSSION 
In this study, we evaluated the pattern of 

referral of cases for cytogenetic study in morocco,  and  

we  compared  the  distribution  of  referrals  for  our  

study  and  similar  studies  performed in morocco by 

Aboussair et al., [4], Turkey by Solak et al., [5] and in 

Saudi Arabia by Al Husain and Zaki [6].  

 

These studies were chosen for comparison 

because they apply a similar methodology to our study 

and cases were grouped into almost the same types of 

referrals.  

 

In our study, we diagnosed 261 probands 

which represents 21% of chromosomal abnormalities in 

1,200 cases. Similar frequencies have been reported 

previously in other studies, 31.7% [7], 29.3% [2], 

28.6% [8] and 28.3% [1], although other below rates 

have been reported 17.5% [9] and 3.8% [10]. This wide 

variation in frequency of chromosomal aberrations may 

reflect variations in the inclusion criteria, indications of 

the Constitutional postnatal karyotype and cytogenetic 

methods used [4]. 

 

In the studies of patients referred for 

phenotypic abnormalities (dysmorphism, mental 

retardation, disorders of sexual differenciation, short 

stature ...), autosomal abnormalities (our series: 

16.36%) are much more frequent than gonosome ones 

(4.65%), this percentage is coherent with previous 

inquests. 

 

We found that here are statistically significant 

higher frequencies of two groups of people referred for 

examination (patients with Down syndrome and 

turner’s syndrome). These variations may be explained 

by social and economical influences. 

 

Down syndrome is the first chromosomal 

abnormalities in our study (59.4% of cases) followed by 

turner and klinfelter syndroms. The same ascertainment 

was reported [11]. 

 

This could be attributed to the simple clinical 

diagnosis. Only 1.42% of Down syndrome in our study 

had a mosaic. 

 

We found two cases with double trisomy 

mosaic involving chromosome 21, 18 and a gonosome, 

Down- Klinefelter mos 47, XY, + 21 [10] / 48, XYY, + 

21 [14] and trisomy 18-triple X  47 mos, XX, + 18 [16] 

/ 48, XXX, + 18 [7]. 

 

The occurrence of two numerical 

chromosomal abnormalities in the same case (double 

aneuploidy) is relatively rare and the clinical 

presentation is variable depending on the predominant 

aneuploidy or the combination effect of the two [12, 

13]. 

 

The trisomy 18 (13 cases) and trisomy 13 (5 

cases) were the second and third group of trisomy 

syndromes in our study 3, 6%. 

 

Among sexual chromosomal abnormalities, the 

Most frequent were Turner's syndrome (10%) and 

Klinefelter's syndrome (7%) in which, the classic 

karyotype (47, XXY) (83.5%) Was more common than 
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somatic mosaicism (46, XY / 47, XXY) (16.5%), and 

75% of the cases showed the classic, well- defined 

phenotype. 

 

Turner syndrome is characterized by total or 

partial chromosomal abnormality of the X chromosome. 

It affects 1/2,500 female newborns. Our study showed 

that the homogeneous monosomy 45, X was the most 

frequent. Other forms were either mosaics or structural 

abnormalities, including long arm iso chromosome (4 

cases), deletion of the short arm (2 cases), deletion of 

the long arm (1 case), and the X chromosome ring (2 

cases). These results are consistent with those reported 

in similar studies [14], 

 

The prevalence of chromosomal abnormalities 

among repeated abortions was 2.31% per couple in our 

study. This value is Reported as 7.4% [15], 4.2% [5], 

and 7.4% [6]. 

 

Structural chromosomal abnormalities regroup 

autosomal translocation (22 cases including 16 

balanced and 6 unbalanced) with reciprocal (8 cases) 

and Robertsonian translocation (14 cases) Then in order 

of frequency: chromosomal instabilities (8 cases), iso 

chromosome (4 cases), marker chromosome (3 cases) 

and ring chromosome (2 cases). 

 

Identification of structural disorder helps in 

diagnosis, genetic counseling and also in gene mapping 

[16]. Supernumerary chromosomes (SMC: 

supernumerary marker chromosome) are known to be 

derived from chromosome 15, as inv dup (15) in half of 

studied cases [17-19]. In addition to the identification of 

chromosome markers, clinical correlation study of 

parents, and many other means are important for 

genetic counseling [20]. 

 

In this study three chromosomal markers (de 

novo) were found but we could not identify their 

origins. We also indicate that the karyotype plays an 

important role in identifying the gonadal sex of 

newborns with ambiguity. 

 

Molecular cytogenetic techniques showed that 

a growing number of syndromes are due to micro 

deletions involved in the loss of only a few genes 

closely adjacent known as a contiguous gene syndromes 

[21].  

 

In this study, we found 7 cases of Williams 

syndrome and 5 cases of the 22q11 deletion syndrome. 

In our study, 1,200 cases, about 79% of patients 

referred had normal karyotype. These results in 

agreement with other studies [4, 22] should challenge 

the management of these patients through syndromic 

clinical examination, radiological, electrophysiological 

and metabolic balance. 

 

The high resolution studies comes only at the 

end of this diagnostic arsenal through the array CGH 

for syndromic mental retardation, targeted sequencing 

and high-throughput sequencing (NGS) to establish a 

precise genetic diagnosis, genetic counseling and even 

identify different mutations throughout the genome. 

 

CONCLUSION 
In conclusion, a high rate of chromosomal 

abnormalities (21%) found in our referred population 

demonstrates the importance of cytogenetic evaluation 

in patients who are clinically abnormal. 

 

This study compares the results of cytogenetic 

analysis of chromosomal abnormalities in the north 

Moroccan population with other studies and research 

centers. It will provide a basis for determining the risks 

of recurrence and for deciding on clinical treatment and 

genetic counseling in our population. 
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