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Abstract 

Chromosomal disorders are genetic conditions caused by numerical or 

structural abnormalities in chromosomes. They represent a significant cause of 

congenital anomalies, developmental delay, intellectual disability, infertility, and 

pregnancy loss. Accurate laboratory diagnosis plays a crucial role in early 

detection, clinical management, genetic counseling, and prevention strategies. This 

article reviews the main laboratory methods used in the diagnosis of chromosomal 

disorders, including conventional cytogenetics, molecular cytogenetic techniques, 

and advanced genomic technologies. 
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Introduction 

Chromosomes are structures within the cell nucleus that contain genetic 

material in the form of DNA. Humans normally possess 46 chromosomes, arranged 

in 23 pairs. Any deviation in chromosome number or structure can result in 

chromosomal disorders. Common examples include Down syndrome (trisomy 21), 

Turner syndrome (45,X), and Klinefelter syndrome (47,XXY). 

Laboratory diagnostics is essential for identifying chromosomal abnormalities, 

confirming clinical suspicion, and guiding patient management. Advances in 

genetic technologies have significantly improved the accuracy and sensitivity of 

chromosomal analysis.[1,2,3] 

Classification of Chromosomal Disorders 

Chromosomal disorders are broadly classified into two categories: 

1. Numerical Abnormalities 

These occur due to gain or loss of entire chromosomes: 

Aneuploidy (e.g., trisomy 21, trisomy 18, monosomy X) 

Polyploidy (rare in live births)[4,5,6,7,8] 
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2. Structural Abnormalities 

These involve rearrangements within or between chromosomes: 

Deletions 

Duplications 

Inversions 

Translocations (reciprocal and Robertsonian) 

Ring chromosomes[9,10,11,12,13,14] 

Laboratory Diagnostic Methods 

1. Conventional Karyotyping 

Karyotyping is the classical cytogenetic method used to visualize 

chromosomes under a light microscope after Giemsa staining (G-banding). 

Procedure: 

Cell culture (usually lymphocytes, amniocytes, or chorionic villi) 

Mitotic arrest 

Chromosome staining and microscopic analysis[15,16,17,18,19] 

Advantages: 

Detects numerical and large structural abnormalities 

Widely available and cost-effective 

Limitations: 

Low resolution (cannot detect microdeletions) 

Time-consuming (cell culture required) 

2. Fluorescence In Situ Hybridization (FISH) 

FISH uses fluorescently labeled DNA probes that bind to specific chromosome 

regions. 

Applications: 

Detection of microdeletions (e.g., DiGeorge syndrome) 

Rapid prenatal diagnosis of common aneuploidies 

Identification of translocations 

Advantages: 

High specificity 

Can be performed on interphase cells 

Faster than karyotyping 

Limitations: 

Targeted technique (requires prior suspicion) 

Cannot analyze the whole genome[20,21,22,23,24] 

3. Cmparative Genomic Hybridization (CGH) and Array-CGH 

Array-CGH compares patient DNA with normal reference DNA to detect copy 

number variations (CNVs). 
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Advantages: 

High resolution 

Detects submicroscopic deletions and duplications 

Genome-wide analysis[25,26,27,28,29] 

Limitations: 

Cannot detect balanced translocations or inversions 

Higher cost 

4. Quantitative Fluorescent PCR (QF-PCR) 

QF-PCR is a molecular method used mainly for rapid prenatal screening. 

Applications: 

Detection of trisomy 21, 18, 13, and sex chromosome abnormalities 

Advantages: 

Rapid results (24–48 hours) 

High sensitivity 

Limitations: 

Limited to common aneuploidies 

Not suitable for structural abnormalities[30,31] 

5. Next-Generation Sequencing (NGS) 

NGS-based techniques are increasingly used in prenatal and postnatal 

diagnostics. 

Applications: 

Detection of copy number changes 

Identification of complex chromosomal rearrangements 

Advantages: 

Very high resolution 

Comprehensive genomic analysis 

Limitations: 

High cost 

Complex data interpretation 

Prenatal and Postnatal Diagnosis 

Laboratory diagnosis can be performed at different stages: 

Prenatal: amniocentesis, chorionic villus sampling, non-invasive prenatal 

testing (NIPT) 

Postnatal: peripheral blood analysis in newborns or children with 

developmental anomalies 

Early diagnosis allows informed decision-making, appropriate treatment 

planning, and genetic counseling for families.[33,34] 

Clinical Significance and Genetic Counseling 
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Accurate laboratory diagnosis of chromosomal disorders is essential for: 

Confirming clinical diagnosis 

Assessing prognosis 

Providing reproductive counseling 

Preventing recurrence in future pregnancies 

Genetic counseling should always accompany laboratory testing to explain 

results and their implications.[35,36,37] 

Conclusion 

Laboratory diagnostics of chromosomal disorders has evolved from traditional 

karyotyping to advanced molecular and genomic techniques. Each method has 

specific advantages and limitations, and often a combination of techniques is 

required for accurate diagnosis. Continuous technological advancements are 

improving early detection, diagnostic accuracy, and patient care in the field of 

medical genetics. 

 

REFERENCES: 

 

1. Gardner RJM, Sutherland GR. Chromosome Abnormalities and Genetic 

Counseling. Oxford University Press. 

2. Nussbaum RL, McInnes RR, Willard HF. Thompson & Thompson Genetics 

in Medicine. 

3. Shaffer LG, Bejjani BA. Medical applications of array CGH. 

4. Wapner RJ, Levy B. Prenatal diagnosis by chromosomal microarray 

analysis. 

5.Makhamatov U. Anemia Disease and Rational Nutrition in it. – 2023. 

6.Makhamatov, U., Malikov, N., Po‘latov, S., Yusupov, M., Ibragimov, U., 

Kenjayeva, X., & Umarov, S. (2026). ORGANIZING HEALTHY AND SAFE 

NUTRITION IN NON-COMMUNICABLE DISEASES. Shokh Articles Library, 1(1). 

7.SOG ‘LOM TURMUSH TARZINI TASHKIL ETISHNI DOLZARB 

MUAMMOLARI VA ULARNING YECHIMLARI. M .Ashurova, U Maxamatov, X 

Xaitov, S Yakubov, U Ibragimov. SCIENTIFIC ASPECTS AND TRENDS IN THE 

FIELD OF SCIENTIFIC RESEARCH 3 (33), 57-61 

8. Flatulence in Children and Adolescents and its Prevention. U Shoirjonovich, 

KM Abdulkhamidovna. European Journal of Innovation in Nonformal Education 2 

(1), 83-85 

9. Its Importance for The Health of the Child and Mother. HA Akhunjonova, 

US Makhamatov, KM Saydullayeva, KO Khojimatov, ...Journal of clinical and 

preventive medicine 2, 61-64 

https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:blknAaTinKkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:blknAaTinKkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:Se3iqnhoufwC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:HDshCWvjkbEC


AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE  
ISSN: 2996-5101 (online) | ResearchBib (IF) = 10.81 IMPACT FACTOR 

Volume-4| Issue-1| 2026 Published: |30-01-2026| 

244 

10. HISTOSTRUCTURE OF THE GASTRIC MUCOUS MEMBRANE OF RATS 

WITH A SINGLE PROTEIN DIET. S Salomov, XM Aliyev, PP Rakhmanov, MD 

Ashurova, US Makhamatov. EUROPEAN JOURNAL OF MODERN MEDICINE 

AND PRACTICE 2 (4), 14-16 

11. Platelet deficiency disease among children and adolescents and measures 

to prevent it. KMA Makhamatov U.Sh. Eurasian Medical Research Periodical, 37-39 

12. Food Poisoning and Its Prevention and Disposal Methods. XU 

Baxodirovna, MU Shoirjonovich. Мировая наука, 85-87 

13. Negative Consequences of Poor and Irregular Diet and Recommendations 

for Healthy Diet. MD Ashurova, US Maxamatov, UA Teshaboyev, KM 

Saydullayeva 

Ethiopian International Journal of Multidisciplinary Research 10 (11), 509-512 

14. Integral Helmintoses in Children and Their Etiological Factors. U 

Maxamatov, M Xabibullayeva. IQRO JURNALI 1 (2), 233-236 

15. CLINIC, DIAGNOSIS OF BOTULISM IN CHILDREN AND 

ADOLESCENTS OF SCHOOL AGE MUS COURSE. World Bulletin of Public 

Health 18, 50-52 

16. Nutrition of Young Mothers and Recommendations. U Maxamatov, A 

Nematullayev, D Raimjonov, J Ikromov. Eurasian Journal of Medical and Natural 

Sciences 2 (6), 160-162 

17. Negative Consequences of More Eating and Recommendations on Eating 

U Maxamatov, D Raimjonov, J Ikromov, A Nematullayev 

Евразийский журнал медицинских и естественных наук 2 (6), 156-159 

18. THE EFFECTIVENESS OF URGENT MEDICAL INSTRUCTIONS IN 

EMERGENCY STATIONS. MU Shoirjonovich, XU Baxodirovna 

Мировая наука, 37-40 

19. Determining the health of children and adolescents. M.D. Ashurova, U.Sh. 

Makhamatov, K.M. Saydullaeva, A.L Valiyev, F.I Isroilov. BIO Web of Conferences 

65, 05029 

20. THE PLACE AND ROLE OF HEALTHY AND HIGH-QUALITY 

NUTRITION IN STUDENTS'MASTERY OF EDUCATIONAL ACTIVITIES 

MD Ashurova. Ethiopian International Journal of Multidisciplinary Research 

10 (11), 506-508 

21. Anemia Disease and Rational Nutrition in it. U Makhamatov IQRO 2 (2), 

280-283 

22. Gigenic Bases of Optimization of Children and Comments Nursed in 

General Schools. U Maxamatov. Web of Semantic: Universal Journal on Innovative 

Education 2 (3), 56-65 

https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:eQOLeE2rZwMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:eQOLeE2rZwMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:9yKSN-GCB0IC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:IWHjjKOFINEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:IWHjjKOFINEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:ULOm3_A8WrAC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:Zph67rFs4hoC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:Zph67rFs4hoC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:5nxA0vEk-isC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:0EnyYjriUFMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:qjMakFHDy7sC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:qjMakFHDy7sC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:hC7cP41nSMkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:qUcmZB5y_30C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:qUcmZB5y_30C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:mVmsd5A6BfQC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:M3ejUd6NZC8C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:M3ejUd6NZC8C


AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE  
ISSN: 2996-5101 (online) | ResearchBib (IF) = 10.81 IMPACT FACTOR 

Volume-4| Issue-1| 2026 Published: |30-01-2026| 

245 

23. Treatment of Triggeral Helmintosis in Children and Adolescents Using 

Folk Medicine. U.Sh. Maxamatov. Univer Publishing 

24. Анализ пациентов с инфекцией COVID-19, роль микроэлемента 

цинка в организме человека и его роль в распространении и профилактике 

заболевания. УА Тешабоев, ХК Рузматова, УШ Махаматов, КМ Сайдуллаева 

Экономика и социум, 374-381 

25. Vitamins and Human health. UB Xatamova, US Maxamatov. Мировая 

наука, 83-85 

26. OPTIMAL NUTRITION PROGRAM FOR CHILDREN: DEVELOPMENT 

AND IMPLEMENTATION. M Umidjon Modern World Education: New Age 

Problems–New solutions 1 (3), 70-72 

27. ОЖИРЕНИЕ И ЕГО ПОСЛЕДСТВИЯ. У Махаматов Научный Импульс 

3 (26), 69-73 

28. EKSTRAGENITAL PATOLOGIYALAR, HOMILADORLIKNING O 

‘ZARO BIR BIRIGA TA'SIRI VA BU HOLATDA OVQATLANISH TARTIBI 

U Maxamatov, D Abselyamov, X Kenjayeva, S Po‘latov. MASTERS 3 (3), 5-10 

29. CARDIOVASCULAR DISEASES AND HYGIENIC PRINCIPLES OF 

HEALTHY NUTRITION. F Mamadaliyev, D Abselyamov, S Pulatov, K Kenjayeva, 

U Maxamatov. Journal of Multidisciplinary Sciences and Innovations 1 (2), 765-768 

30. EMERGENCY SITUATIONS RESPONSIBILITIES AND PREVENTION 

MEASURES. MU Shoirjonovich, XU Baxodirovna. Мировая наука, 33-36 

31. РАЗВИТИЕ ДИАБЕТА У БОЛЬНЫХ ИНФЕКЦИЕЙ COVID-

19//Евразийский журнал медицинских и естественных наук.–2022 

УШ Махаматов. Т 2 (5), 13-18 

32. СТАНОВЛЕНИЕ МИКРОБИОЦЕНОЗА У НЕДОНОШЕННЫХ И 

НОРМАЛЬНОРОЖДЁННЫХ НОВОРОЖДЕННЫХ ДЕТЕЙ 

РМ Шерматов, УШ Махаматов. Актуальные научные исследования в 

современном мире, 76-79 

33. METABOLISM OF BASIC SUBSTANCES AND THEIR SIGNIFICANCE IN 

THE BODY. U Maxamatov, D Abselyamov. MODELS AND METHODS FOR 

INCREASING THE EFFICIENCY OF INNOVATIVE RESEARCH 4 

34. Makhamatov U., Muslimakhon R. THE ROLE OF UNHEALTHY DIET IN 

THE PATHOGENESIS OF NON-COMMUNICABLE DISEASES //AMERICAN 

JOURNAL OF APPLIED MEDICAL SCIENCE. – 2025. – Т. 3. – №. 10. – С. 63-72. 

35. Makhamatov U., Muslimakhon R. NUTRITION OPTIMIZATION IN 

OSTEOPOROSIS FOLLOWING COVID-19 //AMERICAN JOURNAL OF 

APPLIED MEDICAL SCIENCE. – 2025. – Т. 3. – №. 10. – С. 52-62. 

https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:9ZlFYXVOiuMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:9ZlFYXVOiuMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:LkGwnXOMwfcC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:LkGwnXOMwfcC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:LkGwnXOMwfcC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:2osOgNQ5qMEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:bEWYMUwI8FkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:bEWYMUwI8FkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:RHpTSmoSYBkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:maZDTaKrznsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:maZDTaKrznsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:M3NEmzRMIkIC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:M3NEmzRMIkIC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:d1gkVwhDpl0C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:d1gkVwhDpl0C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:_FxGoFyzp5QC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:_FxGoFyzp5QC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:e5wmG9Sq2KIC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:e5wmG9Sq2KIC


AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE  
ISSN: 2996-5101 (online) | ResearchBib (IF) = 10.81 IMPACT FACTOR 

Volume-4| Issue-1| 2026 Published: |30-01-2026| 

246 

36. Maxamatov U., Muslimaxon R. SOG'LOM TURMUSH TARZI 

SALOMATLIK OMILI //AMERICAN JOURNAL OF APPLIED MEDICAL 

SCIENCE. – 2025. – Т. 3. – №. 10. – С. 73-82. 

37. Makhamatov, U., Malikov, N., Pulatov, S., Yusupov, M., Ibragimov, U., 

Kenjayeva, K., & Umarov, S. (2026). A HEALTHY LIFESTYLE IS THE 

GUARANTEE OF HEALTH. Shokh Articles Library, 1(1). 

 

  


