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Chromosomal microarray (CMA) is a high resolution genomic test to assess very small gains and losses (copy 
number variants, CNV) of chromosomal information in an individual or pregnancy. CMA is expected to replace 
standard karyotyping for invasive prenatal testing investigations because of its increased diagnostic yield.  
When CMA should be considered in the prenatal setting is controversial.  In general CMA should be offered in 
cases where ultrasound or fetal MRI has revealed structural abnormalities.  Patients should receive comprehensive 
pre-test and post-test counselling by a qualified healthcare professional (e.g. genetic counsellor or geneticist) so 
that the benefits, limitations and possible outcomes of the analysis can be discussed in detail.   
Results may be normal (no significant CNV detected), abnormal (pathogenic CNV detected with known clinical 
consequence which can include a range of physical, developmental and mental health issues), a variant of unclear 
clinical significance (VUS, a CNV with unknown clinical consequences) or an incidental finding (a finding unrelated 
to the initial reason for testing e.g. carrier status for a recessive condition). 

WHAT IS CHROMOSOMAL MICROARRAY?  

Chromosomal microarray (CMA) is a cytogenetic test used to determine if there are chromosomal imbalances, 
either large (e.g. whole extra or missing chromosomes, also detected by standard karyotype) or smaller extra 
(micro-duplication) or missing (micro-deletion) pieces of genetic information, also called copy number variants 
(CNV).  Micro-duplications or micro-deletions may be associated with significant health and/or developmental 
problems despite their small size.  See more on CMA for paediatric indications here. 

Copy number variants (CNV) make an important contribution to genetic variation and human disease and may 
comprise about 13% of the human genome.  CNVs can be inherited or de novo.  

A CNV which is known to cause health and/or developmental problems is called “pathogenic”. The true extent of 
consequences related to a CNV depends on the particular gene(s) lost or gained and how gene function is altered 
when present in a different copy number. Depending on the indication for CMA, the chance of finding an abnormal 
result varies.  About 1-2% of pregnancies, where the only indication for invasive prenatal testing is advanced 
maternal age, will have a clinically significant finding on CMA following a normal karyotype (consistent with the 
general population prevalence of CNV).  About 6.5% of pregnancies, where a single ultrasound abnormality is 
detected, will have a clinically significant finding on CMA following a normal karyotype. 

A CNV whose clinical significance is not clear is called a “variant of uncertain/unclear significance” (VUS/VOUS).  
This is a genomic variant that has not yet been categorized as benign or pathogenic, either because too few cases 
have been reported in the literature or the affected gene’s content and/or function are not yet understood.  Some 
variants may be interpreted as ‘likely pathogenic’ or ‘likely benign’. A VUS can be expected in about 1% of prenatal 
cases. 

WHO SHOULD BE OFFERED PRENATAL MICROARRAY?  

Indications for offering CMA to a patient in the prenatal setting vary regionally.  Whether or not to offer CMA to all 
women having invasive prenatal testing or only to women who are at increased risk is controversial.  Contact your 
local genetics centre to learn more about when CMA is offered to your patient population.  In general, 
recommendations from Canadian professional societies (Canadian College of Medical Geneticists (CCMG) and 
Society of Obstetricians and Gynaecologists of Canada (SOGC)) state: 

 CMA may be an appropriate investigative measure in cases with fetal structural abnormalities detected on 
ultrasound or fetal MRI  

• CMA is generally not recommended in pregnancies at increased risk for a numerical chromosomal 
abnormality (aneuploidy) e.g. associated with advanced maternal age, positive maternal serum screen.  In 
these circumstances, current standard of care is to offer second tier screening such as non-invasive 
prenatal testing (NIPT) or diagnostic testing with QF-PCR, a technology which detects common 
aneuploidies: Down syndrome, Trisomy 18, Trisomy 13 and sex chromosome aneuploidies. 

 CMA is also recommended for investigation of fetal demise or stillbirth. 
 

http://www.geneticseducation.ca/
https://twitter.com/GECKOgenetics
http://geneticseducation.ca/educational-resources/gec-ko-on-the-run/chromosomal-microarray/
http://geneticseducation.ca/educational-resources/gec-ko-on-the-run/non-invasive-prenatal-testing/
http://geneticseducation.ca/educational-resources/gec-ko-on-the-run/non-invasive-prenatal-testing/
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Canadian guidelines strongly support patients receiving comprehensive pre-test and post-test counselling by a 
qualified healthcare professional (e.g. genetic counsellor or geneticist) so that the benefits, limitations and possible 
outcomes of the analysis can be discussed in detail. 

WHAT DOES THE GENETIC TEST RESULT MEAN?   

The classification of a CNV is based on size, inheritance, gene content and clinical relevance as determined by 
information in various databases (DECIPHER, OMIM) and published literature in addition to reference populations 
(public/private).  Generally, there are four possible results of CMA testing.  Patients should be counselled about all 
possible outcomes.  

1. Normal Result 

No clinically significant copy number changes were identified in the DNA of this specimen in the areas tested.   

— What does this result mean? 
o Excludes a micro-deletion/micro-duplication (CNV) within the limits of resolution of the test (typically very 

high).  

— What are the limitations of this result? 
o CMA is not able to detect balanced genomic rearrangements, low levels of mosaicism, and mutations 

within single genes, so a normal CMA result does not completely rule out a genomic abnormality.  

— What are the next steps? 
o Even with normal CMA results, a referral for genetic consultation should be considered, depending on the 

initial reason for the invasive prenatal testing, so that additional genetic testing may be offered where 
appropriate.  For example, if the ultrasound finding that triggered invasive testing was a cystic hygroma, 
your patient may be offered single gene testing for Noonan syndrome. 

2. Pathogenic micro-deletion or micro-duplication (CNV) 

A pathogenic CNV is known to be associated with an abnormal phenotype. There are over 200 known pathogenic 
CNVs and this number is increasing with CMA use. 

— What does this result mean? 
o Provides insight to the genomic etiology of ultrasound findings and may assist in counselling about 

prenatal and postnatal outcomes and management options e.g. 22q11 deletion, also known as DiGeorge 
syndrome, characterized by congenital heart disease (74%), palatal abnormalities (69%); learning 
difficulties (70%-90%);  immune deficiency (77%); hypocalcemia (50%); renal anomalies (31%); autism or 
autistic spectrum disorder (20% of children); psychiatric illness (specifically schizophrenia, 25% of adults).   

o May not be related to the ultrasound finding (see incidental findings) but may have implications for future 
care e.g. duplication of the PMP22 gene causes Charcot-Marie-Tooth 1: additional family testing and 
screening and neurology consult in adolescence/early adulthood would be suggested 

— What are the limitations of this result? 
o Not all pathogenic findings are associated with a severe clinical presentation, and the clinical presentation 

can be extremely variable.  Uncertainty often remains and may cause anxiety for a pregnant couple.  

— What are the next steps? 
o Genetic counselling is recommended to review significance of finding, provide information resources and 

support and, depending on the CNV, discuss further testing/change in medical management (e.g. fetal 
echocardiogram, delivery hospital choice) and discuss the implications associated with parental testing. 

3. Variation of unclear clinical significance (VUS/VOUS) 

— What does this result mean? 
o Not every CNV in the genome has been classified as yet as pathogenic or benign 
o A variant that has not been described in the literature is challenging to interpret. Knowledge of parental 

status will determine whether or not the CNV is familial, and less likely to be pathogenic, or de novo (new 
in the affected individual) and more likely pathogenic 

http://www.gecko-cegco.ca/
https://twitter.com/GECKOgenetics
https://decipher.sanger.ac.uk/
http://www.omim.org/
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— What are the next steps? 
o Parental samples should be obtained and analysed, then refer to genetics, if not already initiated  

4. Incidental finding (IF) 

— What does this result mean? 
o An IF is a genetic variant(s) – either benign or pathogenic - identified by a genetic test that is unrelated to 

the primary indication for testing. In the prenatal setting, IF more commonly refers to findings which do 
not have a direct consequence for the fetus, but may have implications postnatally for the individual or 
for his/her relatives (see example of Charcot-Marie-Tooth disease in pathogenic CNV section above). 

o An IF may signify 
 Presence of late-onset disorder with result having clinical utility e.g. hereditary cancer syndrome 
 Presence of late-onset disease without therapeutic possibilities e.g. Alzheimer disease risk 
 Carrier status for autosomal recessive or X-linked diseases e.g. cystic fibrosis (CF), Duchenne 

Muscular Dystrophy (DMD)  
 Parental consanguinity 

— What are the next steps? 
o Genetic counselling is recommended to review significance of finding, provide information resources and 

support and, depending on the CNV, discuss further testing or medical management recommendations. 
 

RESOURCES 

Unique – Disorder Guides - Unique has been collecting information about specific chromosome disorders in their 
offline database for nearly 30 years and produces family-friendly, medically-verified, disorder-specific information 
guides. 

Orphanet - A reference portal for information on rare diseases and orphan drugs, for all audiences 
 
Visit www.geneticseducation.ca to connect to your local genetics centre.  A more comprehensive GECKO 
Messenger which includes references and accompanying patient handout coming soon.  You may also wish to 
consult your local maternal-fetal medicine (MFM) specialist or high risk obstetrician/gynaecologist depending on 
the reason CMA has being considered.  If there are terms that require further elaboration please visit the GEC-KO 
Glossary in Educational Resources. 
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GEC-KO on the run is for educational purposes only and should not be used as a substitute for clinical judgement.  GEC-KO aims to aid the practicing clinician by 
providing informed opinions regarding genetic services that have been developed in a rigorous and evidence-based manner. Physicians must use their own 
clinical judgement in addition to published articles and the information presented herein. GEC-KO assumes no responsibility or liability resulting from the use of 
information contained herein.   

 

http://www.gecko-cegco.ca/
https://twitter.com/GECKOgenetics
http://www.rarechromo.org/html/DisorderGuides.asp
http://www.orpha.net/consor/cgi-bin/Disease.php?lng=EN
http://www.geneticseducation.ca/
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