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Case summary

A 40-year-old mother delivered monochorionic -diamniotic twin 
girls at 34 weeks gestation who were admitted to the NICU for pre-
PDWXULW\��7KHLU�SUHQDWDO�KLVWRU\�ZDV�VLJQL¿FDQW�IRU�D�SRVLWLYH�PD-
ternal serum screen for Down syndrome in the second trimester 
(California Integrated screen). Subsequently, non-invasive prena-
tal screening (NIPS) returned a low risk for Down syndrome. The 
NICU ordered chromosome microarray analysis on both identical 
twins to evaluate for Down syndrome, presumably because of the 
lower sensitivity of prenatal screening in twin gestations. There 
was no comment on the physical exam about features suggest-
ing Down syndrome. The microarray was negative for trisomy 21 
EXW�GHWHFWHG�D�YDULDQW�RI�XQFHUWDLQ�VLJQL¿FDQFH��986��RQ�FKURPR-
some 8 at 8p23.3. Parental follow-up testing was recommended to 
KHOS�LQIRUP�WKH�FOLQLFDO�VLJQL¿FDQFH�RI�WKLV�YDULDQW��0DQ\�DWWHPSWV�
ZHUH�QHHGHG�E\�WKH�*HQHWLFV�QXUVLQJ�VWDႇ�DIWHU�GLVFKDUJH�LQ�RUGHU�
to complete parental testing. The VUS was determined to be ma-
ternally inherited and reinterpreted to be likely benign. The parents 
want to test their 18-year-old daughter for the variant as they are 
concerned and curious to know if she had inherited it as well and it 
was explained to them that this is not clinically indicated. 

This case illustrates several important points about the importance 
of making a clinical diagnosis of Down syndrome, the appropri-
DWH�XVH�RI�GLႇHUHQW�WHVWLQJ�PRGDOLWLHV�DQG�WKH�FRQFHUQV�UDLVHG�E\�
prenatal screening, even when negative. To better address, these 
questions, the Genetics service at Loma Linda University Health 
created a tool kit for Down syndrome as a resource for pedia-
tricians in the newborn nursery and neonatologists to be able to 
recognize the features of Down syndrome and order appropriate 
cytogenetic testing and other assessments.

Discussion:

Down syndrome is the most common autosomal aneuploidy, with 
an incidence of 1/700 liveborn infants. It is also the most com-
mon cause of intellectual disability and congenital heart defects. 
The essential components of the tool kit include clinical and dys-

morphic features seen in typical neonates with Down syndrome, 
pictures of karyotypes (normal and Down syndrome), summary of 
clinical concerns, setting up the informing interview with parents 
to deliver the news, summary of health supervision guidelines for 
Down syndrome from the American Academy of Pediatrics (includ-
ing growth charts), and Down syndrome resources and support 
group information.

Physical exam: 

The physical exam is the mainstay of diagnosis in Down syndrome. 
Infants with Down syndrome have characteristic facial features, 
which facilitates diagnosis in the neonate. They include upslant-
LQJ�SDOSHEUDO�¿VVXUHV��HSLFDQWKDO�IROGV��ORZ�QDVDO�EULGJH��SURWUXG-
LQJ�WRQJXH��³VDQGDO�JDS´�EHWZHHQ�WKH�¿UVW�DQG�VHFRQG�WRHV��DQG�
VLQJOH�WUDQVYHUVH�SDOPDU�FUHDVH��7KH�GLDJQRVLV�LV�FRQ¿UPHG�F\WR-
genetically by routine karyotyping. 

3HGLDWULFLDQV� DQG� QHRQDWRORJLVWV� FDQ� EH� FRQ¿GHQW� DQG� FRPIRUW-
able in making an assessment for Down syndrome as >95% of 
infants with the diagnosis have typical and recognizable features. 
A Genetics consult should be reserved for atypical patients and 
those with unusual and/or additional features in the patient or fam-
ily members, that may not be consistent with the diagnosis or that 
may raise suspicion for a dual diagnosis.

Testing: 

:H�ZDQW�WR�KLJKOLJKW�WKDW�FKURPRVRPH�DQDO\VLV�UHPDLQV�WKH�¿UVW�
tier test for Down syndrome; microarray analysis should be re-
served for those with atypical features or if there is a family history 
suspicious of a chromosome abnormality. When the diagnosis is 
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clinically apparent, the parents should be informed and appropri-
DWH�FOLQLFDO�DVVHVVPHQWV�PDGH�LQ�WKH�QHRQDWH��DV�RXWOLQHG�LQ�)LJ-
ure 1. 
 
&KURPRVRPH�DQDO\VLV� LV�XVXDOO\�D� FRQ¿UPDWRU\� WHVW�� EXW� LW� DOVR�
distinguishes the more common trisomy 21 from the less common 
WUDQVORFDWLRQ� DQG�PRVDLF� 'RZQ� V\QGURPH� �ZKLFK� GLႇHU� LQ� WKHLU�
recurrence risks and id therefore necessary for providing appro-
priate genetic counseling)

The majority of individuals with Down syndrome (95%) have tri-
somy 21 due to meiotic nondisjunction, and the karyotype is writ-
ten as:

 47,XX,+21 or 47,XY,+21

Parental chromosome analysis is not indicated when the diagno-
sis is trisomy 21. The risk of recurrence for Down syndrome is low, 
approaching about 1% for women in their mid-thirties. 

In about 4% of cases, Down syndrome is due to a translocation 
involving chromosome 21. An example of a karyotype for translo-
cation Down syndrome is:

46,XX,der(14;21),+21

In this situation, parental chromosome analysis is recommended, 
and recurrence risks will be based on whether the chromosome 
translocation was de novo or inherited, derived from a parent with 
a balanced chromosome translocation. If the mother is a carrier, 
the risk to have a liveborn child with Down syndrome is about 
10%, while the risk is about 1% if the father is a carrier.  

Mosaic Down syndrome accounts for about 1 to 2%, with a karyo-
type of 47,XX,+21/46,XX (for example) due to postzygotic non-
disjunction. The recurrence risk is low and is usually quoted to 
be similar to that for trisomy 21. Individuals with mosaic Down 
syndrome may or may not have milder features; karyotyping in the 
blood is not predictive of the degree of mosaicism in other tissues. 

Breaking the news to parents and family:

We provided practical tips on breaking bad news when setting up 
an interview with parents to inform them of the diagnosis in the 
nursery, based on the SPIKES 6-step protocol. This is best done 
in person, before discharge. 

)LJXUH����2YHUYLHZ�RI�FOLQLFDO�DQG�F\WRJHQHWLF�GLDJQRVWLF�FRPSRQHQWV
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At our institution, parents of infants with Down syndrome due to 
trisomy 21 with typical clinical features are referred for genetic 
counseling, either while inpatient or in the outpatient Pediatric 
*HQHWLFV�FOLQLF��*HQHWLF�FRXQVHOLQJ� LV�EHVW�GRQH� LGHDOO\�$)7(5�
karyotype analysis to allow for appropriate genetic counseling re-
garding recurrence risks in the family. Most pediatricians should 
be able to provide the basic information about the test result, re-
currence risk, and options for prenatal screening and diagnosis in 
IXWXUH�RႇVSULQJ�IRU�SDUHQWV��

When to order a Genetic consult:

We recommend a Genetics consult when:

- The baby has features that are NOT typical for Down syn-
drome with an abnormal chromosome analysis result

�� 7KH�NDU\RW\SH�FRQ¿UPV�WUDQVORFDWLRQ�RU�PRVDLF�'RZQ�V\Q-
drome

- The family history is positive for Down syndrome in another 
close family member

Resources for parents:
A companion tool kit was also prepared for parents of newly di-
agnosed infants which include a fact sheet, a short summary of 

clinical information, support group information, and resources:

• )DFW�6KHHW�DERXW�'RZQ�6\QGURPH�IRU�1HZ�DQG�([SHFWDQW�
Parents

• %UHDVWIHHGLQJ�D�EDE\�ZLWK�'RZQ�V\QGURPH

• Understanding a Down syndrome diagnosis: KWWSV���XQGHU-
VWDQGLQJGRZQV\QGURPH�RUJ�

• National Down Syndrome Society KWWSV���ZZZ�QGVV�RUJ�

• Down’s Syndrome Association: KWWS���GRZQV�V\QGURPH�RUJ�XN

• Sibling Support: KWWSV���ZZZ�VLEOLQJVXSSRUW�RUJ�

• National Down Syndrome Adoption Network: KWWSV���ZZZ�
QGVDQ�RUJ�

• Reeces Rainbow Adoption Ministry: KWWSV���UHHFHVUDLQERZ�RUJ�

• :HOFRPH�WR�+ROODQG�E\�(PHU\�3HUO�.LQJVOH\

We also included a table on developmental milestones in Down 
syndrome (ndss.org):
 
Practical applications:

)LJXUH����%UHDNLQJ�EDG�QHZV
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1. Examine the infant for typical features of Down syndrome
2. Chromosome analysis is recommended in typical Down syn-

drome cases

3. Avoid ordering of chromosome microarray analysis in these 
typical infants

4. Request a Genetics consult if the infant has atypical features 
and/or if there is a family history that may suggest a dual 
diagnosis. 
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)LJXUH����7DEOH�RQ�GHYHORSPHQWDO�PLOHVWRQHV�LQ�'RZQ
V�6\QGURPH
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