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Who is she? 

·Masterôs degree in Genetic Counseling from 
University of Michigan (2002)  

·Board certified by NSGC (2005) 
·Licensed in Washington State (2011) 

·Seattle Childrenôs Hospital (2003 -2008)  
¹ Clinical pediatrics  
ė General genetics, JSRD, muscular dystrophy 

·University of Washington Joubert Syndrome 
Research Program (2003-2010) 
ė Recruiting, consenting, primary patient contact  

·Madigan Healthcare System (2007-present) 
¹ Serving active duty military and their families  
¹ Prenatal counselor in high-risk OB clinic (MFM)  
¹ Pediatric counselor with Developmental Pediatricians  

 



Overview 

· JSRD  
¹ Clinical features defined in nonmedical 

terms 

· Ciliopathies? 
¹ What does this mean? 
¹ What conditions are included? 

· Genetics 
¹ General review 
¹ Genes associated with JSRD 

ė What testing is available? 
ė How are new genes discovered? 

¹ Inheritance patterns  
ė Autosomal recessive 
ė X-linked recessive 

· Prenatal Diagnosis 
¹ When you are pregnant 

ė Ultrasound diagnosis 
ė Fetal MRI  

 

· Prenatal Diagnosis  (continued) 
¹ When you are pregnant 

ė Diagnostic testing 
º Amniocentesis  
º Chorionic villus sampling (CVS)  
º When is this an option? 

¹ Before pregnancy 
ė Preimplantation Genetic 

Diagnosis (PGD) 
ė Invitro  fertilization (IVF)  
ė Donor egg/sperm 

· General OB testing 
¹ Serum screening 

ė Review and compare various options 
ė Benefits and limitations  

· Medical Management 
· Conclusion 
¹ What have  we learned? 

 



F E A T U R E S  D E F I N E D  I N  N O N - M E D I C A L  L I N G O  

JSRD 



What Did They Say?  

·A baby/child with medical issues brings along a 
whole new language for parents to learn 

·Can be difficult for parents to decipher medical 
terminology while at the same time, adjust to their 
childôs medical needs 

·Diagnosis of JSRD is often associated with certain 
medical terminology  
¹ Review this terminology as well as many of the terms used at 

this conference 

¹ Remember: donôt be afraid to ask your childôs medical 
providers for clarification on what they are telling you  

ėYou are the parent and you have a right to know! 



What is Joubert syndrome? 

Normal MRI  Molar Tooth Sign (MTS)  
 



What is Joubert syndrome? 

Normal MRI  

Deep interpeduncular fossa 

Molar Tooth Sign (MTS)  
 



What is Joubert syndrome? 

Normal MRI  

Thick, elongated superior 
cerebellar peduncles 

Molar Tooth Sign (MTS)  
 



What is Joubert syndrome? 

Normal MRI  

Cerebellar vermis 
hypoplasia 

Molar Tooth Sign (MTS)  
 



Core Features of JSRD 

·Molar Tooth Sign (MTS)  

·Developmental delay/intellectual disability  
¹ Variable degree 

ėSevere intellectual disability  

ėNormal cognitive function  

¹ Some intellectual disability or developmental delay is typical  

·Hypotonia (low muscle tone)  

·There are many other variable  features that may 
be present in JSRD 
 



Variable Features of Joubert syndrome 

·Differences in Brain Structure  

¹ Not just the molar tooth sign!  

·Posterior fossa fluid collection  

¹ Posterior fossa 

ėBrainstem (medulla & pons) 

ėCerebellum 

·Additional fluid collection  

ėMay include lateral ventricles  

ºVentriculomegaly  

ėMay also affect fourth ventricle  

ėMay be similar to Dandy-
Walker malformation (DWM)  

www.ahaf.org    

neurolovetumblr.com  

http://www.ahaf.org/


Variable Features of Joubert syndrome 

·Occipital encephalocele 

ėForm of neural tube defect 

ėFailure of back of skull to 
close during fetal 
development 

ėResults in protrusion of fluid 
or brain and membranes 
outside of skull  



Variable Features of Joubert syndrome 

Agenesis of corpus callosum 
Corpus callosum: structure that connects the two sides of the brain 

Agenesis: partially or completely absent  
 

agenesiscorpuscallosum.blogspot.com/2010 

Corpus Callosum Agenesis of Corpus Callosum 



Variable Features of Joubert syndrome 

·Limb abnormalities  

¹ Postaxial polydactyly  

¹ Extra digit on pinky side  

¹ Preaxial polydactyly  

¹ Extra/bifid digit on thumb side  

¹ Mesoaxial polydactyly (rare)  

¹ Extra digit in middle of hand  



Variable Features of Joubert syndrome 

·Irregular breathing pattern in infancy  

¹ Tachypnea (rapid breathing like ñpantingò) 

¹ Apnea (pauses in breathing) 

·Behavioral issues 

¹ Impulsivity, perseveration, temper tantrums  



Variable Features of Joubert syndrome 

·Eye  

¹ Retinal dysplasia 

ėLeberôs congenital amaurosis (LCA): severe blindness at birth  

º Flat electroretinogram  (ERG) 

ė Pigment retinopathy: later -onset with night blindness = variable  

¹ Chorioretinal  Colobomas 

ėDefect in the retina, RPE, and choroid 

¹ Abnormal eye movements 

ė Nystagmus: involuntary eye movements 

ė Ocular motor apraxia (OMA)  

º Difficulty with smooth movement tracking with dysconjugate 
eye movements and head thrusting to compensate 



Variable Features of Joubert syndrome 

·Eye  
¹ Strabismus 
ėAKA: crossed eyes 
ėEyes donôt look at the same 

object at the same time 
ė If not treated, causes amblyopia 

¹ Amblyopia  
ėAKA: lazy eye 
ė Inability of one eye to see details  
º Poor vision 
º Problems with depth 

perception  
º Eye turns in or out ï eyes 
donôt appear to work together 

¹ Ptosis: ñdroopy eyelidò 

eyeatlas.com 



Variable Features of Joubert syndrome 

· Kidney (Renal) 
¹ Cystic dysplastic kidneys  
ė Multiple cysts of different sizes 
ė Present on prenatal US or at birth 

¹ Nephronophthisis  
ė Medullary cystic kidney disease with 

microscopic cysts and fibrosis 
ė Symptoms include 
º Polyuria: large volume urine 
º Polydipsia: excessive intake of liquids 
º Mild proteinuria : abnormal 

appearance of protein in urine 

¹ Liver  (Hepatic)  
ė Enlarged liver and/or spleen 

(hepatosplenomegaly) 
ė Fibrosis (formation of excessive tissue) 
ė Cysts 



Variable Features of Joubert syndrome 

·Endocrine differences 
¹ Growth hormone deficiency  
¹ Thyroid hormone deficiency  
¹ Micropenis  
¹ Obesity 

·Oral differences 
¹ Tongue lobulations  (bumps or lobes on tongue) 
¹ Oral frenulae (extra frenulae along the gumline  or under tongue) 

·Laterality defects  
¹ Organs on opposite side of body 

·Congenital heart defects  
·Hirschsprung disease  
¹ Missing nerves in bowel result in the inability for the bowel to push 

material through ï results in blockage; swelling 

·Hearing loss 
 



Variable Features of Joubert syndrome 

·Suggestion that variable features may help define 
subtypes of Joubert syndrome: 
¹ Example: COACH syndrome (coloboma with liver disease)  

·Subtypes defined by clinical features  
¹ May help determine optimal path for genetic testing  

ėWhich genes to test first, second, etc. 

·May help tailor appropriate recommendations for 
medical management 

 

Joubert Syndrome and Related Disorders 



Ciliopathies 



What is a cilium? 

· Hair -like structure on 
cell surface  

¹ Like an antenna on 
the cell 

¹ Helps cell 
communicate with 
other cells 

¹ Helps cell sense its 
environment for 
proper development 

· Two different forms of 
cilia  

¹ Motile  

¹ Nonmotile  (primary)  

ė Most prominent in 
brain cells 

www.vedicsciences.net 

Adams, M. (2010) The Primary Cilium: An Orphan Organelle Finds a 
Home. Nature Education  3(9):54 



Why are cilia important?  

·Primary cilia involved with:  

¹ Cell division 

¹ Tissue differentiation  

¹ Establishment of body axis 

¹ Growth  

¹ Sensation for cell signaling processes 

·Example: primary cilia help retina cells in the eye detect 
light and help our nose detect odors 

·Disruption of the primary cilia can result in dysfunction of 
multiple organ systems  

 

www.ifcbiol.org/Primaryciliumweb/index.html  



What systems are affected in cilia disruption? 

·Multiple organs can be 
affected when there is 
defect in cilia 

·Many genetic syndromes 
share overlapping 
features 

·These disorders are now 
commonly referred to as 
ñciliopathiesò 

www.nature.com  



Disorders Included in Cilopathies 

·Joubert syndrome & related disorders 
·Meckel syndrome 
¹ Cystic renal disease, encephalocele, liver disease, polydactyly 
¹ Same familial mutation in one gene may cause Meckel or JSRD 

·Bardet-Biedl syndrome 
¹ Retinal dystrophy, obesity, polydactyly, renal disease,  
¹ Intellectual disability, genital differences  

·Nephronophthisis  
¹ Cystic kidney disease with variable onset 
¹ The juvenile form can be seen in JSRD 

·Leber congenital amaurosis 
¹ Severe retinal dystrophy, nystagmus, usually diagnosed 1st year of life 

·Others 
 



Genetics 



Genetics 



Genetics 

·Cell = Kindle 

·Chromosomes = 
downloaded books 
¹ 23 books from mom  

¹ 23 books from dad 

·DNA = text in a book 

·Gene = each chapter in a 
book 

·Protein = story produced 
from reading chapter(s) in a 
book  

·Mutations = misspelled 
words, missing pages 

 

 



Chromosomes 

·Chromosomes are the ñpackagesò that contain our 
genetic information  

¹ Instructions for what we look like; how our body develops and 
functions  

·46 chromosomes or 23 pairs 

¹ Inherit 23 chromosomes from each parent  

¹ Chromosomes 1-22 (autosomes): same between males/females 

¹ 23rd pair: sex chromosomes (XX=female and XY=male) 



Chromosomes 

·A chromosome has two ñarmsò 

¹ñp-armò is the short arm of the 
chromosome 

¹ñq-armò is the long arm of the 
chromosome 

·Chromosomes are given a 
numeric ñmapò 

¹Numbering system provides ñroadmapò 
of the chromosome 

¹ Allows for standard communication 
about a specific location 







Genes versus Chromosomes 

·Each chromosome contains multiple genes 
¹ ñSub-packagesò of genetic information 

¹ Estimate 20,000 -30,000 genes across our chromosomes! 

·Everyone has genes that cause genetic disorders 
¹ Only individuals with mistakes or mutations in a gene will show 

signs of the disorder 

·Some genetic disorders are caused by mistakes in a single 
gene 
¹ Cystic fibrosis, Achondroplasia (most common form of dwarfism)  

·Joubert syndrome and related disorders 
¹ 12 genes identified and still counting! 

 



Genes known to cause JSRD 
Gene  

Name 

Chromosome  

Location 

Percentage 

Responsible 

1 INPP5E 9q34.3 unknown 

2 TMEM216 11q12-q13.3 ~3% 

3 AHI1 6q23.3 ~10% 

4 NPHP1 2q13 ~1-2% 

5 CEP290 12q21.3 ~10% 

6 TMEM67 

(MKS3) 

8q21.13-q22.1 ~10% 

7 RPGRIP1L 16q12.2 ~2-4% 

8 ARL13B 3q11.2 <1% 

9 CC2D2A 4p15.3 ~10% 

10 OFD1 Xp22.3-p22.2 rare 

11 TCTN2 12q24.31 unknown 

12 KIF7 15q26.1 unknown 



JSRD genes are located on various chromosomes ï implies  that genes that 
control brain, eye, kidney, liver, (etc) development are ñmixedò throughout our 

genetic information  



Genotype-Phenotype Correlations 
(which genes are seen with which clinical symptoms) 

·All 12 genes are associated with the MTS 
¹ Need this finding to be called JSRD! 

·ñMildò MTS: NPHP1  
¹ Elongated but thin superior cerebellar peduncles 

·Liver disease or coloboma 
¹ MKS3, CC2D2A, RPGRIP1L, CEP290 

·Retinal and renal:  
¹ CEP290, CC2D2A, AHI1, RPGRIP1L, NPHP1, INPP5E 

·Males with polydactyly, retinal ds, oral defects = OFD1 

·Individuals of Ashkenazi Jewish descent  = TMEM216 

This is NOT written in stone! Variations will occur é 



How Do I Determine What is the Causative Gene in 
My Family? 

Gene  

Name 

Cost Percentage 

Responsible 

1 INPP5E $690 unknown 

2 TMEM216 $460 ~3% 

3 AHI1 $1320 ~10% 

4 NPHP1 $290  ~1-2% 

5 CEP290 $2190 ~10% 

6 TMEM67 

(MKS3) 

$1290 ~10% 

7 RPGRIP1L $1190 ~2-4% 

8 ARL13B $640 <1% 

9 CC2D2A $1590 ~10% 

PANEL $8210 ~50% 

Clinical testing : 
available through  

Prevention 
Genetics 

Laboratory & 
Athena 

Diagnostics 
 

And/or participate in 
research studies! 

Prices listed from Prevention Genetics 



How are new genes discovered? 

·Through Participation in Research Studies! 

¹ Multiple research laboratories in US and other countries  

¹ Enroll individuals with clinical diagnosis of JSRD and their 
unaffected family members 

ėObtain clinical information on the individual with JSRD  

ėObtain sample (blood/saliva/skin/cheek swab) to extract DNA  

º (Your genetic information)  

¹ Search for new genes using DNA and clinical features  

ėGenes should be involved with brain, kidney, liver, etcé 

·When a JSRD family shows mistakes in a gene = 
potential for new gene for JSRD! 

 

 



Inheritance Patterns  



Inheritance Patterns  

·In general, JSRD follows autosomal 
recessive inheritance  
¹ Autosomal = gene resides on a numbered 

chromosome (1-22) 

¹ Recessive = mutations in both copies of a 
gene to be affected 

·X-linked recessive inheritance (rare) 
¹ X-linked = gene resides on the X-

chromosome 

ėFemales = 2 copies of X-chromosome 

ėMales = 1 X-chromosome 

º  (Y-chromosome doesnôt have same gene) 

¹ Males affected with JSRD; females carriers 



Autosomal Recessive Inheritance 

Unaffected, 
Non-carrier  

Unaffected (like parents)  

JSRD 

25% 25% 25% 25% 



Autosomal Recessive Inheritance 

What if my child 
finds out they are a 

carrier? 

25% 25% 25% 25% 

Assuming that partner 
is not a carrier =  
50% chance unaffected, 
non-carrier and 
50%unaffected, carrier 

Unaffected, 
non-carrier  

Unaffected, 
non-carrier  



What is the chance other relatives are carriers?  

JSRD 2/3 (67%)  2/3 (67%)  

carrier  carrier  ½ (50%)  ½ (50%)  

Autosomal 
Recessive 



X-linked Recessive Inheritance 

JSRD 

25% 25% 25% 25% 

OFD1 gene only 

Or, you can think 
of this as 50-50 
chance that a son 
would be affected 
or a 50-50 chance 
that a daughter 
would be a carrier 



What is the chance other relatives are carriers?  

JSRD ½ (50%)  Not a carrier  

Not a 
carrier  

Assuming 
carrier  

Not a 
carrier  

Not a 
carrier  

X-Linked  



N A V I G A T I N G  T H E  T E S T I N G  F I E L D  

Prenatal Diagnosis 



Disclaimer  

    As a prenatal genetic counselor, I often get asked to 
review available options with couples who are looking 

to decrease the chance they will have another child with 
a genetic syndrome.  While my role is to provide ALL 
options to couples, this does not mean that I feel that 

prenatal diagnosis, assisted reproductive technology, or 
pregnancy termination should be used in a future 

pregnancy.  This is a personal choice for each couple.  As 
a genetic counselor, my role is to support the couple in 

whatever they choose.  Remember that considering 
these options does not, in anyway, diminish the love that 

you give to your child or children with JSRD.   



Options for Prenatal Diagnosis 

·Imaging Studies 
¹ Ultrasound and Fetal MRI  

·Diagnostic Testing 
¹ Chorionic Villus Sampling and 

Amniocentesis 

·Assisted Reproductive 
Technology 
¹ In vitro fertilization (IVF) with 

Preimplantation Genetic Dx (PGD)  
¹ In vitro fertilization with donor egg  
¹ Donor sperm 

·Maternal Serum Screening 
¹ First and Second Trimester 

·(Adoption)  

Prenatal Diagnosis is 
ALWAYS your 

PERSONAL DECISION 



Ultrasound  

www.mothercareultrasound.com  



Second Trimester Ultrasound 

·Typically 18-22 
weeks gestation 

¹ Fetal Growth 

¹ Birth defects 

ėEncephalocele 

ėPolydactyly 

ėCystic Kidneys 

¹ Aneuploidy 
Markers 

¹ Brain Differences 

¹ Gender (OFD1) 

 

1 
2 3 

4 

5 

6 



Ultrasound for Brain Differences  

·Molar tooth sign is difficult to visualize  

¹ Look for nonspecific brain findings:  

ėProminence of cisterna magna (extra fluid)  

ėDilated 4 th ventricle  

ėHypoplastic vermis 

ñKey holeò 
appearance 



Fetal MRI  

Enlarged cisterna magna Vermis hypoplasia 

Reports of the MTS documented on fetal MRI 
but this is not necessary to make diagnosis! 



Ultrasound and Fetal MRI  

·Ultrasound  

¹ Looks for nonspecific brain differences 

¹ Detect birth defects not associated with brain 

ėPolydactyly, encephalocele, kidney cysts 

ºNot all individuals with JSRD have these findings  

·Fetal MRI  

¹ Looks for nonspecific brain differences and other birth defects  

¹ May identify the MTS  

·Helpful when couple at increased risk for JSRD 

 

 

 

Ultrasound and/or fetal MRI findings may help make a diagnosis of 
JSRD in a family that is at increased risk ï dependent on many factors  



Imaging Protocol for Pregnancies at Risk for JSRD 

Å11-12 wks: baseline US for dates, nuchal fold 

Å16 wks: US for cranial views, skull, fingers, 
kidneys 

Å18 wks: US to confirm cerebellar growth  

Å20-22 wks: US for above + fetal MRI 

ÅFurther imaging , dependent on prior findings  

ÅIf possible, expert review 



W H E N  T H E  G E N E T I C  C A U S E  O F  J S R D  I S  
K N O W N  I N  T H E  F A M I L Y  

Diagnostic Testing 



Chorionic Villus Sampling (CVS) 

CVS? Think placenta biopsy. Method used based on location of placenta 



Chorionic Villus Sampling (CVS) 

·Typically 10-12 weeks gestation 

·Provide information on:  

¹ Chromosome disorders (Down syndrome)  

¹  Known mutations in JSRD genes 

¹ Placenta is derived from fertilized egg so genetic info should 
be the same between fetus and placenta 

·Risk of miscarriage ~1% 

¹ Reasons include: infection, bleeding 

¹ Loss rate greater than amnio due to increased background 
rate of spontaneous pregnancy loss between 9-16 weeks 
gestation 



Amniocentesis 

Amnio? Think removal of 1-2 tablespoons of amniotic fluid  



Amniocentesis 

·Typically 15-21 weeks gestation 

·Provide information on:  
¹ Chromosome disorders (Down syndrome)  

¹  Known mutations in JSRD genes 

¹ Analysis of fetal skin cells in amniotic fluid  

¹Risk of miscarriage < 0.5%  
ėOften facility dependent  

ėReasons: fetal injury, infection, rupture of membranes  

¹ Amniocentesis before 24 weeks gestation (risk of miscarriage) 

¹ Amniocentesis after 24 weeks gestation (risk of preterm 
delivery)  



Why would I choose diagnostic testing? 

·To prepare before birth of affected child 

¹Need to know now, donôt want to wait until delivery 

¹ Opportunity to meet with pediatric specialists  

¹ Get support system in place before birth 

¹ Less anxiety at the time of birth? 

·For termination of pregnancy of affected child  

¹ Legal limit varies by state (typically <24 weeks) 

¹ Not covered by all insurances or offered at all hospitals 

Remember To Be Non-judgmental of Other Families  
Both Options are Reasonable  



T E C H N O L O G I C A L  A D V A N C E S  I N  P R E G N A N C Y  

Assisted Reproductive 
Technologies (ART) 



Why choose ART? 

·May wish to avoid prenatal diagnosis of JSRD 

¹ Not interested in diagnostic testing (CVS/amniocentesis)  

¹ Wish to avoid decision of pregnancy termination  

ėMay not be consistent with personal values and morals 

·May wish to avoid the 25% chance of recurrence 

·Assisted Reproductive Technologies 

¹ Options to reduce chance of having another child with JSRD 

¹ Expensive ï often not covered by insurance 

¹ No guarantee of pregnancy 



Options of ART  

·In -vitro fertilization (IVF) 
With Preimplantation 
Genetic Diagnosis (PGD) 
ė Testing embryos for known 

mutations before implantation  
ėRequires knowing BOTH 

mutations present in the family  

·Use of donor 
¹ Donor sperm 
¹ Donor egg (with IVF)  
¹ Using another personôs egg or 

sperm to reduce chance that both 
are carriers 

¹ Option for families that donôt yet 
know the genetic cause of JSRD 

www.californiaivf.com /  

http://www.californiaivf.com/
http://www.californiaivf.com/


In vitro fertilization (IVF)  

·IVF process 

¹ Ovarian stimulation  

ėNormal menstrual cycle ï one egg develops/matures 

ė IVF ï medication through injections to produce multiple eggs  

¹ hCG injection given when eggs are mature, prior to removal 

¹ Removal of eggs through needle aspiration (under anesthesia) 

¹ Collection of sperm following egg retrieval  

¹Egg and sperm ñincubatedò  to allow for fertilization 

ėAssisted techniques used if necessary 

¹ Fertilized eggs allowed to grow 3-5 days before re-
implantation back into uterus (embryos)  

 

 



Donor Egg or Donor Sperm 

·Donor egg uses IVF process 

·Donor sperm - insemination  

·Couple chooses female egg 
donor or male sperm donor 
¹ Friend/relative  

¹ Anonymous 

·Additional expense for donorôs 
services 
¹ Donor not typically covered by your 

insurance 

¹ Sperm donor less $ than egg donor 

 

allaboutdonors.ning.com/  

http://allaboutdonors.ning.com/


Preimplantation Genetic Diagnosis (PGD) 

·Uses IVF process 

·Embryo is allowed to grow to 
7-8 cell stage 

¹ One cell is then extracted from the 
embryo 

¹ Removing one cell should not 
affect the embryoôs development 

ėLong term studies are still needed 

·Only unaffected embryos are 
chosen to implant for 
pregnancy 

 

PGD focuses on only the 
condition that is being 

studied 



Things to Consider When Choosing ART 

·Cost! 
·If choosing IVF with PGD  
¹ Are you comfortable with disposing of embryos that have JSRD? 
ė These will not be allowed for use in a pregnancy 

¹ Are you comfortable with freezing unaffected embryos for future 
use? (typically additional annual cost)  

·If choosing donor egg or sperm: 
¹  Are you comfortable with one parent not being a ñgeneticò parent to 

the child? 
¹ Will you choose an anonymous or known donor? 
ė If known, how will this effect your relationship with that person?  

¹ Will you tell other people (friends/relatives) that a donor was used?  
¹ Will you tell the child they were an egg/sperm donor baby? 
ėRecent studies suggest telling is better 
 



W H A T  C A N  I T  T E L L  M E  A B O U T  M Y  
P R E G N A N C Y ?  

General Prenatal Screening 



General Prenatal Screening 

·Offered to all women during 
pregnancy 

¹ Not dependent on your personal 
or family history  

·Typically involves blood 
draw(s) with or without 
ultrasound measurements 

·Provide information on:  

¹ Certain chromosome disorders  

ėAneuploidy (Trisomy disorders)  

¹ Open neural tube defects 



Most common 
chromosome 
difference 

One copy of each 
chromosome in 
the egg & sperm  

Error that 
produces 
an extra 
copy in egg 
or sperm 





Trisomy 21 (Down syndrome) 

·Most common trisomy 
occurring in 1/600 ï 1/800 
live births  

·Characteristic facial features 
·Low muscle tone (hypotonia) 
·Intellectual & developmental 

disability (mental retardation)  
¹ Spectrum from mild to severe; 

most mild -moderate 

·Birth defects 
¹ Heart defects seen in ~50% 
ėMost common: VSD, AV canal 

defects 

¹ GI anomalies (12%) 



Trisomy 21 (Down syndrome)  

·Couples of any age can have a baby 
with Down syndrome  
¹ It doesnôt just happen to women who are 

over 35 years 

·Down syndrome is not dependent 
on your family history  
¹ 95% of Down syndrome is not inherited 

so the majority of couples who have a 
child with DS do not have a family 
history of DS 

·Half of all babies born with DS 
have normal ultrasounds at 18-22 
weeks gestation www.mychildwithoutlimits.org  

 

http://www.mychildwithoutlimits.org/



