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SELECTED TERMS USED IN DYSMORPHOLOGY

Congenital defect:  a defect which is present at birth but not necessarily attributable to a genetic disorder.

Genetic disorder:  a condition resulting from a chromosomal abnormality.

Terms pertaining to the Face and Head


Brachycephaly: A head shape that is shortened from front to back along the sagittal plane. The skull is rounder than normal



Canthus: 
The lateral or medial angle of the eye formed by the junction of the upper and lower lids



Columella:
The fleshy tissue of the nose that separates the nostrils



Glabella:
Bony midline prominence of the brows



Nasal alae:
The lateral flaring of the nostrils


Nasolabial fold: 
Groove that extends from the margin of the nasal alae to the lateral aspects of the lips.


Ocular hypertelorism: Increased distance between the pupils of the two eyes
.



Palpebral fissure:
The shape of the eyes based on the outline of the eyelids



Philtrum:
The vertical groove in the midline of the face between the nose and the upper lid



Plagiocephaly:
A head shape that is asymmetrical in the sagittal or coronal planes. This can result from asymmetry in suture 



closure or From asymmetry of brain growth



Scaphocephaly:
A head elongated from front to back in the sagittal plane. Most normal skulls are scaphocephalic


Synophrys:
Eyebrows that meet in the midline



Telecanthus:
A wide space between the medial, canthi

Terms Pertaining to the Extremities


Brachydactyly:
Short digits


Camptodactyly:
A digit that is bent or fixed in the direction of flexion (a "trigger finger"​ type appearance)


Clinodactyly: 
A crooked. digit that curves toward or away from adjacent digits

Hypoplastic nail: 
The nail of a digit is unusually small,


Melia:
A suffix meaning limb (e.g., amelia​: missing limb; brachymelia: short limb)


Polydactyly:
Six or more digits on an extremity


Syndactyly:
Two or more digits are at least partially fused (can involve any degree of fusion, from webbing of skin to full 


bony fusion of adjacent digits)

CAUSES OF CONGENITAL MALFORMATIONS

· Monogenic (7.5% of serious anomalies)

· X linked hydrocephalus

· Achondroplasia

· Ectodermal dysplasia

· Apert disease
· Treacher Collins syndrome

· Chromosomal (6% of serious ..anomalies)

· Trisomies 21, I8, 13

· XO, XXY

· Deletions 4p-. 5p-, 13q-, l8p-. l8q

· Prader- Willi syndrome (50% have a deletion of chromosome 15)
· Maternal infection (2% of serious anomalies):  Intrauterine infections (CMV, Rubella, Toxoplasmosis. hepatitis B, HIV infection, syphilis)
· Maternal illness (3.5% of serious anomalies)

· Diabetes mellitus

· Phenylketonuria

· Hyperthermia
·    Uterine  (%- unknown)

· environment
· Deformation:  

· Uterine pressure

· oligohydramnios: cIub foot, torticollis,  congenital hip, dislocation. pulmonary hypoplasia, nerve palsy

· Disruption: Amniotic bands,  congenital amputation, gastroschisis, porencephaly, intestine, atresia

· Twinning:  Conjoined twins. intestinal atresia, porenecphally

· Environmental agents (% unknown)

· Polychlorinated biphenyls
· Herbicides
· Mercury
· Alcohol

· Medications  (% unknown)

· Thalidomide
· Diethylstilbestrol
· Phenytoin
· Warfarin
· Cytotoxic drugs
· Isotretinoin (vitamin A) D-Penicillamine
· Valproic acid

· Unknown etiologies (60% of serious anomalies)

· Polygenetic:  Anencephaly/spina bifida, Cleft lip/palate, Pyloric stenosis, Congenital heart disease,  Hirschsprung disease
· Sporadic syndrome complexes (anomalies):  CHARGE syndrome, VATER syndrome, DiGeorge syndrome, Pierre Robin syndrome, WiIIiams syndrome, Prune-belly syndrome

Pathogenic Mechanisms of Dysmorphism

	TYPE OF

DYSMORPHISM
	DEFINITION
	ASSOCIATED FACTORS
	EXAMPLES

	Malformation
	A rudimentary abnormality involving

differentiation or organization of an organ part, an organ, or body part representing an embryologic field. Occurs during embryogenesis.
	Genetic or chromosomal

abnormality;  teratogenic effect
	Cleft lip/palate

Spina bifida

Congenital heart defects

Down syndrome

	Deformation
	Represents a response of normal tissue to abnormal external forces. Tends to occur late in pregnancy.
	Fetal: Large fetus

Multiple fetuses

Malformed fetus

Oligohydramnios

Unusual placental site

Maternal: Primigravida

Small mother

Small uterus

Malformed uterus

Uterine fibroids
	Craniostenosis

Plagiocephaly-torticollis sequence

Micrognathia

Ear deformities

Pectus carinatum

Scoliosis

Dorsiflexion of foot

Club foot

Facial nerve palsies

Erb's palsy

	Disruption
	Abnormality involving a destructive process in a normally formed organ.
	Disruptive ascent

Radiation

Infection

Early amnion rupture

Ischemia

Vascular mechanism,

hemorrhage

Occlusion
	Anomaly

Microcephaly

TORCHES syndrome

Anencephaly, unusual

  facial clefting, eye 

  defects, clefts, limb/ 

  digit  abnormalities or  

  amputations

Porencephalic cysts,

   ileal atresia
Hemifacial microsomia/  

  Goldenhar's syndrome

Streeter's bands

Limb/digit amputations

Gastroschisis

	Dysplasia
	Abnormality in the development (organization or differentiation)of cells and tissues as opposed to whole

organs.
	Genetic or unknown
	Tuberous sclerosus

Ectodermal dysplasia

Neurofibromatosis

Presacral teratoma

Neuroblastoma

Retinoblastoma

Beckwith-Wiedemann

malformation

combination


I. Chromosomal Defects:  generally, focus changes in development and morphology and implications

A. Numerical Chromosomal Defects

Autosomal Conditions
1. Down’s Syndrome (trisomy 21):  

a. characteristics

· Structural:  delayed closure of fontanelles, central hypotonicity and laxity of the joints, instability of



occiputal/ atlanto joint; short, broad hands with simian crease, wide gap between 1st and 2nd toes, stature smaller 

than peer age group, Small midface, small (short) ears; slanted eyes with epicanthal folds and Brushfield spots
· Dermatological:  velvety, loosely adhering mottled skin in infancy; coarse skin in adolescence 
· Neurological: developmental delays, mental retardation, earlier onset of dementia/ statistically increased risk for 

Alzheimer disease, tendency for cataracts and visual difficulties

· Mouth/throat:  enlarged tongue, protruding and wrinkled


Cardiovascular:  congenital heart disease
· Gastrointestinal:  megacolon, tracheoesophageal atresia, duodenal atresia, annular pancreas, duodenal web,

Hirschsprung disease
· Acute lymphoblastic anemia (20x risk of normal):  decreases at age 15
An individual may show any combination of these findings. There is no correlation between the number of physical findings and eventual level of mental performance. The increased risk for leukemia is significant but probably no greater than 1.0% for any individual. Alzheimer disease is relatively common in persons with trisomy 21 who die in middle adult life, but the frequency in all adults with Down syndrome is not known.
b. Occurrence:  Down syndrome and other trisomies are, by far, the most common of the chromosomal defects. With increasing maternal age, the risk of chromosomal trisomy rises significantly. There have been 'sufficient studies to correlate risks related to maternal age as follows: (The numbers in the two right-hand columns mean 1 affected child per so many births. Keep in mind that there are many charts such as this and none of them agree exactly.)
	MOTHER'S
 AGE
	RISK OF DOWN’S 

SYNDROME


	TOTAL RISK FOR CHROMOSOME 
ABNORMALITIES
	
	MOTHER'S
 AGE
	RISK OF DOWN’S 

SYNDROME


	TOTAL RISK FOR CHROMOSOME 
ABNORMALITIES

	20-21
	1/1,667
	1/526 *
	
	37
	11227
	1/127

	22-23
	1/1,429
	1/500.
	
	38
	1/175
	1/102

	24-25
	111,250
	1/476*
	
	39
	11137
	1/83

	26
	111,176
	1/476*
	
	40
	1/106
	1/66

	27
	111,111
	1/455*
	
	41
	1182
	1/53

	28
	111,053
	1/435 *
	
	42
	1164
	1/42

	29
	111,000
	1/417.
	
	43
	1/50
	1/33

	30
	11952
	1/384*
	
	44
	1/38
	1/26

	31
	1/909
	11384 *
	
	45
	1/30
	1/21

	32
	11769
	1/323 *
	
	46
	1/23
	1/16

	33
	1/625
	1/286
	
	47
	1/18
	1/13

	34
	1/500
	11238
	
	48
	1/14
	1/10

	35
	1/365
	11170
	
	49
	1/11
	1/8

	36
	1/294
	1/156
	
	
	
	


c. Triple screen:  low test results are associated with Down’s while high results are associated with neural tube defects

2. Trisomy 18

a. incidence:  1:8000, affects 4F:1M, slow growth prenatally and postnatally

b. physical characteristics

· ear lobe abnormalities

· rocker bottom feet:  prominent calcaneus

· characteristic hand flexion

· survival after 6 months is rare.  If so, mental disability and heart defects are common.

3. Trisomy 13

a. incidence:  1:25,000

b. physical characteristics

· slow prenatal and neonatal growth

· arhinancephaly:  lack of development of CN 1

· poor ocular development

· cleft lip and palate

· death usually occurs within 2 years.  If survival, deafness, seizures and delayed mental 


and physical development are common

FINDINGS THAT MAY BE PRESENT IN TRISOMY 13 AND TRISOMY I8


Trisomy 13


Trisomy 8

Head and face

Scalp defects (cutis aplasia)


Small and premature appearance



Micro-ophthalmia, corneal


Tight palpebral fissures



abnormalities


Narrow nose and hypoplastic nasal alae



Cleft lip and palate (60-80%)


Narrow bifrontal diameter



Microcephaly


Prominent occiput




Sloping forehead


Micrognathia




Holoprosencephaly (arhinencephaly)


Cleft lip and/or palate


Capillary hemangiomas

Congenital heart disease (\'SD, I'DA ASD)

Chest

Congenital heart disease






(VSD, PDA, ASD) 80%




Short sternum


Extremities

Overlapping of fingers and toes


Limited hip abduction



(clinodactyly)


Clinodactyly and overlappll1g of




Polydactyly


fingers: index over 3rd: 5th over 4th 



Hypoplastic nails


Rocker-bottom feet






Hypoplastic nails


General

Developmental delays and pre- and


Developmental delays, pre- and




postnatal growth retardation


    postnatal growth retardation




Renal abnormalities




Nuclear projections in neutrophils



Sex linked Disorders

4. Turner’s syndrome (XO)

a. incidence:  5% of conceptions which would result in Turner’s syndrome come to term

b. physical characteristics

· small stature

· webbed neck

· coarctation of the aorta

· poor breast development

· widely spaced nipples

· wide carrying angle of the arms

· rudimentary ovaries (atrophy after age 2): gonadal streak.  The uterus, vagina and external 

genitals are intact.

· primary amenorrhea (menarche does not occur)

· multiple pigmented nevi

· horseshoe kidney

c. treatment:  hormone therapy results in development of 2( sexual characteristics

1. high rate of infertility and miscarriage and chromosomal abnormalities in children

2. GH can be beneficial if started early

3. menses can be induced with hormone therapy

5. Klinefelter’s Syndrome (XXY or more which creates a greater severity) 

a. incidence:  1:1,000 (1% of total mental handicaps)

b. physical characteristics:

· ( FSH, LH

· tall, slim, eunuchoid stature

· gynecomastia

· feminized habitus (( estradiol)

· testicular atrophy

· cognitively below normal

· infertility




c.
treatment:  testosterone will masculinize the patient, but does not affect infertility

6. XYY Syndrome 

a. incidence:  

b. physical characteristics

· possible greater incidence in violent offenders

· associated with lower IQ

· increased cystic acne

B. Structural Chromosomal Defects

1. Cri-du-Chat  Syndrome (5p-)

a. incidence

b. physical characteristics

· microcephaly

· decreased growth rate

· peculiar cat-like cry

2. Philadelphia Chromosome (Ph-1)

a. incidence

b. physical characteristics:  increased incidence of CML

II. Single-Gene Defects

A. Autosomal Dominant Disorders

1. Characteristics

a. variable expressivity

b. nonpenetrance

c. NOT sex-limited

d. inheritance is vertical
e. variable mutation rate

f. multiple explanations for “negative” family Hx:

nonpaternity (unknown father), decreased penetrance in one of parents, germ cell mosaicism

g. generally abnormalities of structural proteins

h. the risk of any offspring carrying an abnormal dominant gene is 50%

2. Disorders

a. neurofibromatosis:  1:3,000, 50% of incidence is due to mutation

· skin presentations (most common):  café au lait spots, neurofibromas 
· learning disability, seizures, deafness, constipation, early puberty, HTN, optic glioma


(rare) 

b. tuberous sclerosis  1:29,900

· seizures, mental retardation, skin lesions

c. marfan syndrome  1:20,000

· arachnodactyly (hypermobile joints), cataracts, strabissmus, coloboma, scoliosis, flat feet,


weakness of aortic tunica media

d. hyperlipidemia  1:500  

· screen children if there is a family Hx (parents with cholesterol > 240 or early onset CVD 



in grandparents)

B. Autosomal Recessive Disorders

1. Characteristics

a. parents and carriers normal, less variability among those affected

b. both male and female affected equally

c. inheritance is horizontal (siblings affected, parents normal)

d. negative family history not unusual

e. these conditions are frequently enzyme defects

2. Disorders

a. amino acid disorders

1. phenylketonuria (chromosome 12)  incidence:  1:14,000

2. aminoaciduria:  intolerance to BCAA

3. maple syrup urine disease:  death by age 1 if untreated

b. galactosemia  incidence 1:60,000

physical characteristics: mental retardation, liver disease, cataracts
c. hypothyroidism  incidence 1:4,000 to 1:6,000

physical characteristics:


· large fontanelles, umbilical hernia, macroglossia, 
· difficulty feeding, abdominal distension, constipation

· prolonged jaundice, lethargy, hypothermia

· hoarse cry, respiratory distress

· hypotonia, retardation

· anemia




mother’s TSH cannot cross the placenta; thyroid stimulating immunoglobulins can cross 



creating a Grave’s condition.
d. cystic fibrosis  1:2,000 (carrier rate 1:22 in Caucasian population)

e. Hurler’s ( mucopolysaccharidosis 1)  incidence 1:100,000

· GAG’s accumulate in soft tissues, particularly the liver, hydrocephaly, cortex atrophy, 

mental retardation, 

f. congenital adrenal hyperplasia (chromosome 6)  1:5,000 to 1:15,000

· dysfunction in Na+, hence water metabolism

· hermaphroditism in females

· treated with hormone management and reconstructive surgery

· increased androgen, decreased aldosterone

g. sickle cell anemia (chromosome 11)  1:625

· symptoms do not present until after 3-6 months due to the presence of Hb-F


· infarctions, particularly of the spleen

· sores on the legs



· susceptibility for infection


· intolerance to infection

III. X-Linked inheritance


A.
X-Linked dominant (much less common than X-linked recessive in occurrence)
Characteristics:

1. Heterozygous female, asymptomatic, 2 times more common in F because of XX

2. More variable expression in female than male

3. Risk for offspring of heterozygous female 50% regardless of sex

4. All daughters but none of sons of affected male have the disorder

5. Some disorders lethal in males and homozygous females

6. Homozygous female severely affected, daughters all affected but mildly

EXAMPLES: Hypophosphatemic rickets

Incontinentia pigmenti: neonatal onset of bullous lesions> wart like marble-cake like pigmentation, alopecia, dental, ocular and bone abnormalities and mental deficiency (Lethal in males and homozygous females)


B. 
X-LINKED RECESSIVE

Characteristics:

1. Males affected, heterozygous females either normal or mildly affected

2. A female carrier has 50% carrier daughters and 50% affected sons

3. All daughters of affected males are carriers

4. Mutation rate high in X-linked disorders- genetic counseling may be difficult in families with an isolated case

6. Rare for a female to be fully affected


Disorders

Duchenne's Muscular Dystrophy

Hemophilia A (Factor VIII Deficiency)

IV . MULTIFACTORIAL DISEASES


Characteristics:

1. Risk for relatives of affected person is increased

2. Recurrence risk varies with the # of affected family members

3. Risk is higher if defect is severe


4. Sex ratios not equal
.

5. Risk for offspring same as risk for siblings, assuming spouse has a negative family Hx
Disorders

Cleft lip

Cleft Palate

Neural Tube Defects

Hypospadias

Clubfoot

Congenital Hip Dislocation


Pyloric Stenosis

Evaluation for Genetic-Metabolic Dysmorphic Disorders
,

Prenatal Screening

· Prenatal Diagnosis in a High Risk Category (e.g. mother >35, either parent with affected child, either parent known carrier of translocation or mosaic, Hx of repeated SAB's Stillbirths) is an indication for referral for genetic counseling
· Prenatal Diagnosis is Possible in 4 areas of genetic disorders

1. hormonal disorders 

2. some metabolic disorders 

3. neural tube defects 

4. sex-linked disorders
Here is a table summarizing the points to review during your history-taking interview. The diagnostic tests refer to those tests most helpful in that particular situation) when such tests are desired.

	SCREENING

INFORMATION
	RISK FACTOR
	RATIONALE


	PRENATAL

DIAGNOSTIC TESTS

	Birth dates of

both partners


	Fetal chromosomal disorder
	Maternal age> 35 &/or paternal age > 50 are associated with increased risk
	CVS or amniocentesis

	
	Fetal autosomal

dominant disorder
	Paternal age >40 is associated with a slightly increased risk of new

mutation for some dominant disorders
	Not possible for most disorders or risk is less than risk of testing

	History of miscarriage or stillbirths
	Fetal chromosomal disorders
	Women with Hx of >2 miscarriages have a greater risk of 1 partner

carrying a balanced chromosomal translocation that can predispose to

miscarriage & a higher risk for chromosomal imbalanced offspring
	Parental chromosomal analysis; If a translocation is found; CVS or amniocentesis w/ pregnancy

	Previous history

of children with birth defects or

retardation
	Recurrence in future children


	May be isolated, part of a syndrome or a genetic disorder
	AFP testing; Ultrasound; CVS (if known to be a detectable disorder)

	Family history

of birth defects,

retardation or

other familial

condition
	Recurrence in future children
	Parents may be unduly worried when risk is low or may dismiss concern

when risk is high and they are not informed
	Ultrasound; CYS, AFP or amniocentesis depending upon the condition

	Exposure to

toxic substances
	Congenital malformation,

MentallD1pairment
	Exposure to substances in pregnancy can damage the fetus at certain

points during pregnancy
	Ultrasound; AFP testing, (if the risk is neural tube defect)

	Ethnic/racial

background (see below)
	Offspring with autosomal

recessive genetic disorder
	Some ethic groups are at greater risk for certain disorders
	Carrier testing of parents; CVS or amniocentesis if couple is at risk for a detectable disorder


RISKS IN ETHNIC GROUPS

	ETHNIC GROUP
	INHERITED DISORDERS
	ETHNIC GROUP
	INHERITED DISORDERS

	African blacks
	Hemoglobinopathies, especially Hb S, Hb C,
	Finns
	Congenital nephrosis

	
	persistent HbF, a- and B- thalassemias
	
	Familial protein intolerance

	
	Glucose-6-phosphate-dehydrogenase deficiency
	French-Canadians
	Tyrosinemia

	
	Adult lactase deficiency
	
	Morquio syndrome

	Armenians
	Familial Mediterranean fever
	
	Tay-Sachs disease (some sub-populations)

	Ashkenazi Jews
	Abetalipoprotinemia
	Japanese
	Actalasemia

	
	Bloom syndrome
	Mediterranean peoples
	a-thalassemia

	
	Dystonia musculorum deformans (recessive form)
	(Italians, Greeks, Sephardic

Jews)
	Glucose-6-phosphate-dehydrogenase deficiency

	
	Familial dysautonomia (Riley-Day syndrome)
	
	Familial Mediterranean fever

	
	Gaucher disease (adult form)
	
	Glycogen storage disease, Type 1lI

	
	Neimann-Pick disease
	Northern Europeans
	Cystic fibrosis

	
	Tay-Sachs disease
	
	Hemochromatosis

	Chinese
	a-thalassemia
	Scandinavians
	Scandinavians
	(1-Antitrypsin deficiency

	
	Glucose-6-phosphate-dehydrogenase deficiency
	
	LCA T (lecithin: Cholesterol acyltransferase) deficiency

	
	Adult lactase deficiency
	
	

	Eskimos
	Pseudocholinesterase deficiency
	South African whites
	Porphyria variegate

	
	Adrenogenital syndrome
	Southeast Asians
	beta & alpha-thalassemia, Hemoglobin E

	
	Amyloidosis
	
	
	


The clinician must be knowledgeable of recurrence risks and be able to appropriately counsel the concerned parent(s): 

RISK IN SIBLINGS
PERCENTAGE
CONDITION






Low

1-2

Trisomy 21 syndrome, trisomy 13, trisomy 18




3-7

Spina bifida, cleft palate/lip, hypospadias


Moderate

25

Autosomal recessive disease: Smith-Lemli-Opitz syndrome






X-linked recessive disease: X-linked hydrocephalus


High

50

Autosomal dominant disease: neurofibromatosis, tuberous sclerosis


Total


100

Chromosomal disorder: 21/21 translocation, Down's syndrome with carrier parent




RISK TO EACH 

MALFORMATION
  SUBSEQUENT CHILD


Cleft lip w/ or w/out cleft palate (All risks somewhat increased if those affected are female or cleft is severe.)


1 affected child
4%



2 affected children
9%



1 affected parent
4%



1 parent & 1 child
17%


Cleft palate only


1 affected child
2 %


2 affected children
10%


1 affected parent
6%


1 parent & 1 child
15%


Neural tube defects (anencephaly,
​myelomeningocele, encephalocele)
.


1 affected child
4 to 5 %


2 affected children
12 to 20%


affected parent
11 per 1000 live births


affected half sibling
8 per 1000 live births



affected 1st cousin (mothers' sister's child) 
15-30 per 1000 live births


other affected 1st cousins
3 per 1000 live births


Sibling with severe scoliosis due to multiple vertebral defects
15-30 per 1000 live births


Sibling with occult spina dysraphism

15-30 per 1000 live births


Sibling with sacrococcygeal teratoma or hamartoma
15-30 per 1000 live births


Congenital heart defects in 1 child


Ventricular septal defect
5 %


Atrial septal defect
3%


Patent ductus arteriosus
4%


Pulmonic stenosis
3%


Aortic stenosis
2%


Tetralogy of Fallot
3%


Transposition of great vessels
2%


Coarctation of aorta
2%



Clubfoot in 1 child
3%



Congenital hip dislocation in 1 child
4% to 5%



Pyloric stenosis



1 affected child
3%



Mother affected
16%




Father affected
5%

The four most common prenatal tests:  MSAFP, ultrasound, chorionic villus sampling, amniocentesis
· Tools for prenatal screening 

· MSAFP

· elevated: Twins neural tube defects intestinal obstruction congenital hepatitis congenital nephrosis impending fetal demise 


omphalocele
· decreased:  Trisomy 21 and possibly other chromosomal disorders

· Ultra Sound: assessment of growth 

· hydrops fetalis 

· hydronephrosis 

· neural tube defects 

· intestinal obstruction 

· congenital heart disease 

· diaphragmatic hernia  

· gastroschisis

· omphalocele

· limb reduction abnormalities 

· Amniocentesis/ Cordocentesis

·  Fetal anemia  

· fetal acid-base and oxygenation  

· fetal hypoalbuminemia  

· thrombocytopenia  

· alpha-1-antirypsin deficiency  

· thalassemia

· Chorionic Villi Sampling

· DNA analysis

· Alpha-I-antitrypsin deficiency
· thalassemia. sickle cell anemia
· muscular dystrophy
· hemophilia A
· congenital adrenal hyperplasia
· phenylketonuria
· Enzyme assay

· Tay-Sachs disease 

· galactosemia

· Hunter syndrome 

· maple syrup urine disease 

· Wolman syndrome 

· Lesch-Nyhan syndrome 

· Gaucher disease 

· I-cell disease

· Menkes disease

· Chromosome disorders

· Trisomy 13, 18,21 

· chromosome deletions

· Turner syndrome 

· Klinefelter syndrome 

· fragile X

· Fetal skin biopsy

· Albinism

· epidermolysis bullosa

· xeroderma pigmentosum

Physical Examination

INDICATIONS Referral Needed for Genetic Evaluation/Counseling

· Minor congenital malformation when it occurs with a major defect(heart, renal, neural)

· Multiple Minor congenital defects

· Mental Retardation of Unknown Cause

The clinician’s best tools in the diagnosis of the dysmorphic child are his or her eyes, the child's parents and other family members, and several guiding principles. The task involves the determination of the pathogenesis and close attention to the appearance of marked  or subtle patterns 


shape of head

location and shape of ears 
palmar & sole creases


spinal abnormalities
protruding tongue
.
asymmetrical growth


retinal detachment
developmental lag
severe jaundice


persistent vomiting
malabsorption
respiratory distress

colorblindness


seizures

Anomalies and Associated Conditions


LOCATION
ANOMALY

CONDITION​





Back
Scoliosis

Stickler syndrome, neurofibromatosis



Chest
Pectus excavatum

Marfan's syndrome




Digits
Curved fifth fingers (clinodactyly)

Russell-Silver syndrome



Finger-like thumbs

Holt-Oram syndrome, Aase syndrome


Polydactyly

Carpenter's syndrome, trisomy 13 syndrome


Broad thumbs/great toes

Rubinstein-Taybi _syndrome


Syndactyly

Apert's syndrome



Nail hypoplasia

Fetal hydantoin syndrome, Coffin-Siris syndrome '



Second ringer overlaps third

Trisomy 18, trisomy 13




  finger, 5th  finger overlaps




  4th finger









Ears
low-set

Trisomy 18, Treacher Collins' syndrome



Crumpled

Deal syndrome



Small

Down syndrome


Large 

Sotos' syndrome


Preauricular tags

Goldenhar's syndrome



Preauricular pits

BOR syndrome


Eyes
Microphthalmos

Oculodentodigital dysplasia



Coloboma of iris

CHARGE association



Stellate pattern of iris

Williams syndrome



Absent iris

Aniridia-Wilms' tumor


Cataracts

Hallermann-Streiff syndrome




Face
Unique facial gestalt

Down syndrome, Williams’s syndrome, Prader-Willi 





syndrome, Cornelia de Lange syndrome, whistling face 





syndrome





Genitalia
Hypospadias

Smith-Lemli-Opitz syndrome



Micropenis

Robinow's syndrome



Scrotal shawl

Aarskog's syndrome



Hypoplasia of labia majora

Escobar syndrome





Hair
Widow's peak

Frontonasal dysplasia



White forelock

Waardenburg syndrome

.

Low posterior hairline

Turner's syndrome, Noonan's syndrome



Scalp defect

Trisomy 13



Sparse to absent

Hypohidrotic ectodermal dysplasia



Kinky 

Menkes' syndrome





Hands/feet
Short

Prader-Willi syndrome



Long


Manan's syndrome



Abnormal palm/sole creases

Sotos’ syndrome, Down syndrome



Head
Macrocephaly


Hydrocecphalus, Sotos' syndrome



Microcecphaly


Many syndromes





LOCATION
ANOMALY

CONDITION​





Joints
Dislocations


Larsen's syndrome




Elbow abnormalities


Turner's syndrome, XXXXY syndrome



Absent patella


Trisomy 8



Contractures


Deal syndrome, arthrogrypotic conditions


Limbs
Long


Beal syndrome, Stickler syndrome, XYY syndrome



Short


Many short-limbed dwarfing syndromes



Radial hypoplasia


VATER association





Mandible

Hypoplasia


Pierre Robin sequence




Maxilla

Hypoplasia


Nager syndrome





Mouth
Large


Goldenhar's syndrome



Multiple frenula


Orofaciodigital syndrome




Large tongue


Beckwith-Wiedemann syndrome


   Neck
Webbed


Noonan's syndrome



Short


Klippel-Feil syndrome



   Nose
Small


Fetal warfarin effect


Large


Seckel's syndrome



Choanal atresia


CHARGE association



   Ocular region
Hypertelorism


Opitz syndrome, Aarskog's syndrome


Hypotelorism 

Holoprosencephaly



Short palpebral fissures

Fetal alcohol syndrome, blepharophimosis



Epicanthic fold


Fetal trimethadione syndrome


Upward slant of palpebral fissures

Down syndrome




Downward slant of palpebral fissures

Treacher Collins' syndrome




Synophrys (fusion of eyebrows in midline
Cornelia de Lange syndrome



   Philtrum

Prominent

Trichorhinophalangca1 syndrome



Long


Williams syndrome



Short


Cohen syndrome



Smooth


Fetal alcohol syndrome



   Skin
Cafe au lait spots

Neurofibromatosis, Russell-Silver syndrome, Bloom's 






syndrome



Pigmented nevi


Turner’s syndrome



Multiple lentigines
               Leopard syndrome
'



Telangiectases


Ataxis-telangiectasia syndrome, Bloom's syndrome. 





Rothmund- Thomson syndrome



Hemangiomata


Sturge-Weber syndrome



   Teeth
Hypodontia .


Hypohidrotic ectodermal dysplasia



Caries


Dentinogenesis imperfecta



Neonatal


Ellis-van Creveld syndrome



   Thorax
Small


Jeune's syndrome

These are illustrative conditions; often other conditions will also have the anomaly.

Looking for patterns:

The anomalies described above can be characterized as "major" (those with functional, surgical, or cosmetic consequences) or "minor" (those without consequences). Bear in mind that normal variants may constitute minor anomalies in the context of a syndrome.

A pattern of anomalies will often reveal the diagnosis and can present as syndromes, sequences, or associations.

Sequence:

A sequence refers to an isolated developmental abnormality and its subsequent structural consequences. An example is the initial mandibular hypoplasia of the Pierre Robin sequence that results in small chin, cleft palate, obstructive airway, and anoxia. The cause of a sequence is not necessarily defined.

Syndrome:

A syndrome consists of a pattern of malformations that are recognized to result from a specified cause, such as trisomies.

Association:

Associations are recognized as nonrandom and significant groupings of malformations without known etiologies. Two of the common associations are VACTERL and CHARGE. VACTERL, previously known as VATER, describes vertebral anomalies, anal atresia, cardiac defects, trachesophageal fistula with atresia, radial and renal defects, and limb defects. CHARGE consists of coloboma of the eye; heart defects, atresia of the choanae, retardation:  growth and mental, genital anomalies in the male, and ear anomalies.

In addition to the examination directed at recognition of patterns, there arc several measurements that can be made to facilitate a diagnosis. The size of the hands and feet as well as the ratio of upper body length (crown to pubis sym​physis) to lower body length (symphysis to soles) can signal dwarfing syndromes. The measurement of inner canthal distance, interpupillary distance, corneal diameter, internipple distance, and penile length may lead to diagnostic clues.

Be aware of the risk factors for structural anomalies:  
Children at Risk for Structural Anomalies
1. The child with a family history of structural anomalies
2. The child with one known structural anomaly

3. The small-for-dates infant
4. The infant of a mother with diabetes mellitus, phenylketonuria, epilepsy, or alcoholism
5. The mentally retarded child

Low-set Ears

Because of their association with various syndromes, low-set ears can be a finding of extreme importance. There is still a controversy over what constitutes low-set ears. We prefer a method of evaluation suggested by Dr. Murray Feingold. In the figure, the face has a sheet of x-ray mm held over it. On the margins of the film are measurement scales, and the center of the film is bisected by a horizontal line that is aligned with the medial canthi of the eyes. The amount of the ear lying above the line is measured as well as the overall length of the ear. If the ear is below the center line, the ear is low set. If 10% or less of the overall length of the ear is .above the line, the ears are said to be low set. If low-set ears are found, look carefully for other physical abnormalities.
​
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If a / b x 100 < 10, the ears are low set.

Some Syndromes Associated with Low-set Ears


Apert's syndrome

Down's syndrome

Seckel's syndrome


Camptomelic syndrome

Fetal hydantoin syndrome

Trisomy 13 syndrome


Carpenter's syndrome

Hallermann-Streiff syndrome

Trisomy 18 syndrome


Cri-du-Chat syndrome

Noonan's syndrome 

Treacher-Collins syndrome


Deletion of the short arm

Saethre-Chotzen syndrome
  Turner's syndrome


    of chromosome 13



Lab Evaluation: 

· Urinalysis: (reducing substances ego glucose, galactose, fructose, lactose), ketoacids

· Neonatal


· PKU: branched chain ketoaciduria, galactosemia, also

· THYROID

· SICKLE CELL & THALASEMIAS

· ADRENAL HYPERPLASIA


When done on the first day
16% missed


When pone on the second day
2% missed


When done on 3-14th day
0.3% missed



Must be done by day 14 because of turnaround time and correlation of poor outcome to delay of onset of treatment.
� Keele DK. A diagnostic approach to the dysmorphic child. Contemp Ped Nov:63-84, 1985.


� Oski FA, et al.  Principles and Practice of Pediatrics.  Philadelphia, J.B. Lippincot, 1990


� Feingold M: Commentary, Yearbook of Pediatrics, p 152, 1977.








