ANSWERS

Board Review Week of September 28th
Genetics and Dysmorphology

Question 72
A 10-year-old boy (individual III,1 in the pedigree) (Item Q72A) presents for evaluation of ligamentous laxity and multiple joint dislocations. The family history is notable for a father who has scoliosis and ligamentous laxity, a paternal aunt who has had retinal detachments and mitral valve prolapse, and a paternal grandmother who had joint dislocations and now has osteoarthritis.

a) autosomal dominant
b) autosomal recessive
c) mitochondrial
d) X-linked dominant
e) X-linked recessive
Answer A
To determine the pattern of inheritance for a given condition, it is helpful to draw a pedigree. In the pedigree of the child described in the vignette (Item C72A), there is vertical transmission of a connective tissue disorder through three generations, which rules out autosomal recessive inheritance if there is no consanguinity. X-linked inheritance is ruled out by the male-to-male transmission (from the father to the son). Male-to-male transmission also excludes mitochondrial inheritance because mitochondria are transmitted almost exclusively through our mothers. Therefore, the mode of transmission for the disorder described in the vignette is autosomal dominant. 

Hallmarks of autosomal dominant inheritance include father-to-son transmission, variable expressivity, and the potential for reduced penetrance. Many dominant conditions have a high rate of spontaneous mutation (eg, neurofibromatosis type 1 [50%] and achondroplasia [80%]). The recurrence risk is 50% for all individuals who have autosomal dominant conditions.

Question 24
A female infant is born with unilateral cleft lip and palate. Findings on the remainder of the physical examination are normal, and you inform the parents that this apparently is an isolated birth defect. 

During counseling of the family about their risk for having another similarly affected child, the statement that you are MOST likely to include is that

a) because the defect is isolated, their risk is no greater than that of any other couple
b) cleft lip with/without cleft palate is a multifactorial trait that has a 4% risk of recurrence
c) the recurrence risk can be estimated only after a chromosome analysis has been obtained
d) the risk is increased for future females, but not males
e) the risk is increased only if one of the parents had cleft lip with/without cleft palate
answer B

Isolated cleft lip with/without cleft palate is inherited as a multifactorial trait that is due to the interaction of genetic and environmental factors. Multifactorial inheritance commonly refers to traits that occur with greater frequency among individuals in a particular family than they do in the general population, but at a lower rate than would be expected for single-gene traits. Recurrence risks for multifactorial traits have been derived by analysis of many families that express the trait. For cleft lip with/without cleft palate, the recurrence risk for a family in which neither parent is affected and there is one affected child is approximately 4% in future pregnancies. 

In general, disorders that are inherited as multifactorial traits include most of the common birth defects (Item C24A) as well as many adult-onset diseases. For most multifactorial birth defects, the recurrence risk for parents who have had one affected child ranges from 2% to 5%, although some traits are associated with higher risks (eg, 10% for hypospadias). Risks may be modified based on other characteristics, such as the severity of the defect, the sex of the affected individual, and the number of affected individuals in the family. For example, unilateral cleft lip has a recurrence risk of 4%, while bilateral cleft lip has a recurrence risk of 6%. Similarly, some defects have a sex predilection, including Hirschsprung disease and pyloric stenosis, which appear more commonly in males, and hip dislocation, which is more common among females. In families in which one of these defects has occurred, the risk to future offspring is greater if the original affected child is of the less commonly affected sex. For example, the recurrence risk for subsequent siblings of a child who has pyloric stenosis is greater if the affected child is a girl rather than a boy. Estimation of recurrence risks also requires that information be obtained about the extended family to determine if there are other similarly affected individuals, particularly first-degree relatives. The risk is lowest in families in whom a single individual is affected; families that include multiple affected individuals have a higher risk. For example, the recurrence risk for subsequent siblings of a child who has clubfoot is 3%, but if one parent also had clubfoot, the risk increases to 10%. 

To provide the most accurate information about recurrence risk to families, all children who have birth defects should be examined carefully for the presence of other abnormalities. The possibility that the most obvious defect actually is part of a genetic syndrome, which may carry a higher risk, must be considered in all cases. For example, cleft lip is the most obvious feature of van der Woude syndrome, which also includes lip pits and the possible absence of central incisors. This disorder is transmitted as an autosomal dominant trait, with a 50% recurrence risk. Thus, families that have this genetic syndrome are at much higher risk for recurrence, and the parents should be examined if this disorder is suspected. 

Alternatively, some birth defects can occur following exposure to a teratogen, in which case the recurrence risk in future pregnancies is not increased if the teratogen is avoided (eg, cleft lip with/without cleft palate in fetuses exposed to phenytoin). 

In general, chromosome analysis should be obtained in infants and children who have two or more major abnormalities (eg, clefting and congenital heart disease) or one major anomaly and two or three minor defects (eg, epicanthal folds, single palmar crease). Accordingly, chromosome analysis is not indicated for the infant described in the vignette, who has an isolated cleft lip and palate.

Question 88
You are discussing the common indications for chromosome analysis with a group of third-year medical students.

Of the following, the MOST appropriate statement to include in your discussion is that

a) a blood karyotype should be obtained in any newborn who has multiple congenital anomalies and growth retardation
b) a blood karyotype should be obtained only for a girl who has short stature if a buccal smear is negative
c) chromosome analysis is not necessary to confirm the diagnosis of Down syndrome if the major clinical features are present
d) chromosome analysis must be obtained to assess the reproductive risk for a woman who has a sibling who has trisomy 21
e) routine chromosome analysis is adequate for the diagnosis of microdeletion syndromes, such as DiGeorge syndrome
answer A

Blood chromosome analysis can detect both abnormalities in chromosome number and gross structural defects of individual chromosomes. The numerical abnormalities can involve extra sets of all the chromosomes (eg, triploidy), the presence of a single extra chromosome (eg, trisomy), or the absence of a chromosome (eg, monosomy). Structural changes include deletions, duplications, translocations, and inversions. In general, chromosomal defects are associated with a combination of dysmorphic features; multiple congenital anomalies; growth deficiency; and variable degrees of developmental delay, learning problems, and mental retardation. Therefore, it is appropriate to obtain a chromosome analysis in any newborn who has multiple congenital anomalies and growth retardation. 

Turner syndrome (TS) results from complete absence or structural abnormality of an X chromosome. Growth retardation is one feature of the syndrome. Although features of TS often include a webbed neck, congenital heart disease, and ovarian dysgenesis, affected girls may have short stature alone. Because a buccal smear is not a reliable screening test for TS, all patients in whom TS is suspected should have a blood karyotype. 

Chromosome analysis should be obtained in every infant suspected of having Down syndrome, which can result from trisomy 21 or structural rearrangements involving chromosome 21. In particular, it is important to determine if there is a translocation involving chromosome 21 because one of the parents also may carry the structural rearrangement in a balanced form. In this case, the risk to future pregnancies is increased markedly. The sibling of an individual who has trisomy 21 is not at any additional risk for having a child who has a chromosome abnormality. 

Microdeletion syndromes such as 22q11 syndrome usually cannot be detected on routine chromosome analysis. Therefore, it is recommended that fluorescent in situ hybridization studies be carried out using a molecular probe for the precise area of interest to determine if a microdeletion is present.

Question 104
The pregnant mother of a 3-year-old girl in your practice is concerned because her obstetrician just told her that her serum alpha-fetoprotein value is markedly increased.

Of the following, the MOST appropriate advice to give to this woman is that she should consider

a) having an ultrasonographic examination to date her pregnancy and to search for fetal anomalies
b) having another blood sample drawn to repeat the test
c) having chorionic villus sampling as soon as possible to determine the chromosome complement of the fetus
d) obtaining further testing only if she is older than age 35
e) being concerned only if there is a history of open neural tube defects in her family
answer A

Alpha-fetoprotein (AFP) is produced by the fetal liver and crosses the placenta to enter the maternal circulation. Any defect that causes a breech in fetal skin can result in increased levels of AFP in the maternal circulation due to leaking of the protein. These fetal defects include open neural tube defects, anencephaly, gastroschisis, and omphalocele. Maternal serum AFP (MSAFP) concentrations also can be increased in twin pregnancies, those in which there is fetal demise or impending fetal demise, and in pregnancies in which the fetus has congenital nephrosis. Because the measurement of MSAFP is simple and inexpensive, the American College of Obstetricians and Gynecologists, the American Society of Human Genetics, and the American Academy of Pediatrics recommend offering MSAFP screening to all pregnant women at 16 to 18 weeks of gestation. However, such screening should be undertaken only if there is adequate counseling, access to high-quality laboratory services, and appropriate facilities for follow-up testing (ie, qualified diagnostic centers that offer conventional and high-resolution ultrasonography and amniocentesis). More recently, other biochemical markers have been added to this screening test to permit the identification of pregnancies at increased risk for chromosomal abnormalities, most notably trisomy 21. 

Depending on the cutoff used by the laboratory to define an elevated MSAFP concentration, which is usually 2 to 2.5 times the median value for gestational age, MSAFP screening detects most fetuses that have open neural tube defects. However, because it is a screening test, MSAFP results are abnormal in approximately 1% to 5% of pregnant women. Because the incidence of open neural tube defects is generally 1 in 1,000 or less, most findings of elevated MSAFP are due to other reasons (eg, incorrect dating of the pregnancy, other congenital anomalies, intrauterine growth restriction, multiple gestations, fetal demise). Incorrect dating is the most common reason for a false-positive MSAFP result, and ultrasonography should be used to date the pregnancy. If the dating of the pregnancy is changed by ultrasonography, the MSAFP value should be recalculated to reassess the risk. If the dating is correct, the patient should be offered high-resolution fetal ultrasonography to search for anomalies. If ultrasonography does not provide an explanation for the abnormal result (as occurs in about 50% of cases), amniocentesis should be offered to measure amniotic fluid AFP. 

Some laboratories request a second sample after an initial elevated MSAFP finding; others proceed immediately to follow-up ultrasonography. In general, second samples should be obtained only if the initial MSAFP concentration is minimally elevated and there is sufficient time for processing a second specimen. 

Clinical trials in pregnant women who have had a prior pregnancy affected by a neural tube defect have demonstrated that folic acid supplements substantially reduce the risk of recurrent neural tube defects. In one such trial, administration of 4 mg of folic acid daily, beginning at least 1 month before conception through the first trimester, reduced the recurrence risk of neural tube defects from 3.5% to 1.0%. Trials in women who have not had a prior affected pregnancy also have shown a beneficial effect. It is now recommended that all women of childbearing age take folic acid supplements to reduce the risk for neural tube defects. All women still should undergo maternal serum screening because folic acid supplements do not prevent all neural tube defects. 

Because elevated MSAFP concentrations are associated primarily with open neural tube defects, which usually do not result from chromosome abnormalities, chorionic villus sampling (performed at 10 to 12 weeks' gestation), which is used to determine fetal karyotype, is not indicated for the woman described in the vignette. In addition, AFP cannot be measured in chorionic villi. Open neural tube defects are among the most common birth defects, occurring in approximately 1 in 1,000 pregnancies. In most cases, there is no family history, although those who do have a positive family history may be at increased risk over the general population. There is no association between the occurrence of neural tube defects and maternal age.

Question 152
A newborn female has loose neck skin (Item Q152A) and nonpitting edema of the lower extremities (Item Q152B). 

Of the following, the MOST appropriate evaluation for this infant is

a) blood chromosome analysis
b) magnetic resonance imaging of the brain
c) slitlamp ophthalmologic examination
d) ultrasonography of the liver
e) voiding cystourethrography
answer A
The finding of loose neck skin (Item C152A), which is suggestive of the presence of a cystic hygroma in fetal life, and nonpitting edema of the lower extremities in a newborn female should raise the suspicion of Turner syndrome (TS). Congenital lymphedema (Item C152B), which occurs in up to 80% of affected females, typically disappears during infancy, leaving only a puffy appearance to the hands and feet, although in some patients it reappears when estrogen therapy is initiated. The redundant posterior neck skin can persist as the pterygium colli, or webbed neck. The clinical diagnosis of TS should be confirmed by peripheral blood chromosome analysis, which will reveal monosomy X, mosaic monosomy X, or the presence of an abnormal X chromosome that contains a deletion. A buccal smear lacks sensitivity and should not be used to make the diagnosis of TS. 

Affected girls also have short stature, ovarian dysgenesis, a broad chest with wide-spaced nipples (Item C152C), ear anomalies, cubitus valgus, and renal (eg, pelvic kidney, horseshoe kidney) and cardiac (eg, bicuspid aortic valve, coarctation of the aorta) defects. Intelligence typically is normal. Estrogen replacement therapy at the expected time of puberty is required in most cases, and treatment with growth hormone also should be offered. 

Magnetic resonance imaging of the brain, slitlamp ophthalmologic examination, and ultrasonography of the liver are not routinely indicated. Although renal defects may be present, the most common abnormality is horseshoe kidney, which can be detected by ultrasonography and usually has no clinical effects that would prompt the need for voiding cystourethrography.

Question 136
A newborn has microcephaly, dysmorphic features (including a prominent forehead, protuberant ears, and micrognathia), bilateral hip dislocation, clinodactyly, and a single transverse palmar crease bilaterally. Peripheral blood chromosome analysis reveals an unbalanced translocation that results in partial trisomy 9. 

Of the following, the MOST appropriate statement to include when discussing the diagnosis with the parents of this infant is that

a) chromosome analysis should be obtained on both parents to determine if they are balanced translocation carriers
b) chromosome analysis of their other children is unnecessary
c) mental development should be normal because their infant does not have a full trisomy
d) their risk for a similarly affected child in future pregnancies is very small
e) they are at increased risk for other trisomies (eg, Down syndrome) in future pregnancies
answer A

The finding of an unbalanced translocation in an infant always should prompt examination of the parental blood karyotypes to determine if the translocation is familial. Translocations usually involve the exchange of genetic material between two chromosomes. Robertsonian translocations result from fusion of the centromere of two acrocentric chromosomes (chromosomes 13, 14, 15, 21, and 22); reciprocal translocations result from the breakage of two chromosomes away from the centromere, with exchange of the chromosomal material distal to the breakpoints. During meiosis, distribution of the translocated chromosomes can give rise to normal gametes, gametes that carry the balanced rearrangement, or gametes that have a duplication or deficiency of some chromosomal material. Unless the translocation has disrupted a gene, carriers of balanced translocations usually are phenotypically normal. However, carriers are at risk for having abnormal offspring if unbalanced gametes are formed. Thus, it is important to study the chromosomes of the parents of any infant who has a translocation to assess their risk for recurrence in future pregnancies. Some couples in whom one member carries a balanced translocation may have a history of multiple miscarriages, which is explained by the loss of embryos/fetuses that have unbalanced translocations incompatible with survival. 

Trisomy for the short arm of chromosome 9 is the most frequent partial trisomy and results in the phenotypic features noted in the infant described in the vignette. Intellectual impairment always is present, although to varying degrees. The phenotypically normal child of a parent who carries a balanced translocation would be expected to have either a normal karyotype or to be a balanced translocation carrier. Such children should be offered chromosomal analysis and genetic counseling by the time they are of reproductive age. Balanced translocation carriers are primarily at risk for having children who have an unbalanced chromosome complement, not trisomies.

Question 216
A newborn female has a cardiac murmur. Before the cardiologist arrives to evaluate her, she has a seizure. Results of laboratory testing include a serum calcium concentration of 5.0 mg/dL (1.25 mmol/L). Subsequently, echocardiography reveals an aortic arch anomaly. 

Of the following, the MOST appropriate test to obtain to aid in the diagnosis of this infant is

a) brainstem auditory evoked potentials
b) electroencephalography
c) fluorescent in situ hybridization analysis of chromosome 22
d) peripheral blood chromosome analysis
e) thyroid function testing
answer C

The infant described in the vignette has a number of features of 22q11 deletion syndrome, which includes most infants affected by DiGeorge syndrome (80% to 90%) and velocardiofacial syndrome (95%). DiGeorge syndrome results from abnormal cervical neural crest migration into the derivatives of the third and fourth pharyngeal arches and pouches during early embryogenesis. The pattern of malformations includes hypoplasia or aplasia of the thymus and parathyroid glands and structural abnormalities of the great vessels. The defects lead to the classic clinical manifestations of deficient cellular immunity due to T-cell dysfunction, causing increased susceptibility to infection; hypocalcemia due to absent parathyroid hormone, resulting in hypocalcemic seizures; and aortic arch abnormalities. Some affected infants also have dysmorphic facial features, which can include short palpebral fissures, short philtrum, micrognathia, and ear abnormalities. 

Most patients who have DiGeorge syndrome are found to have partial monosomy for the proximal long arm of chromosome 22 due to microdeletion of 22q11.2. This microdeletion can be detected by fluorescent in situ hybridization (FISH) using a molecular probe specific for the region. Although the deletion occasionally is evident on routine chromosome analysis, the FISH study is much more sensitive. Most cases represent de novo deletion events, although familial cases have been described. 

The 22q11.2 deletion is associated with a variety of other phenotypes, including the velocardiofacial syndrome, conotruncal anomaly-face syndrome, and others. Velocardiofacial syndrome denotes patients who have the features of DiGeorge syndrome plus craniofacial (unusual palpebral fissures, broad nasal root, narrow upper lip) and palatal (cleft uvula, submucous cleft palate, cleft palate) abnormalities. Of interest, all of these phenotypes can be evident in a single family in which a heritable chromosome 22 deletion is present. It has been suggested that this constellation of related syndromes that have the common etiologic factor of a chromosome 22q11.2 deletion should be termed "22q11 deletion syndrome." Because deafness is not a major Because deafness is not a major feature of DiGeorge syndrome, obtaining brainstem auditory evoked potentials is not indicated at this time and will not aid in diagnosis. The cause of the seizure in the infant described in the vignette is hypocalcemia, and electroencephalography would not provide additional useful information for management, which should include administration of calcium. Thyroid function usually is preserved in DiGeorge syndrome.

Question 56
Physical examination of a newborn female reveals meningomyelocele; dysmorphic features, including a narrow bifrontal diameter, epicanthal folds, a broad and low nasal bridge, and midface hypoplasia; and a short systolic murmur. Results of echocardiography document coarctation of the aortic arch.

Of the following, the MOST likely prenatal exposure to explain these findings is

a) alcohol
b) lithium
c) retinoic acid
d) thiazide diuretic
e) valproic acid
answer E
The use of anticonvulsants during pregnancy is associated with an increased risk for fetal anomalies. In particular, three syndromes have been delineated in association with the maternal use of valproic acid, trimethadione, and hydantoin, respectively. Mothers should be informed of the possible consequences to the fetus of anticonvulsant therapy during pregnancy. However, the potential harmful consequences of uncontrolled seizures for both the mother and the fetus also must be considered before making any specific recommendations for discontinuation of anticonvulsant therapy during pregnancy. 

Fetal valproate syndrome (Item C56A) is a pattern of malformations characterized by craniofacial anomalies that include a narrow bifrontal diameter, high forehead, epicanthal folds, broad and low nasal bridge, midfacial hypoplasia, long philtrum, and small mouth. Exposed infants, such as the one described in the vignette, also are at increased risk for cardiovascular anomalies, cleft lip, and meningomyelocele. The risk for meningomyelocele has been reported to be as high as 5%, and approximately 30% of exposed infants have some features of the syndrome. 

Fetal trimethadione syndrome results from exposure to this anticonvulsant during the first trimester and is characterized by mental deficiency, prenatal-onset growth deficiency, and craniofacial abnormalities, including a short upturned nose, low nasal bridge, prominent forehead, synophrys (fusion of the eyebrows), and malformed ears. Cardiovascular defects, ambiguous genitalia, and cleft lip with/without cleft palate also have been reported. Most infants exposed to trimethadione display one or more of these features, and the prognosis is poor in some because of the combination of serious heart defects and mental retardation. 

The fetal hydantoin syndrome is characterized by digit and nail hypoplasia (Item C56B), an unusual facies, and mental deficiency. Growth deficiency has been observed both prenatally and postnatally. Approximately 10% of prenatal exposures to hydantoin result in the entire syndrome, with another 33% producing some of the effects. Prenatal exposure to other anticonvulsants, including carbamazepine and phenobarbital, also has been reported to result in facial features similar to those observed in hydantoin syndrome. 

Prenatal exposure to alcohol may result in the fetal alcohol syndrome, which is characterized by prenatal onset of growth deficiency, microcephaly, a typical facies (Item C56C), and cardiac septal defects. However, an increased incidence of meningomyelocele is not characteristic. Although the use of diuretics in pregnancy is not encouraged, the administration of thiazide diuretics during the first trimester is associated only minimally with an increased incidence of birth defects, and in later trimesters, there is no strong association. 

Prenatal exposure to lithium poses an increased risk for congenital heart defects, including Ebstein anomaly, but an increase in myelomeningocele and craniofacial abnormalities is not reported. Isotretinoin exposure is characterized by central nervous system defects (eg, hydrocephalus, microcephaly, structural errors of neuronal migration), but not meningomyelocele. Other associated abnormalities include facial asymmetry, microtia or anotia, conotruncal cardiac abnormalities, and mental deficiency. The risk for retinoic acid embryopathy is 35% in women who continue to ingest the agent past the 15th day following conception.

Question 24
You care for a newborn who has Down syndrome due to an unbalanced 14;21 translocation. At the request of the cytogenetics laboratory director, you arranged for the parents' blood to be collected and karyotyped. You now are notified that the baby's mother has an unusual karyotype with a balanced 14;21 translocation. You plan to refer her for genetic counseling.

Of the following, the recurrence risk for having a baby who has Down syndrome in a future pregnancy for this woman is CLOSEST to

a) 1% added to her age-related risk
b) 15%
c) 30%
d) 50%
e) 100%
Answer B
Approximately 95% of individuals who have Down syndrome (DS) have an independent, extra copy of chromosome 21 due to nondisjunction (uneven chromosomal distribution caused by unequal cell division during gamete production or after conception). Another 4% have an unbalanced translocation between two chromosomes, resulting in an extra chromosome 21. The remaining 1%have a mosaic pattern, with the extra chromosome 21 present in some, but not all, cells. 

When DS is due to nondisjunction, the recurrence risk to the parents of the affected child is an empiric 1% added to the maternal age-related risk for having a child with DS; this risk typically ranges from 1% to 4%, depending on the mother's age.

Almost all translocation DS involves a Robertsonian translocation. Robertsonian translocations affect the acrocentric chromosomes (the centromere is close to the tip of the chromosome, and there is no structural DNA beyond that point): numbers 13, 14, 15, 21, and 22. Chromosome analysis should be performed in children in whom DS is suspected to ensure the correct diagnosis and to determine if there is a chromosome rearrangement that could place the parents at increased risk for having a future affected child. When a child has translocation DS, blood should be requested from parents for chromosome analysis. 

Approximately 25% of Robertsonian translocation DS cases are familial; 75% of such cases are de novo (happen for the first time in the affected individual). Empiric data show that when the translocation is de novo, the recurrence risk is less than 1%. If the father is the translocation carrier, the recurrence risk is about 1%. If the mother is the translocation carrier, as in the vignette, the likelihood of finding translocation DS at amniocentesis is 15%, and the risk for having a liveborn child who has translocation DS is about 10%.

Question 152
You care for a 3-year-old girl who was born with spina bifida. The child is otherwise normally formed and is developmentally appropriate with respect to her social, fine motor, and language skills. During a routine visit, her mother tells you that she is contemplating another pregnancy. You mention the important role of folic acid in the prevention of neural tube defects, and you recommend that she discuss this with her obstetrician.

Of the following, the recommendation, implemented before and during pregnancy, that should have the GREATEST impact on reducing this woman's risk for having a future child affected with spina bifida is to

a) consume only grains and cereals that are folic acid-fortified
b) increase consumption of folic acid-rich leafy green vegetables
c) measure the woman 's serum folic acid level and supplement accordingly
d) prescribe oral folic acid 0.4 mg daily
e) prescribe oral folic acid 4 mg daily
answer E

In 1992, the United States Public Health Service issued the recommendation that all women capable of becoming pregnant consume 0.4 mg (400 mcg) of folic acid daily to reduce their risk for pregnancies affected by neural tube defects (NTDs). In 1996, the United States Food and Drug Administration authorized fortification of domestic grain products with folic acid, and by 1998, such fortification was required.

Studies performed by the Centers for Disease Control and Prevention (CDC) and others show that NTD rates have declined about 20% to 30% since the introduction of folic acid-fortified cereal grains. However, this falls short of the approximately 70% decrease in NTDs associated with daily doses of 0.4 mg of folic acid. Many reasons probably account for the discrepancy in outcomes between the two methods of folic acid supplementation, including socioeconomic variables and dietary preferences.

For women who have had a previous pregnancy affected by an NTD, the CDC recommends daily consumption of 4 mg (4,000 mcg) of folic acid daily from the time they begin trying to get pregnant through the first trimester of pregnancy. These same women should consume 0.4 mg of folic acid daily when not trying to become pregnant.

Because the 4-mg dose is ten times higher than that recommended for women at average risk, and because folic acid supplementation via fortified grains has been shown not to be as successful in reducing NTDs as folic acid tablets, the latter are recommended for the mother described in the vignette. Measuring a woman's serum folic acid concentration does not reliably determine her need over an entire pregnancy. Leafy green vegetables are rich in folic acid, and their consumption is encouraged, but the amount any woman consumes is uncertain.

Question 40
A mother who is new to your area brings her 6-year-old daughter to your office for evaluation due to poor school performance and behavioral concerns. The child is in the first grade and is struggling with math and reading. The mother says that the girl is "hyper" and does not play well with other children. Despite almost being hit by a car recently, she repeatedly runs into the road in front of their house. On physical examination, you note that the child's height, weight, and head circumference are less than the 10th percentile. She has short palpebral fissures, a smooth philtrum, and a thin upper lip (Item Q40A).

Of the following, the MOST likely diagnosis is

a) Down syndrome
b) fetal alcohol syndrome
c) hypochondroplasia
d) Russell-Silver syndrome
e) 47,XXX
Answer B
The behavioral and physical features described for the girl in the vignette are most consistent with fetal alcohol syndrome (FAS). FAS is at one end of a spectrum of abnormalities associated with prenatal exposure to alcohol termed "fetal alcohol spectrum disorders" (FASD). 

Discussion continues about the various methods used to diagnose FASD. The Institute of Medicine of the National Academy of Sciences established diagnostic criteria in 1996, which have been expounded upon further by Astley and Clarren at the University of Washington (Washington criteria) in 2000, the Centers for Disease Control and Prevention in 2004, and Hoyme and associates at Stanford in 2005. All of these maintain three key features for the diagnosis of FAS: prenatal-onset growth deficiency, characteristic facial appearance, and central nervous system damage/dysfunction.

Children who have FAS typically have height, weight, and occipitofrontal circumference (OFC) below the 10th percentile from birth and continue to grow slowly. Characteristic facial features include midface hypoplasia (including flat nasal bridge and epicanthal folds), short palpebral fissures, relatively smooth philtrum, and a narrow upper lip that has a poorly defined "cupid’s bow" (Item C40A). Psychomotor development is delayed, and there is a typical pattern of both cognitive and behavioral abnormalities, including poor impulse control and poor judgment.

An FASD diagnosis should be ascertained as early as possible to ensure the best possible outcome for affected children. Management issues include parent education, careful physical examination (with attention to vision, hearing, the heart, the kidneys, and the musculoskeletal system), appropriate referrals, neuropsychological testing with proper school placement, and anticipatory guidance.

Children who have Down syndrome (DS) also may have height, weight, and OFC below the 10th percentile, and their growth should be plotted on DS growth curves. Typically, children who have DS have greater motor delay than children who have FAS because of the presence of hypotonia. Although midface hypoplasia is seen in DS, the facial features are very distinct from those of FAS (Item C40B).

Hypochondroplasia is an autosomal dominant dwarfing condition. Affected children have relative or absolute macrocephaly (Item C40C), and growth may be normal until after 2 years of age, when velocity slows and height ultimately falls below the 10th percentile. Diagnosis is based on bone abnormalities noted on skeletal survey. Affected children are at increased risk for mental retardation, but many are cognitively normal.

Russell-Silver syndrome typically is a sporadic, prenatal-onset short stature syndrome in which head growth is spared. The face has a triangular shape, with a broad forehead and narrow chin. Affected children remain small throughout childhood. Intelligence is typically normal.

47,XXX is estimated to occur in 1 in 1,000 children. Affected girls are physically indistinguishable from girls who have a 46,XX chromosome complement. They may be slightly taller than their chromosomally normal female siblings. Intelligence usually is normal.
Question 58
You are called to the nursery to evaluate a term newborn who has dysmorphic features. The baby is normally grown and vigorous. You note a small symmetrically receded mandible as well as posterior positioning of the tongue and a cleft palate. The baby’s 22 year old mother was born with similar features; she has no health problems at the present except for severe nearsightedness. 

Without intervention, this infant is MOST at risk over the upcoming year for the development of

a) Aortic root dilation

b) Cor pulmonale

c) Encephalopathy

d) Hepatic fibrosis

e) hydronephrosis
answer B

The newborn described in the vignette has the Pierre Robin Sequence (PRS), also known as the Robin sequence. Definitions of PRS are somewhat varied, but the one most accepted by dysmorphologists includes the triad of micrognathia, cleft palate, and glossoptosis. This combination of features has multiple potential causes. PRS may occur as an isolated sequence or it may be associated with a genetic syndrome, chromosome abnormality, teratogen exposure, or disruption (eg amniotic band sequence). No matter what the cause, there is restricted mandibular growth prior to 9 wks gestation that impedes normal distribution of the tongue along the floor of the mouth resulting in failure of the palatal shelves to close. This syndromic diagnosis with which PRS most commonly is associated is the Stickler syndrome, an autosomal dominant connective tissue disorder characterized by micrognathia, malar hypoplasia, and rapidly progressive high myopia. The mother in the vignette likely has Stickler syndrome.

Infants who have PRS have a significantly increased risk for upper airway obstruction. They may have difficulty with inspiration, periodic cyanosis, and labored breathing or apnea, most notably in the supine position. These problems are believed to occur because the tongue, which already is positioned posteriorly, slips further posteriorly and obstructs the airway. Early assessment for these complications is vital to prevent the development of pulmonary hypertension that can lead to cor pulmonale. Cor pulmonale is a well documented complication of PRS due to hypoxia, chronic carbon dioxide retention and elevated pulmonary vascular pressure. Management may involve glossopexy (suturing the tongue to the mucosal surface of the bottom lip), placement of an oral airway, or tracheostomy. Typically, the chin grows forward overtime and airway obstruction resolves spontaneously.
Each infant who has PRS should be evaluated by a medical geneticist, if possible, to determine whether the condition is an isolated finding or is associated with another diagnosis. If the infant has a chromosome abnormality, for example, he or she should receive further investigations for heart, kidney, and brain anomolies. However, when PRS is isolated, as in this newborn, generally there is no need for evaluation of systems other than the respiratory system.

Question 136
A neighbor approaches you regarding her concerns about her newborn grandson. Her 23-year-old daughter, the mother of the baby, had an uneventful pregnancy, labor, and delivery, and "all of her prenatal tests were normal. "The baby has been in the normal newborn nursery for 3 days, and he is feeding poorly. He "just can't seem to get the hang of sucking." She thinks he is probably just "lazy," and she describes him as feeling like a "rag doll" when she holds him. She has noticed that he has "a lot of skin" at the back of his neck, and his fifth fingers are "crooked" (Item Q136A). She thinks his penis is small. You suggest that she alert the baby's physician to her concerns.

Of the following, the MOST likely diagnosis is

a) 22q11 deletion
b) Achondroplasia
c) cri-du-chat syndrome
d) Down syndrome
e) Prader-Willi syndrome
Answer D

The hypotonia, poor feeding, excess nuchal skin, incurving (clinodactyly) of the fifth fingers, and questionably small phallus described for the infant in the vignette are consistent with Down syndrome (DS). Hypotonia and excess nuchal skin are present in 80% of newborns who have DS, fifth finger clinodactyly is present in approximately 50% (Item C136A), and a relatively small penis with reduced testicular volume occurs frequently. Other common features in the newborn who has DS are: poor Moro reflex (85%), joint hyperextensibility (80%), flat facial profile (Item C136B) (90%), upslanting palpebral fissures (80%), and dysplastic ear pinnae (60%).

Babies who have Prader-Willi syndrome (PWS) also exhibit hypotonia, and there may be a small phallus and in affected males. However, their facial features are distinct from those of DS; PWS is associated with almond-shaped eyes (Item C136C), bifrontal narrowing, and a narrow upper lip. The hands may have tapered fingers, and hands and feet tend to grow at a reduced rate, resulting in small hands and feet in later life.

Achondroplasia is associated with mild hypotonia, although affected newborns usually have an effective suck. Newborns typically are below the 10th percentile for length and have proximal shortening of arms and legs. There is typically macrocephaly, frontal bossing, and a depressed nasal bridge (Item C136D). The hands have a "trident" appearance due to a relatively large gap between the middle and distal phalanges of the third and fourth fingers (Item C136E).

22q11 deletion syndrome also is associated with hypotonia, and the distinctive facies includes a prominent nose with squared nasal root and pinched alae nasi, narrow palpebral fissures with hooded eyelids, and a small chin. Many affected individuals have cleft palate or submucous cleft palate.

Cri-du-chat syndrome (5p-) is characterized by hypotonia as well as downslanting palpebral fissures, ocular hypertelorism, and a catlike cry in the newborn period. Clinodactyly is not an associated feature, but a single transverse palmar crease is present in approximately 80% of affected individuals.
