Musculoskeletal Board Review Questions and Answers: from PREP 2009-2011


1. While examining a newborn, you note a persistent curve in the spine regardless of the baby's position. You order spine radiographs, which reveal multiple vertebral malformations and segmentation defects (Item Q55).

Of the following, the MOST appropriate studies to guide further management are:

A. chromosome analysis and renal ultrasonography
B. echocardiography and chromosome analysis
C. echocardiography and renal ultrasonography
D. head ultrasonography and ophthalmology consultation
E. renal and head ultrasonography



C. echocardiography and renal ultrasonography

Congenital scoliosis, as described for the infant in the vignette, is caused by errors in vertebral development during embryogenesis, resulting in abnormal segmentation or formation (Item C55). It is associated with other malformations in more than 50% of affected individuals, most commonly involving the heart, kidneys, and spinal cord. Most cases of congenital scoliosis are not hereditary, although numerous syndromes include spinal malformations.

The child who has congenital scoliosis should receive serial posteroanterior and lateral spine radiographs beginning, ideally, at birth. After 1 year of age, spine radiographs should be taken with the child standing and the pelvis maintained in a level position. Computed tomography scan with thin slices and three-dimensional reconstruction may be helpful, especially if malformations are multiple or complex. Magnetic resonance imaging (MRI) with cartilage sequences is recommended to determine growth potential. Significant progression of scoliosis usually warrants surgery. Bracing typically is not helpful as a primary treatment modality but may be recommended after surgery.

Every child who has congenital scoliosis and vertebral anomalies should be evaluated clinically for associated malformations. Up to 20% of affected individuals have abnormalities of the urinary tract, and up to 25% have cardiac anomalies. Therefore, children should receive screening renal ultrasonography and echocardiography. Up to 40% of affected children may have abnormalities of the spinal cord such as syrinx and tethered cord, warranting spinal MRI. Chromosome analysis, ophthalmology evaluation, and head ultrasonography typically are not helpful in directing management but must be considered on a case-by-case basis.

American Board of Pediatrics Content Specification:
Know that congenital scoliosis is associated with other congenital abnormalities



2. A 12-year-old boy is brought to the emergency department by emergency medical services after sustaining a lower leg injury sliding into home plate during a baseball game. He tells you that he thinks his leg twisted when he slid. He reports that he had immediate pain in his right ankle and has been unable to walk since the injury occurred. Prior to transport, the paramedics splinted his right lower leg. On physical examination, he has significant swelling and ecchymosis around his distal tibia and fibula. Following the administration of analgesia, radiographs are obtained (Item Q64).

Of the following, the MOST likely complication of this injury is


A. avascular necrosis of the distal tibia
B. osteochondritis desiccans
C. osteomyelitis
D. tibial growth arrest
E. unicameral bone cyst



D. tibial growth arrest

Pediatric fracture patterns differ from those in adults for a variety of biomechanical, physiologic, and anatomic reasons. Most importantly, children are at risk of orthopedic injuries involving the growth plates (physes) that may lead to adverse sequelae if not diagnosed acutely and managed appropriately. Physeal injuries occur most commonly in school-age children and account for 15% to 30% of all pediatric fractures.

The physis, or growth plate, of the pediatric bone is located between the metaphysis and the epiphysis. This region of the pediatric skeleton is composed predominantly of cartilage cells that multiply rapidly, calcify along the metaphyses, and lead to longitudinal bone growth. Although the growth activity at the physes is responsible for rapid fracture healing, damage to this area can impair healing and future growth. This region of the bone is particularly vulnerable to injury because the weaker physeal cartilage is less resistant to traumatic forces than the mineralized bone and ligaments.

Epiphyseal fractures typically are categorized using the five-tier Salter-Harris classification, a scale based on the degree of physeal, bone, and joint involvement (Item C64A) and (Item C64B). This categorization largely determines fracture management and prognosis. The radiograph of the boy described in the vignette indicates that he has suffered a type IV tibial fracture (Item C64C). His fracture is unique in that it occurs through three anatomic planes: coronally through the distal tibial metaphysis, transversely through the physis, and sagittally through the epiphysis (ie, a triplane fracture). These fractures occur because the physis has not fused completely. An associated fibular fracture is a common finding.

Osteochondritis desiccans most commonly affects the medial femoral condyle of the knee. Caused by repetitive stress, it is characterized by bone fragment development and separation at the posterolateral aspect of the distal femur (Item C64D).

Unicameral, or simple, bone cysts usually are found in the metaphyses of long bones of children between 4 and 12 years (Item C64E). They may lead to pathologic fractures but most often are asymptomatic and stop expanding after skeletal maturity is reached.

Unless the fracture is open, osteomyelitis is not a likely complication. Distal tibial avascular necrosis has been reported as an extremely rare complication of severe fractures in adults whose physes already are closed.

American Board of Pediatrics Content Specification:
Understand the importance of growth plate fractures and injuries 


3. A 16-month-old boy is brought to your clinic because his mother says he is "walking funny" today. She states that he has been walking for 4 months and is very active, but she is unaware of any trauma or falls. She denies fever or other symptoms. He appears well and has normal vital signs. Physical examination reveals mild tenderness to palpation over the medial aspect of the lower leg just above the ankle. There is no overlying bruising, erythema, or edema, and you can elicit full range of motion in the hips, knees, and ankles.

Of the following, the MOST likely diagnosis is:


A. aneurysmal bone cyst
B. ankle sprain
C. fracture
D. osteomyelitis
E. transient synovitis



C. fracture

The differential diagnosis of the child who has an acute limp includes infectious causes such as osteomyelitis and septic arthritis, postinfectious entities such as transient synovitis and rheumatic fever, and injuries related to accidental or nonaccidental trauma. The presence of fever or other signs and symptoms, including erythema and limitation of joint motion, should lead the clinician to investigate infectious or postinfectious causes. However, in the absence of constitutional symptoms and typical external signs of infection, such as described for the boy in the vignette, an occult fracture should be considered, even if no history of trauma is elicited.

Careful questioning regarding any falls or injuries, observation of the parent-child interaction, and a complete physical examination that includes the skin are important because many children who have fractures from inflicted trauma come to medical attention because of vague limb pain or limp. However, the presence of a fracture in a toddler does not necessarily indicate inflicted injury (eg, child abuse) because children who are just learning to walk and run can fall and sustain injury without the parent's awareness of the event.

Anteroposterior and lateral radiographs of the lower extremities are indicated if a fracture is suspected, and the type of fracture seen can provide some clues as to the mechanism of injury. One of the most common fractures in children is a nondisplaced spiral fracture of the tibia, otherwise as known as a "toddler's fracture" (Item C67A). The mechanism of injury is a twisting movement of the lower leg that occurs as the toddler learns to move around his or her environment. Examination often reveals only a limp or tenderness over the affected area. Initial radiographs can appear normal, with a periosteal reaction appearing in follow-up films. Torus (buckle) and greenstick (Item C67B) fractures also can be seen with relatively minor trauma because children's bones are more porous and more likely to "buckle" or bend with trauma than adult bones. Fractures of the growth plate are common with trauma and are particularly concerning because of the risk of growth retardation at the site of the fracture. The Salter-Harris system is used to classify types of growth plate fractures and identify patients who are at high risk of growth failure. Finally, some types of fractures should alert the clinician immediately to the possibility of child abuse, including multiple fractures in different stages of healing, metaphyseal "chip" fractures (Item C67C), femoral fracture in children younger than 1 year of age (Item C67D), and scapular fracture.

The minimal external signs and no constitutional symptoms such as fever reported for the child in the vignette make the diagnosis of osteomyelitis unlikely. Transient synovitis occurs after a viral illness and generally affects the knees and hips. Some limitation of motion at the joint is expected, but external signs such as erythema typically are absent. Aneurysmal bone cysts are metaphyseal lesions (Item C67E) that usually occur in adolescence and cause pain with or without swelling. The ligaments and tendons in children generally are stronger than the growing bones underneath them, in contrast to adults, whose bones are stronger. The amount of injuring force required to cause a sprain in an adult is more likely to cause a fracture in a child.

American Board of Pediatrics Content Specification:
Understand that occult fractures can cause gait disturbances in young children

4. An 11-year-old girl presents 2 weeks after an office visit for a presumed viral illness characterized by fever, malaise, and flushing of the cheeks. Today, her mother notes that she no longer has a fever, but she complains of pain in her knees and elbows. On physical examination, the left knee is slightly swollen and warm but not erythematous. The girl reports pain on movement of both elbows, but there are no physical findings on examination of the elbows or other joints. The remainder of the physical examination findings are normal, except for an oral temperature of 100.6°F (38.1°C). Results of laboratory studies include a white blood cell count of 8.9x103/mcL (8.9x109/L) with 40% polymorphonuclear leukocytes, 45% lymphocytes, and 15% monocytes; hemoglobin of 11.0 g/dL (110.0 g/L); platelet count of 472.0x103/mcL (472.0x109/L); and erythrocyte sedimentation rate of 20 mm/hr.

Of the following, the MOST likely pathogen to cause this child's joint complaints is


A. Borrelia burgdorferi
B. Coxsackievirus
C. group A beta-hemolytic streptococci
D. influenza A virus
E. parvovirus B19



E. parvovirus B19

The girl described in the vignette has developed swelling of the knee and arthralgias following a recent febrile illness, which is typical of a postinfectious arthritis. The flushing of her cheeks suggests that her febrile illness was due to human parvovirus B19 infection, commonly known as erythema infectiosum (EI) (Item C68). Parvovirus B19 infection is a common cause of postinfectious arthritis. Multiple viruses can cause postinfectious arthritis, including influenza, hepatitis B, rubella, and Epstein-Barr.

Arthralgias may occur in 10% of children who have clinical or laboratory evidence of EI. Older children, particularly girls and young women, frequently experience involvement of the knees, although involvement of both large and small joints has been reported. Parvovirus B19 has been detected in synovial fluid and serum samples of such patients. Some clinical features of parvovirus B19 infection are similar to those of autoimmune connective tissue diseases, and some children who have EI may develop positive antinuclear antibody serum test results or rheumatoid factor-positive serology.

Lyme disease results from infection with the spirochete Borrelia burgdorferi, which is transmitted by deer tick bites. In North America, Lyme disease is most prevalent in the northeastern, midwestern, and southern and western coastal areas of the United States as well as in Ontario, Canada. School-age children are affected most commonly, with boys and girls affected equally. Arthritis is the second most frequent presentation of Lyme disease, following the cutaneous signs of erythema migrans. Arthralgias usually develop in the early phase, but the onset of arthritis may occur months to years after the original infection. Initially, the arthritis is episodic, but it may evolve to a recurrent and prolonged condition. Two thirds of affected children present with monoarthritis of the knee, but oligoarticular involvement of the large joints and, rarely, a polyarthritis of the small joints also can occur.

The diagnosis of Lyme arthritis is based on history and physical examination findings as well as laboratory tests to document infection with B burgdorferi. The immunoglobulin G titers to B burgdorferi can remain positive for years and, therefore, cannot be used to monitor treatment response or failure. In contrast to adults, the prognosis for Lyme arthritis in children generally is good, and symptoms resolve over time without permanent damage to joints.

Group A beta-hemolytic streptococcal infection can be associated with arthritis that may occur during the acute illness or after the acute illness has resolved (poststreptococcal reactive arthritis). Other bacterial causes of postinfectious arthritis include Neisseria gonorrhoeae, Staphylococcus aureus, and other streptococcal species. Coxsackieviruses are not often associated with arthritis. Enterovirus, hepatitis B, rubella, and mumps infections may cause transient arthritis. Many other infections result in malaise and myalgias associated with a prodrome, but they do not cause true arthritis.

American Board of Pediatrics Content Specifications:
Recognize the viral causes of acute arthritis
Identify the common illnesses associated with postinfectious arthritis







5. A 6-year-old boy has had difficulty walking and lower leg pain for 2 days. Five days ago, he had fever and cough that had lasted for 3 days. On physical examination, the child has no fever, and vital signs are normal, as are cranial nerves, speech, and language. Muscle bulk, tone, and reflexes are normal and symmetric, but his lower legs are painful to palpation. Serum creatine kinase is 2,000 U/L, and urine is negative for myoglobin.

Of the following, the MOST likely diagnosis is:

A. dermatomyositis
B. Duchenne muscular dystrophy
C. Guillain-Barré syndrome
D. metabolic myopathy
E. viral myositis



E. viral myositis

A gait disturbance, such as described for the boy in the vignette, can result from a variety of potentially serious disease processes and, therefore, requires urgent evaluation. The muscle pain and otherwise normal neurologic findings prompted measurement of serum creatine kinase, which can help to localize the problem rapidly. The prodrome of an upper respiratory tract illness and rapid onset of symptoms is suggestive of viral myositis.

Dermatomyositis is a more indolent, chronic process and should not present acutely with muscle pain. Moreover, dermatomyositis is characterized by specific skin findings such as the heliotrope rash over the eyelids (Item C134A) and Gottron papules (Item C134B). Duchenne muscular dystrophy presents with more chronic weakness. Although Guillain-Barré syndrome can present with pain and weakness, the preserved reflexes, focal pain over the leg muscles, and elevated creatine kinase value are not consistent with that diagnosis. Metabolic myopathies due to mitochondrial dysfunction can present with acute pain, weakness, tender muscles, and rhabdomyolysis. However, the prevalence is much lower than viral myositis.

Influenza A and B and enteroviruses may cause viral myositis. Other causes are in (Item C134C).

American Board of Pediatrics Content Specification:
Know the etiology of myositis



6. A mother brings in her otherwise healthy 4-year-old son because of problems walking. He has not wanted to walk since this morning and only stands on tip-toe or crawls. He had an upper respiratory tract illness with a fever 1 week ago. On physical examination, the boy appears well, but he complains of leg pains bilaterally. He reports no back pain. His calf muscles are tender to palpation, but joints are not warm, red, or swollen. Patellar and ankle jerk reflexes are present bilaterally, and there is no clonus.

Of the following, the MOST appropriate initial diagnostic procedure is


A. antinuclear antibody measurement
B. lumbar puncture
C. magnetic resonance imaging of the spine
D. nerve conduction studies/electromyography
E. serum creatine kinase measurement



E. serum creatinine kinase measurement


A child who has an acute or subacute gait disturbance represents a medical emergency. Diagnostic evaluation must be thorough, considering causes at all neuroanatomic levels: brain/cerebrum, cerebellum, brainstem, spinal cord, root, nerve, junction, and muscle. Prompt identification of hydrocephalus, spinal cord lesions, or Guillain-Barré syndrome can prevent lifelong neurologic damage or save a life.

The boy described in the vignette has symptoms only in his legs, with both weakness and leg muscle tenderness. Such findings typically localize to muscle and suggest the diagnosis of acute myositis. An elevated serum creatine kinase value (sometimes to more than 1,000 units/L) confirms the diagnosis. In children, acute myositis most often occurs after respiratory infections such as influenza. The condition is self-limited, rhabdomyolysis is unlikely, and no treatment is needed.

A spinal cord process that necessitates neuroimaging of the spine is very unlikely for this boy. Findings suggestive of such a diagnosis include flaccid reflexes (initially), loss of bowel and bladder function, and sensory deficits with a sensory level. A lumbar puncture is used to assess for acute inflammatory demyelinating polyneuropathy, also known as Guillain-Barré syndrome. The absence of back pain and the preservation of reflexes make this diagnosis unlikely. Nerve conduction studies/electromyography often are helpful when neuropathy is suspected in a child who has motor and sensory deficits plus loss of reflexes. The boy has no history or examination finding to support a rheumatologic disease that requires antinuclear antibody measurement.

American Board of Pediatrics Content Specification:
Plan the evaluation and management of a patient with myositis



7. A 6-year-old girl presents to the emergency department with a facial rash, fatigue, and muscle pain. She has been previously healthy. On physical examination, you note an erythematous rash over her cheeks (Item Q86A) and eyelids and papules over her knuckles (Item Q86B). Her muscles are tender to palpation. With encouragement, her grip strength is normal, but her strength seems diminished on shoulder abduction. She has difficulty standing from a seated position.

Of the following, the MOST likely cause for this child's symptoms is


A. dermatomyositis 
B. Duchenne muscular dystrophy
C. polymyositis
D. systemic lupus erythematosus
E. viral myositis

A. dermatomyositis

The skin and muscle findings described for the child in the vignette are consistent with juvenile dermatomyositis, an inflammatory myopathy. The initial symptom usually is the rash, but weakness, possibly unrecognized by the parent, may already be present. Periorbital violaceous erythema (heliotrope rash) may appear as a mask over the nasal bridge, cheeks, and ears (Item C86A). Gottron papules may be observed over the dorsal interphalangeal joints (Item C86B). A violaceous discoloration, sometimes with scaling, may appear over the extensor surfaces of the elbows and knees (Item C86C). Weakness is symmetric and proximal, affecting tasks such as hair combing or arising from the floor or chair. Muscles may be tender. As with other muscle diseases, cardiac involvement should be suspected and the appropriate assessment undertaken early. Serum concentrations of muscle-derived enzymes such as creatine kinase may be normal initially. The initial erythrocyte sedimentation rate also usually is normal, but antinuclear antibody with a speckled pattern is typical. Lymphopenia and changes in white cell subtypes may indicate disease activity as well, and fat-suppression magnetic resonance imaging of the muscle is highly sensitive for disease activity. Treatment with steroids, methotrexate, and other immunosuppressive regimens may be needed.

Polymyositis and systemic lupus erythematosus-associated myopathies are far less likely causes of the girl's condition because of her dermatologic findings. Polymyositis generally is far less common in children and does not present with this rash. Similarly, although viral myositis is more common than dermatomyositis, that condition is not characterized by the type of rash described. Duchenne muscular dystrophy is a chronic X-linked disease affecting muscle that presents with proximal weakness in boys of this age but does not involve a rash.

American Board of Pediatrics Content Specification:
Recognize the clinical manifestations of childhood dermatomyositis



8. A 17-year-old soccer player comes to your office with an acute shoulder injury. He reports that he was running down the field, slipped, and fell backward with his left arm stretched out behind him. He has been unable to move his arm since the injury. He holds the arm slightly abducted and externally rotated and resists all attempts at movement. Physical examination reveals asymmetry of his shoulders, with increased shoulder slope on the left. You palpate fullness inferior to the left mid-clavicle and cannot elicit pinprick sensation over the lateral deltoid.

Of the following, the MOST likely diagnosis is


A. anterior humeral dislocation
B. grade 3 acromioclavicular joint injury
C. posterior sternoclavicular dislocation
D. proximal humerus fracture
E. rotator cuff tear

A. anterior humeral dislocation

The clinical presentation of the boy in the vignette points to an anterior humeral dislocation (Item C96A) and (Item C96B). This injury typically results from a fall on a posteriorly rotated, abducted arm, often during sports participation. The age distribution has two peaks, one at 18 to 30 years and a second in the elderly. In young adults, this injury occurs most commonly in males (9:1). It is exceedingly uncommon in younger children because such a fall is more likely to cause a fracture through an open epiphysis rather than ligamentous failure.

Acromioclavicular (AC) joint injury usually is caused by a fall onto the shoulder (Item C96C). Most commonly seen in adolescent and young adult males after a sports injury, the physical findings include tenderness over the acromion and prominence of the distal clavicle. A grade 3 injury occurs when the AC ligament is disrupted completely.

Posterior sternoclavicular (SC) dislocation is an uncommon injury resulting from significant direct force to the posterior shoulder. Physical findings include tenderness over the SC joint and worsening pain with lateral compression. Posterior dislocations also may manifest with respiratory and vascular compromise if the medial clavicle compresses the trachea or great vessels.

Proximal humeral fractures present with shoulder and upper arm pain without shoulder asymmetry. These injuries result from blunt trauma to the upper arm.

Injuries to the rotator cuff (supraspinatus, infraspinatus, subscapularis, and teres minor muscles and their ligamentous attachments) in adolescents typically are due to overuse during sports that require overhead motion (eg, baseball, tennis, weightlifting). Ligamentous tears are uncommon in this age group; more commonly, adolescents develop rotator cuff tendonitis. On physical examination, affected patients demonstrate shoulder pain upon raising and lowering the arm without obvious shoulder deformity.

American Board of Pediatrics Content Specification:
Know the epidemiology of shoulder dislocation


9. You are seeing an African American child for evaluation of short stature. While taking the family history, you learn that multiple individuals in three generations on the mother's side were born with postaxial polydactyly (an extra digit on the little finger side) of the hand(s). The mother says that the extra digits have been removed, and all affected individuals are doing well and have normal stature. The medical student working with you asks about the significance of this family history.

Of the following, the MOST likely explanation for postaxial polydactyly in this family is


A. a short stature-polydactyly syndrome
B. an unbalanced chromosome rearrangement
C. autosomal dominant inheritance
D. consanguinity
E. teratogenic exposure



C. autosomal domininant inheritance

Polydactyly usually is an isolated condition that is inherited as an autosomal dominant trait, but it also is a feature of numerous syndromes. Polydactyly is divided into preaxial (extra digit[s] on the thumb or great toe side of the hand or foot), mesoaxial (extra digit[s] in the middle), and postaxial (occurring on the fifth finger or little toe side) forms (Item C119). Further subtypes are described based on how well formed the extra digit(s) is(are) and their shape. In recent years, researchers have learned a great deal about genes that control limb development, shedding light on mechanisms leading to the formation of extra digits.

Postaxial polydactyly occurs in approximately 1 in 1,500 newborns and is particularly common as a dominant trait in individuals of African descent. As with any type of birth defect, it is important to obtain a three-generation pedigree to discern whether there are other affected individuals, the pattern of inheritance, and the presence or absence of associated anomalies.

Causes for polydactyly are numerous and include chromosome abnormalities, single-gene defects (consanguinity suggests the possibility of increased risk for autosomal recessive conditions), and teratogens such as thalidomide. Although some syndromes are associated with short stature and polydactyly, the history of normal stature in family members who have polydactyly in the vignette makes a short stature-polydactyly syndrome unlikely.

Management of polydactyly varies among types. For the simplest form of postaxial polydactyly (type B), tying off or transection of a small skin tag may be sufficient. For more complicated cases involving bone, soft tissues, and tendons, referral to a hand surgeon is necessary.

American Board of Pediatrics Content Specification:
Plan appropriate management of polydactyly


10. A 14-year-old girl comes to your office because her mother is concerned about scoliosis. The mother had mild scoliosis as an adolescent, but she did not require treatment. The girl is previously healthy and participates in sports at school. She denies back pain, weakness, or abnormal sensations. On physical examination, lumbar asymmetry is apparent when she bends forward with her arms hanging down. There are no cutaneous findings, and her neurologic examination results are normal. You order posteroanterior and lateral radiographs of the spine to evaluate the degree of scoliosis.

Of the following, the radiographic finding that is MOST suggestive of a nonidiopathic cause for this girl's scoliosis is a


A. Cobb angle of 30 degrees
B. lack of thoracic kyphosis
C. lumbar curve to the left
D. thoracic curve to the right
E. widening of the pedicles




E. widening of the pedicles

One of the primary considerations for the clinician evaluating an adolescent who has scoliosis is determining whether the scoliosis is idiopathic or due to another abnormality, such as vertebral anomaly, leg length discrepancy, spinal cord lesion, or neuromuscular disorder. Scoliosis is defined as a lateral curvature of the spine greater than 10 degrees on a posterior-anterior spine radiograph, and most cases in adolescent patients are idiopathic. Clinical features suggesting a secondary cause for the curvature include nighttime or severe back pain and neurologic symptoms, such as bowel/bladder incontinence and weakness. Radiologic findings can add to the suspicion for a secondary cause. In idiopathic scoliosis, the curve is usually to the left in the lumbar region and to the right in the thoracic region (Remember Left-Lumbar). A curve to the opposite side in either of these areas is suggestive of a nonidiopathic cause. Other radiologic features suggesting secondary scoliosis are significant thoracic kyphosis and widening of the pedicles, which can be seen with spinal canal anomalies. The degree of curvature does not distinguish between primary and secondary causes.

When a patient seeks medical attention for concerns about scoliosis, it is important to take a complete history, including pubertal development, and perform a complete physical examination, including forward bending test, neurologic evaluation, and skin examination. However, routine screening of all adolescents, as has been performed previously in schools, is controversial. A report by the United States Preventive Services Task Force in 2004 recommended against screening all adolescents regardless of symptoms because of the risk of unnecessary bracing and no evidence that routine screening decreased the need for surgical intervention in affected patients. The Task Force suggested that most cases of scoliosis discovered at screening would not progress to clinical significance, and those that would require surgical treatment would be evident without screening. Another study by the Netherlands Evaluation Study on Screening for Scoliosis in 2008 concluded that screening programs could be abolished due to similar findings. However, an information statement endorsed by the American Academy of Pediatrics and orthopedic societies, such as the American Academy of Orthopaedic Surgeons, states that benefits of early bracing could be substantial in some patients and that if screening programs were put in place, screening should be performed in girls at ages 10 and 12 years and in boys at ages 13 and 14 years. Screeners should be well trained at detecting abnormalities on the forward bending test, and adolescents who have abnormal test results should be referred to their primary physicians for evaluation. Abnormal findings on evaluation by the primary physician should prompt radiographic confirmation, but those who have normal findings can be observed.

American Board of Pediatrics Content Specification:
Know how and when to examine for scoliosis



11. A large-for-gestational age newborn girl who was born via caesarean section for breech presentation is ready for discharge from the newborn nursery at 72 hours of age. She has had an entirely normal newborn course.

Of the following, you are MOST likely to advise the mother that her infant is at increased risk for


A. developmental dysplasia of the hip
B. positional deformity of the foot
C. positional plagiocephaly
D. recurrent hypocalcemia
E. recurrent hypoglycemia




A. developmental dysplasia of the hip

Female sex, breech presentation, and family history have been suggested as contributing to the epidemiology of developmental dysplasia of the hip. Accordingly, the infant described in the vignette should be monitored for this condition. Initially believed to be a congenital dysplasia, it now is understood that multiple factors are involved in developmental dysplasia of the hip, which may evolve and be detected after the immediate newborn period. A careful history and attentive physical examination are important to detect an abnormal hip in the young infant. Imaging studies may be indicated in infants who are at high risk for the disease. Careful follow-up and physical examination of infants at increased risk, especially females who had nonvertex presentations and those who have concerning findings on hip examination over the first 2 months after birth, is the standard of care, with imaging reserved for those at highest risk. Once concern for hip dysplasia has been established, highly repetitious hip examinations should be avoided because the Ortolani and Barlow maneuvers may injure the hip capsule. Prompt imaging and referral should ensue.

Recent outcome-based epidemiologic studies suggest that imaging studies should be performed at 1 to 2 months of age rather than in the immediate postnatal period and should be limited primarily to ultrasonography in early infancy. Routine imaging of all children based on risk is not effective from either a cost or detection standpoint. Minor anomalies seen on ultrasonography early in infancy often resolve. Later in infancy, anteroposterior and "frog-leg" position plain radiographs are more likely to be helpful in the child who has abnormal results on hip examination.

The large-for-gestational age infant described in the vignette, who is asymptomatic and has normal findings on physical examination prior to discharge, is unlikely to have an increased risk for recurrent hypocalcemia or hypoglycemia. Positional deformity of the foot is, by definition, transient, in contrast to talipes equinovarus deformity. Positional plagiocephaly is a risk for infants placed in the supine sleep position; perinatal risk factors such as prematurity or abnormal muscle tone may predispose to dolichocephaly.

American Board of Pediatrics Content Specification:
Know that developmental dysplasia of the hips is more likely in girls and in infants who are born by breech presentation


12. A 12-year-old gymnast presents to the office with a complaint of 2 months of lower back pain that has been worsening and now is interfering with her practice. She denies any trauma to her back and has no other complaints. She localizes the pain to the L5-S1 area of her lower back and is unable to arch backward comfortably because of pain. Findings on her neurologic examination are normal.

Of the following, the MOST appropriate next step is to


A. obtain anteroposterior, oblique, and lateral radiographs of the lumbosacral spine
B. obtain magnetic resonance imaging of the lumbosacral spine
C. recommend bedrest for 2 weeks
D. recommend nonsteroidal anti-inflammatory drugs and continued practice
E. refer the girl to a physical therapist for back-strengthening exercises


A. obtain anteroposterior, oblique, and lateral radiographs of the lumbosacral spine

Although most back pain in children and adolescents results from minor musculoskeletal injuries, patients in these age groups are more likely than adults to have serious causes that require specific treatment, including neoplasms, infection, or rheumatologic disease. For this reason, a child presenting with back pain deserves careful evaluation to identify features that might indicate a significant underlying condition. The history should focus on the presence of systemic signs, location and quality of the pain, sports activities, and factors that exacerbate or relieve the pain. Physical examination should include inspection and palpation of the spine; observation of spinal range of motion and gait; motor and sensory evaluations; and general examination of the abdomen, rectum, and lower extremities. The presence of systemic or neurologic symptoms or constant or worsening pain should prompt an in-depth evaluation that may involve laboratory or radiologic studies, as indicated by the initial data gathering.

The patient described in the vignette is exhibiting typical signs and symptoms of spondylolisthesis. Spondylolisthesis is the anterior slippage of one lumbar vertebra on another due to bilateral defects in the lumbar vertebral pars interarticularis (spondylolysis). Commonly seen in young adolescent athletes who participate in sports that involve frequent lumbar hyperextension (eg, gymnastics, diving, butterfly stroke in swimming), signs and symptoms include va
gue lower back pain that is worsened with lumbar hyperextension, hamstring tightness, and limited forward bending. Neurologic impairment is rare.

Radiologic evaluation of spondylolisthesis should begin with anteroposterior, lateral, and oblique plain radiographs of the lumbar spine. In most cases, the pars articularis defects are evident, specifically on the oblique views. If plain films are negative, a bone computed tomography scan (Item C224A) and (Item C224B), which are more sensitive than magnetic resonance imaging in this setting, should be obtained. Treatment is controversial. Recommended interventions include limitation of vigorous aggravating activity (relative rest), bracing, and in severe cases, spinal fusion. Anti-inflammatory medication, bed rest, and back-strengthening exercises are not helpful because they do not alleviate the underlying pathology.

American Board of Pediatrics Content Specification:
Formulate a management plan for a patient with spondylolisthesis
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C. echocardiography and renal ultrasonography

 

 

Congenital scoliosis, as described for the infant in the vignette, is 

caused by errors in vertebral development during embryogenesis, 

resulting in abnormal segmentation or formation 

(Item C55)

. It is 

associated with other malformations in more than 50% of affected 

individuals, most commonly involving the heart, kidneys, and spinal 

cord. Most cases of congenital scoliosis are not hereditary, although 

numerous syndromes in

clude spinal malformations.

 

 

The child who has congenital scoliosis should receive serial 

posteroanterior and lateral spine radiographs beginning, ideally, at 

birth. After 1 year of age, spine radiographs should be taken with the 

child standing and the pel

vis maintained in a level position. Computed 

tomography scan with thin slices and three

-

dimensional reconstruction 

may be helpful, especially if malformations are multiple or complex. 

Magnetic resonance imaging (MRI) with cartilage sequences is 

recommended

 

to determine growth potential. Significant progression 

of scoliosis usually warrants surgery. Bracing typically is not helpful as 

a primary treatment modality but may be recommended after surgery.

 

 

Every child who has congenital scoliosis and vertebral an

omalies 

should be evaluated clinically for associated malformations. Up to 20% 

