
A 13-year-old boy is brought to the clinic by his mother for evaluation of hip pain. For the past 3 

weeks, he has had mild pain in his right hip with an associated limp, which he attributed to a muscle 

strain from skateboarding. The patient fell while skateboarding last night, which resulted in 

worsened pain. The patient has taken ibuprofen with some improvement in his pain. He has no 

chronic medical conditions but did have a runny nose and nasal congestion for a few days last 

week. Height and weight are in the 95th and 50th percentiles, respectively. Temperature is 37 C 

(98.6 F). The patient walks with a limp to the examination table, avoiding bearing weight on his right 

leg. Examination of the right hip shows limited range of motion with internal rotation. There is full 

range of motion on the left side. Frog-leg lateral x-ray of bilateral hips is shown below: 

Which of the following is the most likely diagnosis in this patient? 

O A.Femoral neck fracture (5%) 

C B.Legg-Calve-Perthes disease (18%) 

0 C.Osteomyelitis (1%) 

✓O D.Slipped capital femoral epiphysis (68%) 

O E.Transient synovitis (5%) 

Omitted 
Correct answer I 1.1 68% 

l!!!!. Answered correctly 
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This patient has slipped capital femoral epiphysis (SCFE), characterized by anterolateral and 

superior displacement of the proximal femur along the physis (growth plate). During periods of 

accelerated growth (eg, early adolescence), the physis is relatively weak due to its cartilaginous 

composition and rapid expansion. Although obesity is a significant risk factor {due to increased 

mechanical strain on the physis), SCFE can also occur in tall, thin adolescents during a growth 

spurt (as seen in this patient). 

Classic presentation is an insidious onset of dull hip pain and limp. Minor trauma, as seen in this 

patient, can sometimes exacerbate the pain and prompt the patient to seek medical attention. On 

examination, patients hold the affected hip in passive external rotation and exhibit decreased 

internal rotation, abduction, and flexion. Hip radiographs (anteroposterior and frog-leg lateral 

views) are diagnostic. Bilateral hips should be imaged for comparison and assessed for 

contralateral displacement. Treatment is immediate stabilization of the physis with surgical fixation 

to avoid the risk of avascular necrosis. 

(Choice A) Femoral neck fracture most commonly occurs in elderly patients with osteopenia. In 

children, the fracture is usually secondary to high-impact trauma (eg, motor vehicle collision). 

Presentation includes hip pain and decreased range of motion; however, x-ray would show a fracture 

line, not seen in this case. 

(Choice B) Legg-Calve-Perthes disease, or idiopathic avascular necrosis of the hip, most 

commonly affects boys age 5-7 and presents with insidious onset of hip pain and limp. X-ray may 

be normal in early disease or show fragmentation of the femoral head, not displacement of the 

femoral head. 

(Choice C) Osteomyelitis typically presents with fever, bony tenderness, and swelling. Initial x-ray 

may be normal, but evidence of bony destruction is usually present within 1-2 weeks of symptom 

onset. 

(Choice E) Transient synovitis involving the hip is an inflammatory condition that presents in 

children age 3-8 with hip pain and limp, often after a viral illness. Symptoms typically improve (not 

worsen) over weeks, and x-ray is normal or may show joint effusion. 

Educational objective: 

Slipped capital femoral epiphysis (SCFE), which causes hip pain and limp, is characterized by 

displacement of the proximal femur relative to the femoral head along the growth plate. Obesity is a 

risk factor, but SCFE may also be seen in tall, thin adolescents during periods of accelerated growth. 
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A 12-year-old girl is brought to the clinic by her mother for evaluation of leg pain. The patient first 

noticed a dull ache in her left thigh a month ago. The pain is intermittent, worse after skipping rope 

with friends, and typically resolves after rest or ibuprofen. She does not recall any inciting injury to 

the leg. Prior to last month, the patient had never experienced any similar pain. Medical history is 

unremarkable. She takes no medications. Family history is notable for sickle cell disease. 

Temperature is 37.5 C (99.5 F). BMI is at the 97th percentile for age. The abdomen is soft with no 

hepatosplenomegaly. A few soft, nontender, mobile, 1-cm inguinal lymph nodes are palpable 

bilaterally. Skin examination reveals a few small, healing abrasions over the bilateral anterior 

knees. The left hip demonstrates decreased range of motion with internal rotation. There is no 

increased warmth over the joint. The left foot points laterally during ambulation. Which of the 

following is the most likely underlying cause of this patient's symptoms? 

O A. Bacterial infection of the joint space ( 4 % ) 

O B.Expansion of malignant cells in bone marrow (7%) 

✓O C.Shearing at the proximal femoral physis (58%) 

O D.Transient intraarticular inflammation (10%) 

O E.Vasoocclusion from intravascular red cell sickling (19%) 

Omitted 
Correct answer 
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Risk factors 
• Obesity 

• Adolescence 

• Dull hip pain 

Clinical • Referred knee pain 

presentation • Altered gait 

• Limited internal rotation of hip 
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Diagnosis • Posteriorly displaced femoral head on x-ray 

Treatment 
• Non-weight bearing 

• Surgical pinning 

• Avascular necrosis 
Complications 

• Osteoarthritis 

This obese (BMI >95th percentile) patient with dull thigh pain and decreased range of motion of the 

hip likely has slipped capital femoral epiphysis (SCFE). SCFE occurs when excessive shearing 

at the proximal femoral physis (growth plate) weakens the growth plate, causing anterosuperior 

displacement of the proximal femur diaphysis and giving the appearance of a posteriorly displaced 

femoral head. Obese adolescents are at highest risk due to increased mechanical strain on the 

hip. 

Symptoms most commonly include chronic (>3 weeks), intermittent, dull pain/ache of the hip, 

thigh, or knee that is exacerbated by activity, as seen in this patient. The leg is typically externally 

rotated (foot pointed laterally), and gait may be altered due to pain. On examination, decreased 

range of motion (particularly internal rotation) and tenderness of the hip may be present. Abduction 

and external rotation of the thigh during passive flexion of the hip is characteristic. Diagnosis is 

confirmed by visualization of a posteriorly slipped femoral head on x-ray. 

(Choice A) Septic arthritis, a bacterial joint infection, presents with acute fever, joint pain, inability to 

bear weight, and a swollen, warm joint. In contrast, this patient is afebrile with chronic symptoms 

and no joint swelling. 

(Choice B) Expansion of malignant cells in the bone marrow is characteristic of leukemia, which 

can present with chronic bone pain. Systemic findings such as fever, weight loss, lymphadenopathy, 

and splenomegaly are typical. This patient is otherwise asymptomatic, and her soft, nontender, 1-

cm inguinal lymph nodes are normal, physiologic nodes. 

(Choice D) Transient synovitis is characterized by self-limiting, intraarticular inflammation and 

presents in children age 3-8 with acute hip pain and limp following a viral illness. This patient's age 

and chronic symptoms make SCFE more likely. 

(Choice E) Vasoocclusive crisis due to red cell sickling causes bone pain in patients with sickle cell 

disease. Undiagnosed sickle cell disease is unlikely in this adolescent because pain crises typically 

present in early childhood. 

Educational objective: 

Slipped capital femoral epiphysis occurs when excessive shearing at the proximal femoral physis 

weakens the growth plate, causing displacement of the proximal femur diaphysis. Patients are 

classically obese adolescents with chronic, dull pain along the thigh or knee that worsens with 

activity. 
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A 13-year-old boy is seen in the office for persistent right knee pain. He first noticed a dull pain 

along the anterior knee 2 months ago. Initially, the pain was noticeable only after basketball 

practice. Two days ago, the pain worsened after the patient landed during a rebound attempt at a 

basketball game. The knee pain is now constant and not relieved with ibuprofen or ice. The patient 

has no chronic medical conditions. Temperature is 37.4 C (99.3 F). Height is at the 75th percentile, 

and weight is at the 95th percentile. The patient walks with a limp with the right foot pointed 

laterally. There is no tenderness, erythema, or swelling around the right knee. The anterior and 

posterior drawer tests are normal. No abnormal findings during knee flexion and extension are 

present with either internal or external rotation of the tibia. Range of motion of the right hip is limited, 

and the knee points laterally upon passive hip flexion. Which of the following is the most likely 

diagnosis in this patient? 

O A.Anterior cruciate ligament tear (0%) 

O B.Medial meniscus tear (1%) 

O C.Osgood-Schlatter disease (11%) 

O D.Osteoarthritis of the hip (0%) 

O E.Osteoid osteoma of the proximal femur (1%) 

✓O F. Slipped capital femoral epiphysis (83%) 

O G.Transient synovitis of the hip (2%) 

Omitted 
Correct answer 
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Explanation 
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Risk factors 
• Obesity 

• Adolescence 

• Dull hip pain 

Clinical • Referred knee pain 

presentation • Altered gait 

• Limited internal rotation of hip 
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Diagnosis • Posteriorly displaced femoral head on x-ray 

Treatment 
• Non-weight bearing 

• Surgical pinning 

• Avascular necrosis 
Complications 

• Osteoarthritis 

Slipped capital femoral epiphysis (SCFE) is characterized by anterolateral and superior 

displacement of the proximal femur along the physis (growth plate). It most commonly presents in 

obese adolescents with chronic hip pain. However, 15% of patients with SCFE have only referred 

thigh or knee pain, as seen here. Due to the referred nature of the pain, knee examination is 

normal. Characteristic findings on hip examination, however, include limited internal rotation, 

which causes the foot to point laterally, and thigh abduction and external rotation with passive hip 

flexion. 

Bilateral hip x-rays are diagnostic for SCFE and show a posteriorly displaced femoral head. The 

patient should be non-weight bearing to avoid further slip and referred for immediate surgical screw 

fixation of the physis. 

(Choice A) Following a knee injury, anterior cruciate ligament tear presents with pain, swelling, and 

a popping sensation in the knee. Anterior translation of the proximal tibia upon pulling the tibia 

forward (or a positive anterior drawer test) is typical (not seen in this case). 

(Choice B) Medial meniscus tear usually occurs after a twisting injury and presents with knee pain 

and swelling. Findings typically include a palpable click during knee extension with internal or 

external tibial rotation (positive McMurray test), not seen in this patient. 

(Choice C) Osgood-Schlatter disease, or osteochondritis of the tibial tubercle, is a common cause 

of chronic knee pain that is worse with running and jumping in active adolescents. However, 

tenderness over the tibial tubercle would be present on examination (not seen in this case). 

(Choice D) Osteoarthritis of the hip presents with chronic hip pain and stiffness. It is more common 

in obese patients but typically does not occur until age >50. 

(Choice E) Osteoid osteoma is a benign bone tumor that typically occurs at the proximal femur and 

causes nighttime leg pain in adolescents. In contrast to this patient's presentation, pain associated 

with osteoid osteoma is unrelated to activity and relieved with ibuprofen. 

(Choice G) Transient synovitis of the hip typically presents in children age 3-8 with acute hip pain, 

often after a viral illness. This patient's age and chronic symptoms make SCFE more likely. 

Educational objective: 

Slipped capital femoral epiphysis is most common in obese adolescents and occurs when the 

proximal femur is displaced relative to the epiphysis along the growth plate. Knee pain may be the 

only presenting symptom. Supportive examination findings include limited hip flexion and internal 

rotation. 
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A 2-month-old girl is brought to the clinic for a well-child visit. Her parents are concerned about the 

back of her head being flat on the right. The infant usually sleeps on her back in a crib but she 

sometimes naps in a car seat or stroller. She is breastfeeding well and receives vitamin D 

supplementation. Birth history is significant for a full-term cesarean delivery due to breech 

presentation. Physical examination shows flattening of the right occiput with anterior displacement 

of the right ear and forehead. The patient demonstrates a preference to tilt her head to the left while 

rotating the chin to the right. When the head is turned to the right, there is a firm mass in the inferior 

portion of the left sternocleidomastoid. The mass does not transilluminate. The hips are stable with 

no clicks or clunks. Which of the following is the most likely underlying cause of this patient's 

presentation? 

O A. Congenital lymphatic malformation (21 % ) 

O B.Fracture of the clavicle (8%) 

✓O C.Postural deformity of the neck (60%) 

O D.Premature closure of a cranial suture (5%) 

O E.Tumor of the posterior fossa (3%) 

Omitted 
Correct answer 
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This infant with a neck mass, ipsilateral head tilt, and contralateral chin deviation has congenital 

muscular torticollis (CMT}. CMT is a postural deformity in which the sternocleidomastoid 

(SCM) muscle is tight and contracted, likely due to intrauterine crowding (eg, breech positioning [as 

in this patient], multiple gestation, oligohydramnios). Associated conditions that are also related to 

prenatal positioning include developmental dysplasia of the hip, metatarsus adductus, and clubfoot. 

CMT is evident from birth but typically comes to medical attention at age 1-6 months with a head 

preference to one side. When an infant lies down with the head facing the preferred side, positional 

plagiocephaly often occurs, which entails flattening of the head on that side as well as anterior 

displacement of the ear and forehead ipsilateral to the flattening. Limited range of motion of the 

neck is also present on examination, and SCM thickening or a well-circumscribed mass from muscle 

fibrosis may be palpable. 

Treatment strategies include positioning (eg, increased tummy time), passive stretching, and 

physical therapy. Missed or delayed diagnosis can lead to craniofacial asymmetry. 

(Choice A) Cystic hygromas are congenital lymphatic malformations located in the posterior triangle 

of the neck. They are often detected prenatally and associated with aneuploidy. Postnatal 

examination shows a fluctuant mass that transilluminates. 

(Choice B) Clavicle fractures can occur from birth injury (eg, shoulder dystocia) and present with 

crepitus, swelling, and decreased range of motion of the ipsilateral upper extremity. Clavicle 

fractures do not affect the neck. 

(Choice D) Craniosynostosis (premature closure of cranial sutures) results in skull deformity but not 

anterior displacement of the ear and forehead. In addition, head tilt and a neck mass would not be 

seen. 

(Choice E) Acquired torticollis from a posterior fossa tumor is extremely rare and may present with 

head tilt secondary to tonsillar herniation or compensation for visual disturbances. Neurologic 

findings (eg, cranial nerve palsy) would be expected on examination, not a neck mass. 

Educational objective: 

Congenital muscular torticollis is a postural neck deformity due to tightening of the 

sternocleidomastoid muscle and presents with ipsilateral head tilt and contralateral chin deviation. A 

fibrotic neck mass may be present on examination, and limited range of motion of the neck 

increases the risk of positional plagiocephaly. 
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A 14-year-old boy is brought to the office due to right groin pain. Three months ago, the patient 

developed intermittent right groin pain while playing soccer. Despite stretching exercises, the pain 

worsened. In the past 4 weeks, he developed a limp and has had difficulty climbing stairs at home. 

The patient has had no fever, night sweats, or weight loss; there has been no trauma. Vital signs 

are normal. Height and weight have been tracking along the 75th and 10th percentiles, 

respectively. On examination, mild atrophy of the right quadriceps and gluteal muscles is present. 

When the patient stands with the feet together, the right foot points outward and the left foot points 

straight ahead. When he stands on the right leg, the left half of the pelvis drops downward. When 

he stands on the left leg, the pelvis remains level. Knees have full range of active motion. Strength 

on knee extension is 5/5 on the left and 4/5 on the right. Sensation in both legs is intact. Which of 

the following is the best next step in management of this patient? 

✓O A.Bilateral hip x-rays (48%) 

O B.MRI of the lumbosacral spine (22%) 

O C.Nerve conduction studies (20%) 

O D.Serum creatinine kinase (4%) 

O E.Skeletal muscle biopsy (5%) 

Omitted 
Correct answer 

I 1,1 48% 
L!!!!. Answered correctly 
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This adolescent with right groin pain has a Trendelenburg sign, a drooping of the contralateral 

pelvis that occurs when standing on the affected leg. The associated Trendelenburg gait, often 

described by patients as a limp, is caused by compensatory shifting of the trunk to maintain balance 

during ambulation. These findings are nonspecific and represent gluteal muscle weakness. 

In this patient, the most likely cause is slipped capital femoral epiphysis (SCFE), or slippage of the 

femoral head from the femoral neck through the growth plate. SCFE classically presents in 

adolescence with chronic, progressive pain of the hip, groin, or knee. Examination shows 

decreased abduction and internal rotation of the hip, as seen by this patient's externally rotated foot. 

Although it is most common in obese children, SCFE can occur with no risk factors, and atrophy of 

the quadriceps and gluteus muscles due to chronic disuse may be easier to visualize in children 

with a lower BMI, as in this patient. 

The first step in evaluation of suspected SCFE is hip x-rays, which should be bilateral because the 

contralateral hip may also be affected. Posterior displacement of the epiphysis from the metaphysis 

confirms the diagnosis. Other suspected conditions causing a Trendelenburg sign (eg, 

developmental dysplasia of hip, avascular necrosis of femoral head) also warrant bilateral hip x-rays. 

(Choice B) A tumor compressing distal spinal nerve roots can lead to gluteal muscle weakness and 

a Trendelenburg gait, warranting MRI of the lumbosacral spine. However, nocturnal, radiating back 

pain and sensory changes (eg, numbness, tingling) would be expected. 

(Choice C) Nerve conduction studies can evaluate for a superior gluteal nerve injury leading to 

muscle weakness and atrophy with a Trendelenburg gait. However, this condition typically occurs 

after gluteal injection or hip fracture/replacement, neither of which is seen here. Moreover, buttock 

pain, rather than groin pain, is typical. 

(Choices D and E) Myopathy can lead to proximal muscle weakness and may warrant evaluation 

with a creatine kinase level (eg, Becker muscular dystrophy) or skeletal muscle biopsy (eg, 

polymyositis). However, symptoms would be symmetric and bilateral, resulting in a waddling, rather 

than Trendelenburg, gait. 

Educational objective: 

Trendelenburg sign is a nonspecific finding of gluteal muscle weakness marked by drooping of the 

contralateral pelvis. Slipped capital femoral epiphysis should be suspected in adolescents who also 

have chronic hip, knee, or groin pain; limited hip abduction and internal rotation; and/or proximal 

lower extremity muscle atrophy. 
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A 9-year-old boy is brought to the office by his parents for a well-child visit. The father is a certified 

personal trainer and has created a detailed strength training plan for the child; however, the mother 

is concerned about safety due to the child's age. The plan includes direct supervision of the child 

during warm-up as well as individualized exercises with light, free weights and weight machines 

using low resistance every other day. The child is eager to begin strength training. He is performing 

well in 5th grade and participates in soccer and lacrosse. The child has no chronic medical 

conditions and takes no medication. Vital signs are normal. BMI is above the 85th percentile for 

age. Sexual maturity rating (Tanner stage) is 1. Examination is otherwise unremarkable. Which of 

the following is recommended regarding exercise in this patient? 

O A. Defer strength training until adolescence due to cognitive immaturity (0%) 

O B.Defer strength training until after puberty due to risk of growth plate injury (41 % ) 

O C.Maintain aerobic exercise only due to increased BMI (6%) 

O D.Proceed with strength training after normal echocardiogram and electrocardiogram (4%) 

✓O E.Proceed with strength training as planned (46%) 

Omitted 
Correct answer 

I 1,1 46 % 
L!!!!. Answered correctly 
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Strength training (resistance training) in children 

Definition 
• Exercise with free weights & weight machines 

• Use resistance to increase ability to exert force 

• j Muscle strength & joint stability 

Benefits • j Endurance & coordination 

• j Muscle mass (if pubertal/postpubertal) 

• Cardiac and musculoskeletal examination 
Pre participation 

• Assessment of patient maturity (eg, ability to follow directions), 
assessment 

typically age >8 

Safety guidelines 
• Proper supervision & equipment 

• Avoid excessive load 

Contraindications • HOCM, pulmonary hypertension, uncontrolled hypertension 

HOCM = hypertrophic obstructive cardiomyopathy. 

Regular physical activity is associated with decreased risk of chronic, adult-onset disease (eg, 

cardiovascular disease, diabetes) as well as improvements in blood pressure, cholesterol, emotional 

well-being, and cognitive performance. Children should engage in ~1 hour of daily moderate to 

vigorous physical activity, which typically consists of aerobic exercise, such as hiking, running, 
. . . . 
Jumping, or sw1mm1ng. 

Strength training (or resistance training) is a complementary exercise that uses free weights and 

weight machines as resistance to increase a patient's ability to exert force. Benefits include 

increased muscle strength, joint stability, endurance, and coordination. In addition, adolescents can 

increase muscle mass and athletic performance. 

Strength training is considered a safe supplement to aerobic exercise in children with the following 

conditions: 

• Child readiness: typically age >8, cognitive maturity (eg, ability to follow directions), interest in 

participation 

• Adequate supervision: qualified, responsible, adult professional providing strict oversight 

• Proper techniques: individualized plan with slow progression, education regarding controlled 

movements and well-fitting equipment, avoidance of excessive load 

This overweight (BMI >85th to 95th percentile), otherwise healthy boy who shows interest in strength 

training has shown cognitive maturity through his successful participation in organized sports 

(Choice A). In addition, his father is a trained professional who has created an individualized plan 

that includes direct supervision. Therefore, strength training should be safe for this patient. 

(Choice B) Patients who are skeletally immature should not participate in competitive weight lifting 

(eg, bodybuilding) due to risk of growth plate injury. In contrast, strength training with proper 

supervision and individualized exercises with low resistance do not increase risk of injury. 

(Choice C) Strength training is an effective method of increasing muscle strength and decreasing 

body fat. It can be combined with aerobic exercise to manage weight. 

(Choice D) A preparticipation physical examination focusing on cardiac and musculoskeletal 

systems should be performed prior to initiating strength training. Poorly controlled hypertension, 

pulmonary hypertension, or signs of hypertrophic cardiomyopathy (eg, chest pain, murmur) are 

contraindications. This patient's examination and vital signs are normal. 

Educational objective: 

School-age children should participate in >1 hour of daily activity, such as aerobic exercise with or 

without strength (or resistance) training. Strength training is safe and effective when performed 

properly, such as with direct supervision and use of proper techniques in a cognitively mature child. 
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A 3-year-old boy is brought to the office by his mother for follow-up after an emergency department 

visit for a lower extremity fracture. One week ago, the patient fell while running on the stairs and 

was found to have a closed tibial fracture. He was placed in a cast and has been doing well since. 

His history is also notable for a femur fracture shortly after learning to walk at age 13 months. The 

patient has speech delay and mild hearing loss. His mother has had multiple fractures since 

childhood and has hearing loss as well. Vital signs are normal. Height and weight are at the 5th and 

20th percentiles, respectively. Examination shows a young boy with no dysmorphic features. 

Bilateral upper and proximal lower extremities have 5/5 strength. Hypermobility of the joints in the 

hands is noted. The right leg is casted from below the knee to the foot, and capillary refill of the toes 

is <2 seconds. Based on this clinical presentation, this patient most likely has a defect in which of 

the following genes? 

0 A.Dystrophin (1%) 

0 B.Fibrillin-1 (7%) 

O C.Fibroblast growth factor receptor 3 (4%) 

O D.Fragile X mental retardation 1 (0%) 

✓O E.Type I collagen (85%) 

Omitted 
Correct answer 

I I, I 85% 
L!!!!. Answered correctly 
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Osteogenesis imperfecta 

• >90% autosomal dominant 

• 

Pathogenesis 
• Type I collagen gene (COL 1A 1) defect 

• Mild to moderate 

o Frequent fractures 

o Blue sclera 

o Conductive hearing loss 

o Short to normal stature 
Clinical features 

o Dentinogenesis imperfecta 

o Joint hypermobility 

• Lethal (type II) 

o In utero and/or neonatal fractures 

o Pulmonary failure 

03/27/2021 
Last Updated 

Osteogenesis imperfecta is an autosomal dominant connective tissue disorder caused by a type 

I collagen (COL1A1) gene mutation. This mutation results in a structural defect in type I collagen, 

an important component of the musculoskeletal system, skin, and sclera. 

In bone, type I collagen contributes to tensile and torsional strength; therefore, patients with 

osteogenesis imperfecta have decreased bone strength and flexibility that results in frequent 

fractures from minor trauma. Recurrent fractures, continued bone turnover, and decreased bone 

volume result in short stature. Dislocation or fracture of the ossicles results in conductive hearing 

loss and associated speech delay. Patients have joint hypermobility due to type I collagen 

defects in the tendons and ligaments. Additional clinical features include blue sclerae (ie, scleral 

thinning causing visualization of underlying vessels) and dentinogenesis imperfecta (ie, discolored 

teeth due to dentin exposure). 

(Choice A) Duchenne and Becker muscular dystrophy are due to dystrophin gene mutations that 

result in skeletal and cardiac muscle fiber degradation. Patients with muscular dystrophy can have 

frequent fractures due to a combination of proximal muscle weakness (leading to falls) and 

decreased bone density (secondary to glucocorticoids). This patient's strength is normal, making 

these diagnoses unlikely. 

(Choice B) Marfan syndrome is an autosomal dominant condition caused by a fibrillin-1 gene 

mutation. The defective fibrillin results in the weakening of microfibrils surrounding elastic fibers; 

therefore, patients with Marfan syndrome have joint hypermobility. However, patients are typically 

taller than average and are not at risk for frequent fractures. 

(Choice C) Achondroplasia is caused by a fibroblast growth factor receptor 3 (FGFR3) gene 

mutation that inhibits endochondral bone formation, primarily in long bones. Therefore, patients 

have disproportionate short stature (ie, shortening of the extremities relative to the trunk). Common 

dysmorphic features include frontal bossing and macrocephaly. Fractures and hearing loss are not 

typical. 

(Choice D) An unstable trinucleotide repeat expansion of the fragile X mental retardation 1 (FMR1) 

gene results in fragile X syndrome, an X-linked disorder. This syndrome is associated with 

intellectual disability and joint hyperlaxity (particularly of the hands); however, patients often have 

characteristic dysmorphic features (eg, long and narrow face, large ears). There is no association 

with recurrent fractures. 

Educational objective: 

Osteogenesis imperfecta is an autosomal dominant connective tissue disorder caused by mutations 

in the type I collagen ( COL 1A 1) gene. Patients typically present with recurrent fractures, joint 

hypermobility, short stature, and hearing loss. 
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A 6-day-old boy is brought to the office for a routine visit after discharge from the hospital. He is 

exclusively breastfed and is gaining weight appropriately. He was born at 40 weeks gestation to a 

primigravida who had an uncomplicated vaginal delivery. Physical examination at rest shows 

bilateral medial deviation of the forefoot. Ankle movements appear normal, and passive and active 

movement of the foot results in lateral deviation of the forefoot. The remainder of the physical 

examination is normal. Which of the following is the best next step in management of this patient? 

O A.Foot radiographs (3%) 

O B.Karyotype analysis (1%) 

✓O C.Reassurance (59%) 

O D.Serial manipulation and casting (26%) 

O E.Ultrasound of hips (8%) 

Omitted 
Correct answer I 1.1 59% 

L!!!!. Answered correctly 
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• Last Updated 

C 

Explanation 

Metatarsus adductus Congenital clubfoot 

• Rigid positioning 

Clinical • Flexible positioning • Medial/upward deviation of 
features • Medial deviation of forefoot forefoot & hindfoot 

• Neutral position of hindfoot 
• Hyper-plantar flexion of foot 

Treatment Reassurance 
Serial manipulation & casting; 
surgery for refractory cases 

©UWorld 

Metatarsus adductus (MA), the most common congenital foot deformity, is characterized by medial 

deviation of the forefoot with a normal neutral position of the hindfoot. This deformity is usually 

bilateral and occurs most frequently in first-born infants, likely due to the crowded positioning in a 

smaller, primigravid uterus. 

Over 90% of cases are characterized by flexible feet that overcorrect both passively and actively into 

lateral deviation (abduction), as in this patient. This most common form of MA corrects 

spontaneously; therefore, treatment is usually unnecessary. 

(Choice A) MA is a clinical diagnosis and does not require imaging for management unless the 

deformity is persistent and/or if congenital clubfoot if suspected. Congenital clubfoot can be 

distinguished from MA by rigid medial and upward deviation of both forefoot and hindfoot. 

(Choice B) Karyotyping should be considered in patients with congenital clubfoot due to an 

increased risk of chromosomal anomalies. However, MA is not associated with an underlying 

syndrome. 

(Choice D) Treatment of congenital clubfoot requires orthopedic evaluation as well as serial 

manipulation and casting soon after birth. For the minority of cases of MA that do not passively 

correct to a neutral position, stretching exercises and/or serial casting can be considered. 

(Choice E) Developmental dysplasia of the hip is confirmed by ultrasound after physical 

examination findings show hip instability. Developmental dysplasia is associated with breech 

presentation, a contraindication to vaginal delivery, and not with MA. 

Educational objective: 

Metatarsus adductus is a congenital foot deformity in which the forefoot turns inward. In the majority 

of cases, the foot is flexible and the condition resolves spontaneously. 
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A 6-year-old boy is brought to the office for follow-up for a limp. His symptoms began 2 months ago 

as a dull ache in the left knee with an intermittent limp. The parents brought him to an urgent care 

center at that time and were reassured that the laboratory evaluation and x-rays of the knees and 

hips were normal. The pain has not worsened, but the patient now has a persistent limp with no 

other joint or muscle pain. He has been well except for a brief upper respiratory infection with low

grade fever about 2 weeks ago. He has a history of recurrent ear infections and had tympanostomy 

tubes placed 2 years ago. The patient takes no daily medications, and immunizations are up to 

date. Temperature is 37.1 C (98.8 F), blood pressure is 95/65 mm Hg, pulse is 80/min, and 

respirations are 16/min. BMI is at the 60th percentile. Examination shows a well-appearing and 

alert child. Range of motion, particularly internal rotation and abduction, of the left hip is markedly 

limited. The remainder of the examination is normal. Which of the following is the most likely 

diagnosis in this patient? 

O A. Bacterial arthritis (1 % ) 

O B.Developmental dysplasia of the hip (3%) 

O C.Hematogenous osteomyelitis (2%) 

✓O D.Legg-Calve-Perthes disease (59%) 

O E.Slipped capital femoral epiphysis (12%) 

O F. Transient synovitis (19%) 

Omitted 
Correct answer I 1.1 59% 

L!!!!. Answered correctly 
D 

Explanation 
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Legg-Calve-Perthes disease 

• 

Pathogenesis • Idiopathic avascular necrosis of the femur 

• Boys age 3-12 

Clinical • Insidious hip pain, limp 

features • Restricted hip abduction, internal rotation 

• Positive Trendelenburg sign 

• X-ray 

o Early stages: May be normal 

Diagnosis o Later stages: Femoral head flattening, 

fragmentation, sclerosis 

• MRI: Avascular/necrotic femoral head 

Treatment 
• Non-weight bearing 

• Splinting, possible surgical repair 

01/30/2021 
Last Updated 

This patient most likely has Legg-Calve-Perthes disease (LCP), or idiopathic osteonecrosis 

(avascular necrosis) of the femoral head. LCP classically affects boys age 3-12, with peak 

incidence at age 6. 

Patients typically have an antalgic gait (avoids weight bearing on the affected side due to pain) and 

dull, chronic lower extremity pain of insidious onset. The pain may affect the hip directly or present 

as referred thigh or knee pain, as in this patient. Diagnosis requires a high index of suspicion as 

initial x-rays may be normal. Persistent symptoms should prompt repeat imaging, which in later 

stages typically shows sclerosis of the femoral head with flattening and fragmentation. As the 

disease progresses, examination may reveal limited internal rotation and abduction of the hip. 

Proximal thigh atrophy and Trendelenburg sign may also be present. 

Treatment is aimed at maintaining the femoral head within the acetabulum by avoiding weight

bearing activities and by splinting or surgery. 

(Choices A and C) Bacterial arthritis typically presents acutely with fever and inability to bear 

weight as well as pain, swelling, erythema, and warmth of the joint. Osteomyelitis typically affects 

the metaphyses of long bones (eg, humerus, femur) and classically presents with fever, point 

tenderness, and localized edema. This patient is afebrile, appears well, and has chronic pain, 

making bacterial infection unlikely. 

(Choice B) Untreated developmental dysplasia can lead to limp and hip pain in childhood or 

adolescence. Initial radiographs show a dysplastic or dislocated hip. In addition, physical 

examination typically reveals a leg-length discrepancy (ie, shortening of the affected extremity), 

which is not seen in this patient. 

(Choice E) Slipped capital femoral epiphysis also presents with limp and insidious hip pain. 

Patients are typically adolescent and obese, neither of which is true in this patient. In addition, x-ray 

shows posterior displacement of the femoral head, unlike the normal x-rays in this patient. 

(Choice F) Transient synovitis also presents with hip or knee pain and limp; however, symptoms 

typically develop after a viral infection and resolve within 4 weeks. This patient has had symptoms 

for 2 months and more likely has LCP. 

Educational objective: 

Legg-Calve-Perthes disease, or avascular osteonecrosis of the femoral head, typically presents in 

boys age 3-12 with insidious-onset hip or (referred) knee pain and an antalgic gait. X-rays may be 

normal in early disease but demonstrate abnormalities (eg, femoral head flattening, fragmentation, 

sclerosis) with chronic symptoms. 
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A 3-year-old boy is brought to the office by his parents due to leg pain. Over the past 3 months, he 

has had progressive, bilateral lower leg pain that is worse with activity. The patient began walking at 

age 19 months and has always walked on his toes. He has had no fever, joint swelling, or rash. The 

patient takes no medications, and his immunizations are up to date. He was adopted as an infant, 

and his biological family history is unknown. Examination shows bilateral calf enlargement and thin, 

atrophied thighs. There is no focal tenderness with palpation. The patient has a waddling gait. His 

creatine kinase level is markedly elevated. Muscle biopsy shows replacement of muscle by fat and 

connective tissue. Which of the following additional tests should be performed at this time? 

O A.Abdominal ultrasound (1 % ) 

O B.Antinuclear antibody (3%) 

✓O C.Echocardiogram (84%) 

0 D.Skeletal survey (8%) 

O E.Slit lamp eye examination (2%) 

Omitted 
Correct answer 

C 

Explanation 

Clinical 

presentation 

Diagnosis 

Treatment 

Prognosis 

I 1.1 84% 
L!!!!. Answered correctly 
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Duchenne muscular dystrophy 

• Onset at age 2-3 

• Proximal muscle weakness (eg, Gower sign, calf 

pseudohypertrophy) 

• Dilated cardiomyopathy 

• Scoliosis 

• j Serum creatine kinase 

• Genetic testing: dystrophin deletion 

• Muscle biopsy: fibrosis, fat, muscle degeneration 

• Glucocorticoids 

• Wheelchair dependent by adolescence 

• Death at age 20-30 from respiratory/heart failure 

03/01/2021 
• Last Updated 

Duchenne muscular dystrophy (DMD) is an X-linked recessive disorder caused by a mutation in 

the dystrophin gene. Markedly reduced or absent expression of the dystrophin protein in skeletal 

and cardiac muscle fibers leads to severe, progressive muscle weakness. 

DMD should be suspected in a toddler boy with proximal lower extremity weakness and a history of 

delayed walking. Examination often reveals calf enlargement due to muscle replacement with fat 

(calf pseudohypertrophy), which can be associated with leg pain, as in this patient. To 

compensate for proximal muscle weakness, patients often walk their hands up their legs to help 

them stand (Gower sign). In addition, toe walking (due to tight heel cords) and a waddling gait are 

common. By early adolescence, most patients are wheelchair dependent, which can lead to 

scoliosis and restricted lung function. 

Creatine kinase is markedly elevated in DMD, and the diagnosis is confirmed with genetic testing. If 

inconclusive, muscle biopsy is indicated and shows replacement of muscle by fat and fibrotic tissue. 

Echocardiogram and ECG are also required at the time of diagnosis to screen for dilated 

cardiomyopathy and conduction abnormalities, common complications of DMD caused by 

progressive fibrosis of cardiac muscle that can result in heart failure and death. 

(Choice A) Abdominal ultrasound is indicated in patients with WAGR syndrome to detect Wilms 

tumor. Other findings of WAGR syndrome (aniridia, genitourinary abnormalities, intellectual 

disability) would be expected and are not present in this patient. DMD is not associated with 

abdominal pathology. 

(Choices Band E) Antinuclear antibody testing and slit lamp examination (to screen for uveitis) are 

part of the management of juvenile idiopathic arthritis, which presents with chronic joint swelling, not 

muscle weakness. 

(Choice D) Skeletal survey may be performed to identify fractures, particularly if child abuse is of 

concern (eg, inconsistent history). Although patients with DMD are prone to fractures due to 

frequent falls, skeletal survey is not indicated in this patient with no focal bony tenderness 

suggestive of a fracture and no history concerning for child abuse. 

Educational objective: 

Duchenne muscular dystrophy should be considered in a toddler boy who has weakness, delayed 

walking, and bilateral calf enlargement. The absence of dystrophin in cardiac muscle can also lead 

to dilated cardiomyopathy and conduction abnormalities. Patients should be screened with an 

echocardiogram and ECG. 

References 

• Cardiac involvement in Duchenne muscular dystrophy and related dystrophinopathies. 

Pediatrics 

Subject 

Rheumatology/Orthopedics & Sports 

System 

Duchenne dystrophy 

Topic 

MedicalBooksVN.com 



A 10-year-old girl is brought to the clinic for evaluation of a limp. She first noticed mild pain in the 

right groin 2 weeks ago and took ibuprofen, which initially helped. The pain acutely worsened 2 

days ago after the patient fell while ice skating. Since then, she has been unable to fully bear weight 

on her right leg due to pain, which is now minimally relieved with ibuprofen and rest. The patient has 

autoimmune hypothyroidism for which she takes levothyroxine. Temperature is 37.2 C (99 F). 

Height and weight are at the 10th and 25th percentiles for age, respectively. When the right hip is 

flexed, there is external rotation of the hip. When the left hip is flexed, the hip remains in a neutral 

position. There is normal range of motion in both knees and no redness or edema overlying the hips 

and knees. The patient has a limp and bears little weight on her right side when walking. Bilateral 

hip radiograph with frog-leg lateral view reveals the following: 

Which of the following is the best next step in management of this patient? 

O A. Closed reduction of the hip joint (11 % ) 

O B.Oral methotrexate therapy (0%) 

✓O C.Physis stabilization with screw fixation (80%) 

O D.Rest and analgesics as needed (5%) 

O E.Total joint replacement (2%) 

Omitted 
Correct answer 

C 

Explanation 

<OUW<>rid 

I , • I 80% 
L!!!!. Answered correctly 

(i'\ 06 secs 
\..::J Time Spent 

Slipped capital femoral epiphysis (SCFE) 

F=l 06/21/2021 
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This patient has slipped capital femoral epiphysis (SCFE), which is characterized by 

displacement of the proximal femur relative to the femoral head due to weakening of the femoral 

growth plate (ie, physis). It is most commonly seen in obese, adolescent (age 10-14) boys. 

Because thyroid hormone promotes ossification of the growth plate, patients with hypothyroidism 

(such as this patient) are also at increased risk. Children with endocrinopathies often have SCFE at 

an earlier age {<10) and are more likely to develop bilateral disease. 

SCFE typically presents with insidious onset of hip, thigh, or knee pain that leads to limping. Minor 

trauma, as in this patient, can sometimes exacerbate the pain and prompt the patient to seek 

medical attention. Examination shows limited internal rotation of the hip, and the thigh externally 

rotates during passive hip flexion. 

A posteriorly displaced femoral head on frog-leg lateral hip radiograph is diagnostic {blue outline). 

Patients should be prescribed non-weight-bearing status and may require bedrest if SCFE is 

bilateral. Definitive treatment is prompt surgical screw fixation to stabilize the physis and prevent 

further slippage. Closed reduction is not typically recommended because it can cause damage to 

the tenuous blood supply of the femoral head and lead to avascular necrosis, an uncommon but 

serious complication of SCFE (Choice A). 

(Choice B) Oral methotrexate is often prescribed for juvenile idiopathic arthritis, which is 

characterized by chronic joint pain and stiffness. It rarely presents in the hip, and radiographs may 

be normal or show bony erosion with prolonged disease. A posteriorly displaced femoral head would 

not be seen. 

(Choice D) Conservative management with rest and analgesics is the treatment for transient 

synovitis, an inflammatory hip condition that presents in children age 3-8 with hip pain and limp 

following a viral illness. X-ray may be normal or show joint effusion. 

(Choice E) Total hip replacement may be considered in patients with avascular necrosis (a potential 

complication of SCFE) and chronic pain despite surgical screw fixation. 

Educational objective: 

Slipped capital femoral epiphysis is characterized by proximal femoral displacement relative to the 

femoral head along the growth plate. Patients with hypothyroidism are at increased risk due to 

impaired ossification of the growth plate. Treatment is surgical stabilization of the physis to prevent 

further slippage. 

References 
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report and literature review. 
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A 7-year-old boy is brought to the office for evaluation of chronic left thigh pain and a limp. The pain 

began 8 months ago as an intermittent ache, especially after soccer practice. The patient's family 

thought his symptoms were growing pains and have been giving him ibuprofen as needed for pain, 

with some improvement. Over the past month, however, the pain has been constant, and the patient 

recently developed a limp. He has had no fever, additional joint pain, or chronic medical problems 

and takes no daily medications. While walking to the examination table, the patient avoids bearing 

full weight on the left leg. Examination shows significantly limited range of motion of the left hip and 

atrophy of the left proximal thigh muscle. The remainder of the examination is unremarkable. X-ray 

of the pelvis is shown in the image. 

Which of the following is most likely responsible for this patient's condition? 

O A.Bone infection (1%) 

O B.Malignancy (2%) 

O C.Muscular dystrophy (0%) 

✓O D.Osteonecrosis (79%) 

Q E.Slipped epiphysis (14%) 

O F. Stress fracture (1%) 

0 G.Synovitis (0%) 

Omitted 
I 1,1 79% 

Correct answer L!!!!. Answered correctly 
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Explanation 

Legg-Calve-Perthes disease 

©UWorld 
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This patient has Legg-Calve-Perthes (LCP) disease, or idiopathic osteonecrosis (avascular 

necrosis) of the femoral epiphysis. This condition most commonly affects boys age 3-12, with a 

peak incidence between age 5 and 7. 

Typical presentation includes chronic, progressive leg pain and/or a limp. The pain is often worse 

with activity and may be localized to the hip or referred to the groin, thigh, or knee. Physical 

examination may reveal limited range of motion, particularly internal rotation and abduction, of the 

hip and atrophy of the proximal thigh muscle. Although x-rays early in LCP disease may be normal, 

subacute or chronic symptoms usually indicate a flattened and fragmented femoral head, such as 

in this patient. The alternating regions of lucency and density reflect replacement of necrotic bone 

by new bone. 

Patients are made non-weight bearing and are managed conservatively with bracing or splinting. 

Surgery may be indicated in cases in which the femoral head is not well contained within the 

acetabulum. 

(Choice A} Osteomyelitis is an infection that typically affects the metaphyses of long bones and 

presents acutely with fever, pain, and refusal to bear weight. This patient's chronic symptoms and 

epiphyseal involvement make osteomyelitis unlikely. 

(Choice B} Primary bony malignancies can present with chronic and progressive pain in the long 

bones but typically reveal "onion skinning" (eg, Ewing sarcoma) or a sunburst pattern (eg, 

osteosarcoma) on x-ray. This patient has a fragmented and flattened femoral head consistent with 

LCP disease. 

(Choice C} Duchenne muscular dystrophy (DMD) is a progressive and fatal disease that presents 

with proximal muscle weakness and calf pseudohypertrophy. Joint x-rays are normal in DMD, 

making this diagnosis unlikely in this patient. 

(Choice E} Slipped capital femoral epiphysis classically presents in overweight adolescents, and x

ray shows a posteriorly displaced femoral epiphysis. This patient's age and x-ray findings make this 

condition unlikely. 

(Choice F) Stress fractures are uncommon in children and usually develop after repeated tensile 

stress. X-ray findings include periosteal elevation and cortical thickening, neither of which is present 

on this patient's imaging. 

(Choice G) Transient synovitis of the hip is a common cause of limp in young children. Symptoms 

typically develop after a viral infection and last <4 weeks. X-ray may be normal or show a joint 

effusion, making this diagnosis unlikely in this patient. 

Educational objective: 

Legg-Calve-Perthes disease (idiopathic osteonecrosis of the femoral epiphysis) classically presents 

in young children with progressive leg pain and/or a limp. Decreased hip range of motion and thigh 

muscle atrophy may be present on examination, and x-ray shows a flattened and fragmented 

femoral head. 
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A 32-year-old woman, gravida 1 para 0, at 20 weeks gestation comes to the clinic for a routine 

prenatal anatomy ultrasound. Recent genetic testing was normal, and the patient has no concerns. 

She has no chronic medical conditions, and her only medication is a daily prenatal vitamin. Vital 

signs are normal. BMI is 24 kg/m2 • Transabdominal ultrasound reveals a female fetus in breech 

position. Cardiopulmonary and abdominal examinations are normal. Examination of both lower 

extremities during fetal movement shows that the plantar surface of each foot is maintained in the 

same plane as the tibia and fibula, findings consistent with a clubfoot deformity. The amniotic fluid is 

normal and there is a fundal placenta. The remainder of the ultrasound is normal. After delivery, the 

infant will require which of the following interventions? 

O A.High-dose vitamin D supplementation (0%) 

O B.lmmediate surgical correction (3%) 

O C.Low-dose glucocorticoid therapy (0%) 

✓O D.Molding cast application to the feet (64%) 

O E.Reassurance and observation only (30%) 

Omitted 
Correct answer 

I 1,1 64% 
L!!!!. Answered correctly 
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Explanation 
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Clubfoot (talipes equinovarus) 

F=l 04/15/2021 
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Underdeveloped calf 

Fixed plantarflexion 

euworld 

Forefoot adduction & 
inward facing sole 

This fetus has a fixed, bilateral clubfoot (talipes equinovarus) deformity, which is caused by 

abnormal development of the talus bone. Most cases are isolated without other congenital or 

structural abnormalities, and the etiology is usually genetic or due to extrinsic compression of the 

fetus (eg, breech positioning, oligohydramnios, uterine fibroids). 

During fetal development, the connective tissue and musculature of the foot and distal calf 

surrounding the talus bone do not fully develop, resulting in a fixed, plantar flexed foot with an 

adducted and internally rotated forefoot. Imaging typically reveals the foot in the same plane as 

the tibia and fibula, as seen in this patient. 

Initial management of clubfoot is gentle manipulation and stretching with serial molding casts, 

ideally beginning the neonatal period. Once an optimal position is achieved by casting, long-term 

bracing is typically required; surgical correction is reserved for refractory cases or recurrence of 

clubfoot after nonsurgical treatment (Choice B). If untreated, clubfoot will lead to an abnormal gait 

with weight bearing on the lateral aspects of the feet. 

(Choice A) Vitamin D supplementation can be used to treat congenital rickets, which is caused by 

severe maternal vitamin D deficiency. Poor bone mineralization causes pathologic bowing of the 

forearm and tibia, not clubfoot. 

(Choice C) Although patients with congenital myotonic dystrophy have an increased incidence of 

clubfoot, glucocorticoids are usually indicated only for those with muscle pain. Moreover, most 

cases of clubfoot are isolated, and management does not include pharmacotherapy. 

(Choice E) Reassurance and observation may be appropriate management of positional clubfoot, 

which can have an appearance similar to that of clubfoot. However, the foot moves flexibly with fetal 

movement, unlike this patient's fixed deformity. 

Educational objective: 

Clubfoot is a developmental deformity of the talus bone and presents as a fixed, plantar flexed foot 

that is adducted and internally rotated. Initial treatment is stretching with serial molding casts. 

References 

• Clubfoot. 

• Ponseti method in management of clubfoot under 2 years of age: a systematic review. 

Pediatrics 

Subject 

Rheumatology/Orthopedics & Sports 

System 

Clubfoot 

Topic 

MedicalBooksVN.com 



A 78-year-old woman comes to the office due to an enlarging growth on the right wrist for the past 

year. The growth does not bother the patient. Examination findings are shown in the exhibit. The 

lesion is round, rubbery, mobile, and nontender; it transilluminates on penlight examination. There is 

no overlying skin change. Grip strength and sensation in the hand are intact. Which of the following 

is the most appropriate initial management for this patient's condition? 

O A. lntralesional corticosteroid injection (1 % ) 

O B.Needle aspiration of lesion content (11 % ) 

✓O C.Observation (76%) 

O D.Serum cyclic citrullinated peptide antibodies (2%) 

O E.Surgical excision with sac removal (8%) 

Omitted 
Correct answer 

C 

Explanation 

I 1,1 76% 
L!!!!. Answered correctly 
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Ganglion cyst 

• Mucoid degeneration of periarticular tissue 

05/30/2021 
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Pathophysiology 
• Herniation of connective tissue from joint capsule, tendon sheath, 

bursae 

• Filled with clear/gelatinous fluid 

• Wrist (most common), dorsal foot, knee 

Presentation • Rubbery, round, well-circumscribed cystic nodule 

• Transillumination positive 

• Observation for asymptomatic cysts 

Treatment • Needle aspiration (recurrence common) 

• Surgical excision 

Prognosis • Most resolve spontaneously 

This patient has a ganglion cyst, a connective tissue outpouching arising from tendon sheaths, joint 

capsules, or bursae. Clear mucinous, gelatinous fluid accumulates in the sac, giving rise to a 

round, well-circumscribed, firm cyst that transilluminates on penlight examination. Ganglion 

cysts are found adjacent to the structure of origin, most commonly on the dorsal wrist. 

More than 50% of ganglion cysts resolve spontaneously and do not require treatment. Therefore, 

asymptomatic cysts can be observed. Cysts that raise cosmetic concerns or cause pain or 

paresthesia (due to nerve compression) can be treated with needle aspiration (Choice B). 

However, recurrence is common after aspiration, and patients may eventually need surgical 

excision for recurrent cysts (Choice E). 

(Choice A) lntralesional corticosteroid injection can be used for treatment of an inflamed epidermal 

cyst, which presents as a painful, nontransilluminating nodule with an overlying punctum. 

Corticosteroid injections are not indicated for ganglion cysts because they are unhelpful and can 

lead to subcutaneous atrophy. 

(Choice D) Cyclic citrullinated peptide antibodies are specific for rheumatoid arthritis (RA). RA can 

be associated with subcutaneous rheumatoid nodules, which present as hard, fixed, 

nontransilluminating nodules at pressure points (not rubbery, mobile nodules at the dorsal wrist). RA 

typically affects the metacarpophalangeal and proximal interphalangeal joints; this patient's 

deformities, which are most prominent at the distal interphalangeal joints, are very typical for 

osteoarthritis rather than RA. 

Educational objective: 

A ganglion cyst is a connective tissue outpouching arising from tendon sheaths and joint capsules. It 

presents as a rubbery, mobile, transilluminating nodule, most commonly on the wrist. Most ganglion 

cysts resolve spontaneously, and asymptomatic cysts can be observed. 
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A 13-year-old girl is brought to the clinic by her mother due to difficulty walking. The patient noticed 

a mild ache in both hips 2 months ago that occurred most days after walking home from school. The 

aches usually resolved after rest but this week, the aches have worsened to the point where she has 

difficulty walking, and ibuprofen only minimally relieves the symptoms. Her mother attributed the 

symptoms to muscle soreness related to deconditioning because the patient gained noticeable 

weight over the past year. The patient has no chronic medical conditions and takes no other 

medications. Height is at the 75th percentile, and weight is at the 97th percentile. Temperature is 

37.4 C (99.3 F). The patient has a waddling gait with both feet turned laterally. Bilateral knees have 

full range of motion. Both hips externally rotate during hip flexion, and there are no palpable clicks 

when the hips are brought back to extension. There is limited internal rotation bilaterally. There is 

mild tenderness to palpation at the bilateral anterior groin. Which of the following is the most likely 

diagnosis in this patient? 

O A. lliopsoas bursitis ( 10%) 

0 B.Osteosarcoma (0%) 

O C. Physiologic genu valgum (21 % ) 

✓O D.Slipped capital femoral epiphysis (61%) 

O E.Transient synovitis (5%) 

Omitted 
Correct answer I 1.1 61% 

L!!!!. Answered correctly 
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Explanation 
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Slipped capital femoral epiphysis 

Risk factors 
• Obesity 

• Adolescence 

• Dull hip pain 

Clinical • Referred knee pain 

presentation • Altered gait 

• Limited internal rotation of hip 

06/05/2021 
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Diagnosis • Posteriorly displaced femoral head on x-ray 

Treatment 
• Non-weight bearing 

• Surgical pinning 

• Avascular necrosis 
Complications 

• Osteoarthritis 

This adolescent girl has chronic aching and limited internal rotation of the hips consistent with 

slipped capital femoral epiphysis (SCFE). Weakening of the femoral physis (ie, growth plate) 

causes anterior displacement of the proximal femoral diaphysis with posterior slippage of the femoral 

head. Both hips are affected in <40% of cases, and many patients with unilateral SCFE will 

develop slip in the contralateral hip in the future. 

SCFE most commonly presents in obese adolescents (age 10-16) with limp and chronic 

pain/ache of the hip, thigh, or knee that worsens with activity. Patients with unilateral SCFE may 

have an antalgic gait to avoid bearing weight on the affected leg whereas patients with bilateral 

SCFE often develop a waddling gait, as seen here. Feet are pointed laterally due to limited 

internal rotation of the affected hip, and external rotation of the thigh during passive hip flexion is a 

characteristic examination finding. 

Radiographs are diagnostic and show displacement of the femoral epiphysis, which resembles ice 

cream slipping off a cone. Management involves stabilization of the physis with surgical screw 

fixation. 

(Choice A) lliopsoas bursitis is inflammation within the bursa posterior to the iliopsoas muscle due 

to overuse or trauma. Patients have hip pain and limited range of motion, but a palpable click with 

manipulation of the hip is typically present (not seen in this patient). 

(Choice B) Osteosarcoma is a bony malignancy that most commonly presents in adolescent boys 

with localized bone pain and swelling, usually at the distal femur. A soft tissue mass is typically 

present, and bilateral disease is unlikely. 

(Choice C) Physiologic genu valgum ("knock-knee") refers to the developmentally normal leg 

alignment in children age 2-5. Affected children typically have no symptoms, unlike this adolescent 

with chronic pain and an abnormal gait. 

(Choice E) Transient synovitis, which can cause a limp and pain in one or both hips, presents in 

children age 3-8 and usually follows a mild viral illness. Symptoms typically resolve within weeks. 

This patient's age and chronic symptoms make SCFE more likely. 

Educational objective: 

Slipped capital femoral epiphysis, which occurs most commonly among obese adolescents, is 

characterized by proximal femoral displacement relative to the femoral head along the growth plate. 

Bilateral involvement is common and may present with chronic hip, thigh, or knee pain and a 

waddling gait. 
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A 7-year-old boy is brought to the emergency department due to right leg pain. His mother says that 

he was running around the house and fell on the carpet an hour ago. The patient has been crying 

and experiencing thigh pain since the fall. He did not hit his head or lose consciousness. Medical 

history is notable for 3 fractures after seemingly minor injuries. Temperature is 36.7 C (98 F), blood 

pressure is 100/60 mm Hg, pulse is 148/min, and respirations are 20/min. On physical examination, 

the patient is crying but is alert and cooperative. His teeth appear translucent and gray but he 

otherwise appears well-kept. There is hyperlaxity of the joints of the hands, and upper extremity 

strength is 5/5 bilaterally. The right thigh is markedly tender to palpation with obvious deformity. X

ray demonstrates fracture of the proximal femur and does not involve the growth plate, which 

appears normal. Which of the following is most likely diagnosis in this patient? 

0 A. Child abuse (2%) 

O B.Duchenne muscular dystrophy (0%) 

O C.Ehlers-Danlos syndrome (16%) 

✓O D.Osteogenesis imperfecta (78%) 

O E.Paget disease of bone (0%) 

0 F. Rickets (2%) 

Omitted 
Correct answer 

I 1,1 ?B% 
L!!!!. Answered correctly 

D 

Explanation 

(i'\ 04 secs 
\..::J TimeSpent 

Osteogenesis imperfecta 

• >90% autosomal dominant 

• 

Pathogenesis 
• Type I collagen gene (COL 1A 1) defect 

• Mild to moderate 

o Frequent fractures 

o Blue sclera 

o Conductive hearing loss 

o Short to normal stature 
Clinical features 

o Dentinogenesis imperfecta 

o Joint hypermobility 

• Lethal (type II} 

o In utero and/or neonatal fractures 

o Pulmonary failure 

04/01/2021 
Last Updated 

This patient has osteogenesis imperfecta (01), an autosomal dominant connective tissue disorder 

commonly caused by a type I collagen mutation. Type I collagen is a critical structural component of 

tissues in the bone, sclerae, skin, and teeth. 01 has a varying spectrum of severity, from mild (type I} 

to lethal (type II} disease. 

Due to defective collagen in osteoid (extracellular bone matrix), patients often begin having frequent 

fractures from minor trauma once they become mobile (around age 1 ). Many patients with 01 also 

have dentinogenesis imperfecta, an opalescent blue-gray or yellow-brown discoloration of the teeth 

caused by discolored dentin shining through translucent and weak enamel. Joints are often 

hypermobile due to ligamentous laxity. Sciera! thinning can lead to the appearance of blue sclerae; 

other manifestations depend on the severity of the disorder and may include hearing loss and short 

stature. 

(Choice A) Frequent fractures caused by minor trauma should raise suspicion for child abuse. In 

addition, poor dental hygiene can be a sign of neglect. However, poor dental hygiene typically 

presents with dental caries (ie, well-defined, painful areas of decay) rather than dentinogenesis 

imperfecta. In addition, this child is well-kept and has features (eg, joint hypermobility) suggestive of 

an underlying disorder. 

(Choice B) Duchenne muscular dystrophy causes proximal muscle weakness, which with the 

additional decreased bone density associated with glucocorticoid treatment, may predispose 

patients to falls and subsequent frequent fractures. This patient has no muscle weakness. 

(Choice C) Ehlers-Danlos syndrome is a connective tissue disorder caused by defective type V 

collagen. This defect causes patients to have joint hypermobility (eg, subluxation, dislocation) but 

not recurrent fractures. 

(Choice E) Paget disease of bone occurs due to accelerated bone remodeling. Symptomatic 

patients can have bone pain and recurrent fractures due to excessive remodeling; however, this 

disorder is more common in adults and has no associated dental abnormalities. 

(Choice F) Calcipenic rickets (ie, deficient bone mineralization) can present with fractures and 

dental enamel hypoplasia in severe cases. However, patients have widened epiphyseal plates on x

ray due to impaired mineralization. In addition, there is no associated joint hypermobility. 

Educational objective: 

Osteogenesis imperfecta is an autosomal dominant connective tissue disorder that presents with 

frequent fractures, joint hypermobility, and dentinogenesis imperfecta. Additional features include 

blue sclerae, hearing loss, and short stature. 
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A 6-year-old boy is brought to the pediatrician with leg pain. Over the last few months, he has had 

pain in both legs that occurs only at night. The pain is worst in his thighs although he occasionally 

has pain in his calves as well. The episodes last a few hours each and improve with massage and 

over-the-counter medications. The pain has remained unchanged over the past few months. When 

he has the pain, the patient does not feel an urge to move the legs. He has no leg pain during the 

day. He is able to walk, run, and play at school without any complaints, and his mother has noticed 

no change in his activity level. He has no fever, chills, or weight loss and there is no history of recent 

trauma. On examination, the boy has full range of motion of the hips and knees bilaterally. No 

swelling or tenderness to palpation is noted and he has a normal gait. His mother is very worried 

because his 9-year-old cousin died of leukemia 6 months earlier. Which of the following is the most 

appropriate next step in management of this patient? 

O A.Blood cultures (0%) 

0 B.Bone scan (1 % ) 

O C.Complete blood count (12%) 

✓O D.Observation and reassurance (73%) 

O E.Plain radiographs (10%) 

O F. Psychiatric evaluation (1 % ) 

Omitted 
Correct answer 

I 1,1 73% 
L!!!!. Answered correctly 

D 

Explanation 
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Growing pains 

03/31/2021 
• Last Updated 

• Occurs primarily at night & resolves by morning 

Clinical features • Affects bilateral lower extremities (eg, thighs, calves) 

• Normal physical examination & activity 

• Parental education & reassurance 
Treatment 

• Massage, stretching exercises, heat & analgesics 

Growing pains are a common musculoskeletal complaint in children, occurring in approximately 

10%-30% of children age 2-12 years. The etiology of growing pains is unknown, but they are 

unrelated to growth, despite their name. The diagnosis of growing pains can be made clinically 

(Table) in the absence of systemic symptoms and abnormal examination findings. Laboratory 

studies and radiographs are not necessary. 

Management of growing pains consists of parental education and reassurance along with massage, 

muscle-stretching exercises, and administration of over-the-counter analgesics. Children with 

growing pains should be followed closely to monitor for pain that increases in frequency or intensity, 

which may warrant further evaluation. 

(Choice A) Blood cultures are indicated in children with osteomyelitis or septic arthritis, which are 

bone and joint infections that present with fever, localized pain, and decreased range of motion. 

None of these are present in this patient. 

(Choice B) Bone scans are used in the diagnosis of metastatic bone disease or osteomyelitis, both 

of which typically present with unilateral pain and systemic symptoms such as fever or weight loss. 

Bone scans are not indicated in children suspected of having growing pains. 

(Choice C) A complete blood count can be used to diagnose leukemia, which can be a cause of 

limb pain in children. Leukemia classically presents with fever, weight loss, pallor, and other 

systemic symptoms that are not present in this patient. Bone pain due to leukemia tends to persist 

and progressively worsen, unlike what is seen in this patient. Restless leg syndrome is associated 

with iron-deficiency anemia and causes night-time symptoms but is unlikely in this patient who has 

no urge to move the legs. 

(Choice E) X-rays can be used to diagnose both benign (eg, osteoid osteoma) and malignant (eg, 

osteosarcoma) bone tumors. Although osteoid osteomas frequently present with limb pain that is 

worse at night and responds to treatment with nonsteroidal anti-inflammatory drugs, they are most 

common in the second decade of life, are often associated with unilateral pain, and may cause a 

limp and point tenderness on examination. X-rays are indicated in children with systemic symptoms, 

unilateral limb pain, limp, limitation of activities, or abnormal physical examination findings. This 

patient has none of these. 

(Choice F) The etiology of growing pains is unknown; although psychogenic illness has been 

mentioned as a potential cause, it has never been formally studied. Children with growing pains 

often have a lower pain threshold and more depressive symptoms when compared to other 

children, but psychiatric evaluation is not required for these patients. 

Educational objective: 

Growing pains are bilateral, lower-extremity pains that occur at night in children age 2-12 years. 

Children with growing pains have no systemic symptoms, normal activity levels, and normal physical 

examinations. Treatment consists of observation, parental reassurance, massage, and over-the

counter pain medications. 
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