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� Other sports such as swimming, tennis, and volleyball
have similar musculoskeletal and biomechanical
issues, but injury risk has not been as well docu-
mented.

Evaluation:

� History
) Document throwing history or other overhead

activity to determine exposure and possibility of
overuse.

) When in the overhead motion and where in the
shoulder does pain occur

) Performance issues such as velocity, control, stam-
ina, and change in mechanics

� Physical examination
) ROM specifically internal and external rotation
) Exam for labral and rotator cuff pathology
) Exam for scapular motion and position
) Kinetic chain factors related to core stability and

flexibility (9)
� Imaging

) X-rays in two planes to evaluate physeal changes of
widening and fragmentation

) MRI with intra-articular contrast for labral and
rotator cuff injuries if indicated

Treatment:

� Modification of sport-specific demands through rela-
tive rest and decreased participation.

� Address biomechanical and musculoskeletal deficits
through rehabilitation and conditioning.

� Repair of labral and rotator cuff injuries that do not
respond to rehabilitation and activity modification.

� NSAIDs may be used for short-term analgesic pur-
poses; these medications are not recommended to
substitute for activity modification, training, or reha-
bilitation.

Prevention:

� Decreasing exposure to overuse and preservation of
musculoskeletal and biomechanical factors has been
shown to be the best preventative program (9).

� Work with the athletic care network to educate
athletes, parents, and coaches regarding overuse and
overexposure.

It is essentialthat the team physician:

� Conduct a history and physical examination for the
injured athlete.

� Understand that these injuries are most often a process
of overuse rather than an acute injury event.

It is desirablethat the team physician:

� Understand that the demands of throwing or other
overhead activity and multiple musculoskeletal and

biomechanical factors can contribute to decline in
performance or injury.

� Understand pitch counts for individual age groups as a
preventive measure.

� Understand that rehabilitation, rest from overhead
activity, and maintaining ROM, scapular control, and
strength are the mainstays of treatment.

� Understand that labral lesions exist in this age group
and should be considered.

� Work with the athletic care network to educate
athletes, parents, and coaches regarding overuse and
overexposure.

The Adolescent Athlete’s Knee

Patellofemoral pain and instability

Pathophysiology:

� Multiple musculoskeletal, biomechanical, and psycho-
logical factors are associated with patellofemoral pain;
the exact source of the pain is often unknown.

� The six major structural sources of patellofemoral
symptoms are subchondral bone, synovium, retina-
culum, nerve, muscle, and skin.

� Articular cartilage damage is rarely a source of
patellofemoral symptoms.

� The most common causes of patellofemoral symptoms
are overuse, patellofemoral malalignment, muscle
weakness, or imbalance and trauma.

� These symptoms are more frequently reported in
female patients.

� Traumatic instability may occur from an injury to the
otherwise normal knee.

� Atraumatic instability is associated with knee and
patellar malalignment and/or abnormality of the exten-
sor mechanism.

Evaluation:

� History
) Determine whether there was a specific injury.
) Establish whether there is any instability associated

with the symptoms.
) Determine location and characterization of the pain

(vague vs well localized, intermittent vs constant,
deep vs superficial).

) Recognize hip conditions may present as knee pain
(e.g., slipped capital femoral epiphysis).

) Determine whether a history of prior lower-limb
injury exists.

) Determine the presence of systemic signs and
symptoms.

) Consider psychosocial factors (e.g., parental/coach-
ing pressure, depression, anxiety, abuse).

� Physical examination
) Perform an examination of the knee to include

patellar tracking and stability.
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� Imaging
) Spondylolysis is a radiographic diagnosis.
) Standing AP and lateral x-rays of the lumbar spine

can demonstrate spondylolysis/listhesis; oblique
views do not improve diagnostic accuracy and in-
creases radiation exposure.

) Bone/SPECT scan assesses metabolic activity of
fractures seen on x-ray or occult fractures.

) CT can provide information as to the likelihood of
bony healing in metabolically active lesions.

) MRI is not as sensitive as bone scan/SPECT
combined with CT for diagnosis of early or
incomplete pars fractures.

Treatment:

� No randomized controlled trials have been performed
to establish best treatment practices.

� After diagnosis, a period of activity modification is
recommended.

� Bracing is controversial. Regardless of bracing, out-
come studies have similar results regarding RTP and
bony healing.

� Most symptomatic spondylolysis improves nonopera-
tively with or without radiographic evidence of bony
healing. Bony healing is a reasonable goal if incom-
plete or nonsclerotic fractures are present.

� Surgical intervention is considered for a slip of 50% or
more, progressive spondylolisthesis, or spondylolysis/
listhesis with intractable axial pain.

Prevention:

� Limiting volume and intensity of training and partic-
ipation in sports that involve frequent flexion, exten-
sion, and rotation motions, and early attention to
lumbar spine pain in adolescent athletes may be
beneficial.

Lumbar Disc Herniations

Epidemiology/pathophysiology:

� Disc herniations are uncommon in adolescents; most
occur at L4–5 and L5–S1.

� Most herniated discs in adolescents are central rather
than posterolateral and radiculopathy is not as common
as in adults.

� Radicular symptoms or radiculopathy are more com-
mon with large disc herniations and/or disc herniations
in conjunction with congenital spinal stenosis.

Evaluation:

� There are no pathognomonic signs and symptoms for
disc herniation in adolescents. Central disc protrusions
can present with bandlike low back discomfort, worse
with flexion and sitting, but can also be painful with
extension.

� MRI examination is the imaging test of choice for
diagnosing disc herniation. The findings on MRI
examination should correlate with physical examina-
tion findings.

Treatment:

� Almost all disc herniations in adolescent athletes are
managed nonoperatively. The natural history of disc
herniation is favorable.

� Treatment options include manual therapy, modalities,
exercise therapy, and medications. There is limited
evidence of effectiveness of these interventions.

� Fluoroscopically guided epidural steroid injections can
be considered as adjunctive care for disc herniations
with radicular pain. In this population, they should be
used sparingly.

� Surgery is indicated for cauda equina syndrome, severe
persistent radicular pain, significant spinal stenosis,
and/or significant or progressive radiculopathy.

Prevention:

� Training and rehabilitation strategies addressing gen-
eral conditioning and fitness as well as core fitness
may improve performance and may have value in
recovering from spinal problems, including disc
herniation.

Scheuermann kyphosis

Epidemiology/pathophysiology:

� Scheuermann kyphosis is a deformity of the spine that
develops before puberty and progresses and typically
presents in adolescence. It is a radiographic diagnosis.

� The etiology has not been determined.
� It may be more frequent in males and there may be

some correlation with increasing height.
� A radiographic definition is anterior wedging of at

least 5- in three adjacent vertebrae, endplate irregu-
larities, disc space narrowing, and the presence of
Schmorl nodes. These findings can affect the thoracic
and/or thoracolumbar spine.

Evaluation:

� Evaluate for thoracolumbar pain, fatigue, postural
complaints, and deformity.

� Examine for increased kyphosis, lumbar hyperlordosis,
and forward head position. The kyphosis is rigid.

� Advanced imaging is usually not indicated, because
neurological symptoms or signs are rare.

Treatment:

� The natural history is not well understood, and
symptoms often diminish at the time of skeletal
maturity.

� Sports participation is permitted as tolerated.
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� Treatment is dependent on the extent of symptoms and
the degree of kyphosis.
) For curves less than 50-, relative rest, judicious use

of anti-inflammatory medications, and flexibility
and posture exercises may be helpful.

) For curves of 50- to 75-, bracing should be
considered.

) For curves greater than 75-, surgical consultation
should be considered, because bracing may not be
effective.

It is essentialthat the team physician:

� Understand back pain is usually associated with a
specific cause.

� Understand there are few pathognomonic signs that
point to an exact diagnosis.

� Recognize spondylolysis as the most frequent cause of
back pain in the adolescent seeking treatment.

It is desirablethat the team physician;

� Understand the indications for and utilizations of
radiologic imaging.

� Recognize back pain can have physical and psycho-
logical components.

� Use a treatment plan for treating spondylolysis.
� Work with the athletic care network to educate

athletes, parents, and coaches regarding back pain,
treatment, and management.

MEDICAL ISSUES

The Adolescent Athlete and Infectious Diseases

Infectious Mononucleosis (IM)

Pathophysiology/clinical presentation:

� IM is primarily caused by the Epstein-Barr virus
(EBV).

� Transmission is primarily through saliva and can occur
through shedding of the virus by asymptomatic hosts.

� Classic triad of symptoms (70–80% of patients) is sore
throat, lymphadenopathy (especially posterior cervi-
cal), and fever.
) Exudative tonsillitis is the most common sign

(950% of patients).
� Other symptoms may include fatigue, headache,

malaise, myalgia, and anorexia.
� Streptococcal pharyngitis can coexist and evaluation is

necessary because treatment is different.
� Splenomegaly is almost universal, and the physical

examination is unreliable in its detection.

Evaluation:

� A complete blood count demonstrates an absolute and
relative lymphocytosis with a high percentage of
atypical lymphocytes.

� Confirmation is based on serologic testing for non-
specific heterophile antibodies (Monospot�) with a
high false-negative rate in the first week of the illness.

� A small minority of patients will never develop a
seropositivity for heterophile antibodies

� EBV-specific antibody testing should be considered in
certain patients.

� In most cases, the assessment of splenomegaly by
ultrasound is unnecessary, though if done, serial
measurements should be considered.

Treatment:

� IM is generally a self-limited disease that is managed
conservatively.

� Systemic corticosteroid use is controversial and with-
out proven benefit unless treating tonsillar hypertrophy
complications such as airway compromise.

� Antiviral therapy has not been shown to diminish
severity or duration of symptoms.

� Coexisting streptococcal infection is treated with
agents other than amoxicillin. A rash is commonly
seen when amoxicillin is used in the presence of IM.

� Tonsillar hypertrophy or abcess may result in acute
airway obstruction and/or dehydration.

� Hematologic complications include autoimmune
hemolytic anemia and/or thrombocytopenia.

� Spontaneous and traumatic splenic rupture can occur
in 0.1–0.5% of patients.

� Although ultrasound and computed tomography are
more reliable in evaluating spleen size than physical
examination, without baseline and serial measure-
ments, their role in management and RTP is limited.

Prevention:

� Oropharyngeal secretions contain EBV and transmis-
sion can be decreased by avoiding contact, such as
sharing food, water bottles, and kissing.

� Prevention of complications related to splenic rupture:
) Although splenic rupture may occur with trauma,

most are atraumatic.
) There is a lack of evidence-based RTP guidelines.
) Once clinical symptoms have resolved, gradual

return to activity after 3 wk post–illness onset is
reasonable while avoiding contact/collision sports
until 4 wk post–illness onset.

It is essentialthat the team physician understand that:

� The diagnosis of IM is based on clinical presentation
and serological confirmation.

� Presentation is variable, including prolonged fatigue
that may affect ability to return to sport and competi-
tion.

� In almost all cases of IM, splenomegaly is present.
� Once clinical symptoms have resolved, gradual return

to activity after 3 wk post–illness onset is reasonable
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� Understand restricted medications for elite athletes.
� Recognize vocal cord dysfunction and be able to ed-

ucate athlete as to this condition and treatment
recommendations.

� Work with the athletic care network including athletes,
parents, and coaches on the recognition and manage-
ment of EIA.

The Adolescent Athlete and Nutrition and
Supplements

Weight loss

Patient populations:

� The obese adolescent [body mass index (BMI) 995th
percentile]
) Prevalence of obesity stands at approximately

15–20% for 12- to 18-yr-olds
) Complications of obesity include hypertension,

insulin resistance, type 2 diabetes, hypercholester-
olemia, orthopedic problems (e.g., slipped capital
femoral epiphysis, Blount disease)

) Multifactorial etiology (e.g., sedentary lifestyle,
poor nutrition, genetics, psychosocial factors)

� Adolescents in weight-restricted sports: wrestling,
light-weight rowing

� Adolescents in sports favoring leanness: gymnastics,
figure skating, distance runners

Evaluation:

� Review dietary intake and training program
� Obese athletes:

) Determine BMI and body composition
) Evaluate for medical causes (e.g., polycystic ovary

syndrome, hypothyroidism, genetic syndromes)
) Evaluate for medical (e.g., insulin resistance, cho-

lesterol abnormalities, and liver disease) and ortho-
pedic (e.g., Blount disease, SCFE) complications.

� Athletes in weight-restricted sports should have meas-
urement of percent body fat and hydration status.
) In wrestling, males must be at least 7% body fat;

12% for females
� Athletes in sports favoring leanness should be screened

for the female athlete triad (5).

Treatment:

� Determine whether weight loss is needed and/or
appropriate

� Set a goal for weight loss; athletes should lose no more
than 1.5% of their body weight per week

� Provide individualized nutrition and exercise recom-
mendations.

� Counsel against weight-loss medication use (e.g.,
stimulants, laxatives, diuretics), excessive fluid/food
restrictions, purging, vapor impermeable suits, and
other pathogenic weight-control behaviors.

� For the obese athlete, provide behavioral and family
counseling as needed.

� For the female athlete at risk of developing the triad,
consider multidisciplinary intervention (5).

Prevention:

� Monitor BMI to aid in primary and secondary pre-
vention strategies.

� Primary prevention of obesity should be initiated in
early childhood.

� See (5) for additional considerations regarding weight
loss issues specific to female athletes.

� Work with the athletic care network to educate
athletes, parents, and coaches regarding weight loss
issues at the time of the preparticipation physical
examination (PPE) and during other visits.

Weight gain

Patient populations:

� Adolescents who desire weight gain related to strength
and performance.

� Adolescents who desire weight gain related to appear-
ance and body image.

Evaluation:

� Review dietary intake and training program.
� Determine BMI and body composition.
� Screen by history for performance-enhancing agent

use.
� Assess reasons for desiring weight gain (i.e., perform-

ance vs body image).

Treatment:

� Determine whether weight gain is needed and/or
appropriate.

� Set a goal for weight gain; athletes should gain no
more than 1.5% of their body weight per week.

� Provide individualized nutrition and exercise recom-
mendations.

� Counsel regarding weight gain medication and supple-
ments.

Prevention:

� Monitor BMI and body composition.
� Work with the athletic care network to educate

athletes, parents, and coaches regarding weight gain
issues at the time of the PPPE and during other visits.

Supplements

Epidemiology:

� Prevalence in adolescent athletes
) Ergogenic supplement use is estimated at 24–29%

and is higher in athletes than in nonathletes.
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