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 T
he term osteochondrosis is used 
to describe a group of disorders 
that affect patients with an imma-
ture skeleton. The etiology of joint 

pain in these patients is often from osteo-
chondrosis, although traumatic, inflamma-
tory, or infectious origins should be ruled 
out as well. Osteochondrosis results from 
abnormal development, injury, or overuse of 
the growth plate and surrounding ossifica-
tion centers. Overall, boys are more affected 
and symptoms generally appear between  
10 and 14 years of age.1 It is thought that 
boys are more commonly affected because 
of their greater susceptibility to childhood 
trauma and overuse injuries.2 Patients usu-
ally present with pain and disability. Areas of 
the body most often affected include the hip, 
knee, foot, elbow, and back (Figure 1).

A distinction between osteochondrosis 
and osteochondritis dissecans lesions should 
be made, which can be a common source of 
confusion for physicians. Osteochondritis 
dissecans is an inflammatory condition of 
bone and overlying articular cartilage that 
affects the joints of patients with immature 

and mature skeletons alike. Either condi-
tion may present with activity-related pain, 
but osteochondritis dissecans may also 
cause joint catching and locking. Lesions 
from osteochondritis dissecans may or may 
not resolve with nonoperative treatment, 
whereas osteochondrosis eventually resolves 
when the growth plates have closed and skel-
etal maturity has been reached.

Hip Pain
LEGG-CALVÉ-PERTHES DISEASE

Legg-Calvé-Perthes disease is a hip disorder 
that results from a partial interruption of the 
blood supply to the immature femoral head. 
The exact cause of the vascular interruption is 
unknown. It occurs in children between four 
and eight years of age. Boys are four to five 
times more likely to be affected than girls.3,4 
There is an increased incidence in patients 
with low birth weight, abnormal birth pre-
sentation, family history, higher birth order, 
and lower socioeconomic status.5,6 Patients 
present with hip pain, an atraumatic limp, 
and referred pain in the knee. Limited hip 
abduction, internal rotation, and leg-length 
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Common Locations of Osteochondrosis in Patients with Immature Skeletons

Figure 1. Areas of the body most often affected by osteochondrosis. 
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discrepancies are commonly found on physical exami-
nation. Anteroposterior and frog-leg lateral radiographs 
will demonstrate varying degrees of fragmentation, flat-
tening, and sclerosis of the proximal femur growth center 
with joint space widening. Other conditions, including 
septic arthritis and osteomyelitis of the proximal femur, 
should be ruled out in equivocal cases. 

If patients are treated early, they have a lower risk of 
developing arthritis at a young age, and range of motion 
can be preserved. Poor prognostic factors include age 
older than six years at onset of disease, greater extent 
of femoral head deformity, hip joint incongruity, and 
decreased hip range of motion.7,8 A prospective, non-
randomized trial found no difference in outcomes when 
physical therapy and bracing were used in children 
younger than six years.9 Surgical treatment consists of 
reconstructive procedures to improve hip joint congruity.

Knee Pain
OSGOOD-SCHLATTER DISEASE

Osgood-Schlatter disease, an inflammatory condition, is a 
common cause of anterior knee pain in children and ado-
lescents. It is caused by repetitive traction of the patellar 
tendon on the tibial tubercle ossification center or apoph-
ysis, which may cause substantial inflammation and pain. 
Symptomatic patients are usually between 10 and 14 years 
of age, and up to 30 percent of patients will have bilateral 
involvement.10,11 Nearly 50 percent of patients are involved 
in regular athletic activity.12 Pain is often exacerbated by 
jumping activities and direct pressure, such as kneeling. 
Patients have moderate to severe tenderness, swelling, 
and prominence over the tibial tubercle. The diagnosis is 
often made clinically, although plain radiographs should 
be obtained to rule out fractures, tumors, or osteomy-
elitis if the presenting signs and symptoms are atypical. 
Radiographs of patients with Osgood-Schlatter disease 
may show anterior soft tissue swelling and fragmentation 
of the tibial tubercle. Magnetic resonance imaging and 
ultrasonography are not routinely necessary.13 

Osgood-Schlatter disease is a self-limited process that 
responds well to activity modification and acetamino-
phen or nonsteroidal anti-inflammatory drugs (NSAIDs). 
Stretching and physical therapy to improve flexibility 
of lower-extremity muscles can help reduce symptoms. 
Some case series have shown that operative treatment 
can alleviate symptoms in patients with mature skeletons 
who continue to have disabling symptoms.14,15

SINDING-LARSEN–JOHANSSON DISEASE

Sinding-Larsen–Johansson disease is another common 
cause of anterior knee pain in children and adolescents. 

It is similar to Osgood-Schlatter disease, except that 
Sinding-Larsen–Johansson disease occurs at the inferior 
pole of the patella. Affected patients are between 10 and 
13 years of age and are often involved in athletic activi-
ties.16 Symptoms are aggravated by jumping or direct 
pressure over the inferior pole of the patella. Point ten-
derness is localized to the inferior pole of the patella. 
Although it is diagnosed clinically, radiographs should 
be obtained to rule out other pathology. Radiographs 
may show soft-tissue swelling and calcification of an 
avulsed portion of the patella. 

Sinding-Larsen–Johansson disease is a self-limited 
process that responds to activity modification and acet-
aminophen or NSAIDs. Knee immobilization is only 
necessary in severe cases. Exercises to improve flexibility 
of the hamstrings, quadriceps, and heel cords can help 
reduce symptoms.17 Symptoms usually resolve within 
10 to 12 months, and the condition is rare after skeletal 
maturity.18

Foot Pain
SEVER DISEASE

Sever disease, or calcaneal apophysitis, is a common 
cause of heel pain in young athletes. The Achilles ten-
don exerts tensile forces on the calcaneal apophysis with 
physical activity. Most patients associate their symptoms 
with a particular sport, with soccer being the most com-
mon.19 Symptoms are worse at the beginning of a new 
sports season or during a growth spurt. Weight-bearing 
activity and shoes, particularly soccer cleats, can aggra-
vate the symptoms. Physical examination often reveals 
point tenderness at the insertion of the Achilles tendon, 
tight heel cords, and heel pain with medial-lateral com-
pression.20 Plain radiographs look normal.

Nonoperative treatment includes activity and shoe 
modifications, padded heel cups, and calf stretches. 
Patients with persistent symptoms despite activity modi-
fication and a stretching program should have other con-
ditions considered, such as Achilles tendinitis, plantar 
fasciitis, or a calcaneal stress fracture.21,22

FREIBERG DISEASE

Freiberg disease is a painful condition of the forefoot 
occurring most often in adolescent girls who participate 
in ballet and dance.23 The exact etiology is unknown, but 
it is commonly characterized by disordered ossification 
of the second metatarsal head. Possible causes include 
trauma, repetitive stress, disruption in blood supply, or 
improper shoe wear.24,25 Bilateral involvement occurs in 
less than 10 percent of patients.25 Pain is exacerbated by 
weight-bearing and athletic activities. Point tenderness  



Osteochondrosis

288  American Family Physician www.aafp.org/afp	 Volume 83, Number 3 ◆ February 1, 2011

and swelling are commonly found over the affected meta-
tarsal head. Plain radiographs show sclerosis and vary-
ing degrees of flattening of the affected articular surface. 
In most patients, nonoperative treatment consisting of 
activity modification, metatarsal pads, and well-padded 
shoes facilitates regeneration of the metatarsal head and 
spontaneous resolution of symptoms.26

KÖHLER BONE DISEASE

Köhler bone disease is an osteochondrosis of the navicu-
lar bone in the foot. Patients often present between two 
and eight years of age, and boys are three to five times 
more likely to be affected.27 The etiology is unknown, 
and there is usually no history of previous trauma. Mid-
foot pain and a limp are the most common presenting 
symptoms. There is point tenderness over the navicu-
lar bone on examination.27 There may be mild swelling 
and warmth over the dorsal midfoot.28 The diagnosis is 
mainly clinical; however, plain radiographs usually dem-
onstrate navicular sclerosis, flattening, and fragmenta-
tion.28 It is a self-limited condition and symptoms will 
eventually resolve.27,29 Recent reviews have shown that a 
short leg cast for up to eight weeks accelerates resolution 
of symptoms, although long-term outcomes are favor-
able regardless of treatment.27,30

Elbow Pain
MEDIAL EPICONDYLE APOPHYSITIS

Medial epicondyle apophysitis affects throwing ath-
letes, such as pitchers. Frequent throwing results in 
repetitive stress across the medial epicondyle growth 
plate.31,32 Patients present with pain localized directly 
over the medial epicondyle. Tenderness may be mild in 
early apophysitis, but can be severe if there is an avul-
sion fracture. The shoulder also should be examined 
because this condition can be a symptom of shoulder  

pathology. Plain radiographs may show fragmentation 
of the medial epicondyle.

Prevention is the best treatment for this condition and 
should include pitch limits, with limitation of curveballs 
and sliders in particular.33-35 Descriptive studies have 
shown that pitching curveballs and sliders exerts exces-
sive torque across the shoulder and elbow joints, respec-
tively.34,36 Successful treatment typically consists of ice, 
acetaminophen or NSAIDs, and throwing cessation.37 
Surgical management is generally not necessary, but may 
be reserved for widely displaced avulsion fractures.

PANNER DISEASE

Panner disease is the most common cause of lateral-
sided elbow pain in children younger than 10 years.38 It 
is characterized by abnormal ossification, necrosis, and 
degeneration of the distal humeral ossification center 
(capitellum). It may or may not be associated with ath-
letic activity. Patients present with vague, lateral-sided 
elbow pain without point tenderness. Plain radiographs 
often show fragmentation and fissuring of the entire 
humeral capitellum. Panner disease is self-limited and 
generally resolves spontaneously with rest and con-
servative management, including acetaminophen or 
NSAIDs.

Back Pain
SCHEUERMANN DISEASE

Scheuermann disease is a common cause of back pain 
with a rigid kyphosis or humpback deformity. Dis-
turbance of the vertebral end plates causes anterior 
vertebral body wedging that results in kyphosis dur-
ing a growth spurt. The exact etiology of this growth 
disturbance is unknown.39-42 Age of onset is between 
10 and 12 years. Pain and increasing back deformity 
are the most common presenting symptoms. Physical  

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence  
rating References

Osgood-Schlatter disease is a self-limited process that responds well to activity 
modification and nonsteroidal anti-inflammatory drugs. Physical therapy may help 
reduce symptoms in recalcitrant cases.

C 10-12, 15

Sever disease responds well to nonoperative treatment consisting of activity and 
shoe modifications, padded heel cups, and calf stretches.

C 20-22

Medial epicondyle apophysitis is best treated with prevention. Parents, coaches, and 
players should adhere to the guidelines set forth by the Little League Association 
of America to maintain the health of young, throwing athletes.

C 31, 32, 34

The primary indications for surgical treatment of Scheuermann disease are to 
alleviate pain and to improve cosmesis. However, the deformity is of little 
functional consequence and does not progress severely after skeletal maturity.

C 39, 45-47

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.
org/afpsort.xml.
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examination findings include a rigid, humpback defor-
mity that does not correct with back extension (Figure 2). 
Signs of nerve compression are rare.43 Anteroposterior 
and lateral radiographs of the spine with the patient 
standing reveal at least 5 degrees of wedging in at least 
three adjacent vertebrae44 (Figure 3). Disk space narrow-
ing, end plate irregularities, and scoliosis also may be 
seen. The deformity increases during adolescent growth 
spurts, but progression after skeletal maturity is not 
severe.45,46 Postural roundback is a similar disorder that 

can be differentiated from Scheuermann disease because 
patients with postural roundback show no abnormali-
ties on radiographs and their deformity can be corrected 
with changes in posture or position. 

A recent evidence-based review found that most 
patients with Scheuermann disease do not need surgical 
intervention, which should be reserved only for patients 
with mature skeletons who have a curve greater than 
75 degrees, pain, a rigid deformity, and unacceptable 
appearance.47 Bracing is indicated in patients who have 
an immature skeleton with an increasing curve.

Orthopedic Referral
Patients with osteochondrosis should be referred to an 
orthopedic surgeon for further evaluation if nonop-
erative treatment has not been effective. Patients with 
Osgood-Schlatter disease, Sinding-Larsen–Johannson 
disease, or Sever disease who have mature skeletons 
and disabling symptoms should be referred. Those with  

Figure 2. Patient with typical Scheuermann disease pre-
sentation: prominent posterior humpback deformity (A) 
that does not correct with hyperextension (B). 

Figure 3. Lateral thoracolumbar radiograph of an adoles-
cent with Scheuermann disease showing vertebral end 
plate abnormalities (asterisks) and anterior vertebral 
body wedging (arrows).

A

B
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Freiberg disease and loose joint fragments should be 
referred for possible joint debridement. Patients sus-
pected of having Köhler bone disease who have had 
recent trauma, illness, or elevated inflammatory mark-
ers should be referred to rule out infection or occult 
fracture. Referral is also indicated in those with medial 
epicondyle apophysitis or Panner disease who have 
acute trauma, pain despite several weeks of rest, or loose 
joint fragments. Any patient suspected of having Legg-
Calvé-Perthes disease or Scheuermann disease should be 
referred for further evaluation.

A summary of diagnostic, treatment, and referral 
indications for each osteochondrosis disorder is pro-
vided in Table 1.
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Table 1. Summary of Osteochondrosis Disorders

Disorder Clinical presentation Radiograph findings Initial treatment Orthopedic referral

Legg-Calvé-
Perthes disease

Atraumatic limp; hip 
and knee pain

Sclerosis, flattening, 
and fragmentation 
of proximal femur 
growth center

— Any patient with 
suspected Legg-Calvé-
Perthes disease

Osgood-Schlatter 
disease

Pain at anterior tibial 
tubercle with activity 
and kneeling

Soft tissue swelling and 
fragmentation of tibial 
tubercle

Activity modification; 
acetaminophen or 
NSAIDs

Patients with a mature 
skeleton who have 
persistent symptoms

Sinding-Larsen–
Johansson 
disease

Pain at inferior patellar 
pole with activity 
and kneeling

Soft tissue swelling and 
calcification of inferior 
pole of patella

Activity modification; 
acetaminophen or 
NSAIDs 

Patients with a mature 
skeleton who have 
persistent symptoms

Sever disease Posterior heel pain 
with activity and 
shoe wear

Plain radiographs are 
usually normal

Activity and shoe 
modifications; heel 
cups; calf stretches; 
acetaminophen or 
NSAIDs

Patients with a mature 
skeleton who have 
persistent symptoms

Freiberg disease Metatarsal head pain 
and swelling

Sclerosis, flattening, 
and fragmentation of 
metatarsal head

Activity modification; 
metatarsal pads; well-
padded shoes

Patients with 
metatarsophalangeal 
joint arthritis and loose 
joint fragments

Köhler bone 
disease

Midfoot pain and limp Sclerosis, flattening, 
and fragmentation of 
navicular bone

Cast immobilization for 
up to eight weeks

Patients with recent trauma, 
illness, or elevated 
inflammatory markers

Medial epicondyle 
apophysitis

Localized pain over 
medial epicondyle 
with throwing

May show 
fragmentation or 
widening of medial 
epicondyle

Throwing cessation; 
acetaminophen or 
NSAIDs

Best prevention is 
monitored throwing in 
young athletes

Patients with acute 
avulsions or continued 
symptoms despite rest

Panner disease Vague, lateral-sided 
elbow pain

Flattening and 
fragmentation of 
humerus capitellum

Rest; acetaminophen or 
NSAIDs

Patients with loose joint 
fragments 

Scheuermann 
disease

Back pain and 
humpback deformity

Anterior wedging 
of three adjacent 
vertebrae and end 
plate irregularities

— Any patient with 
suspected Scheuermann 
disease

NSAIDs = nonsteroidal anti-inflammatory drugs.



Osteochondrosis

February 1, 2011 ◆ Volume 83, Number 3 www.aafp.org/afp� American Family Physician  291

REFERENCES

	 1.	 Takahara M, Ogino T, Sasaki I, Kato H, Minami A, Kaneda K. Long term 
outcome of osteochondritis dissecans of the humeral capitellum. Clin 
Orthop Relat Res. 1999;(363):108-115.

	 2.	 Duthie RB, Houghton GR. Constitutional aspects of the osteochondro-
ses. Clin Orthop Relat Res. 1981;(158):19-27.

	 3.	 Barker DJ, Hall AJ. The epidemiology of Perthes’ disease. Clin Orthop 
Relat Res. 1986;(209):89-94.

	 4.	 Nigrovic PA. Overview of hip pain in childhood. UpToDate Online. 
http://www.uptodate.com/online/content/topic.do?topicKey=gen_
pedi/21233 [subscription required]. Accessed October 25, 2010.

	 5.	 Hall AJ, Barker DJ. Perthes’ disease in Yorkshire. J Bone Joint Surg Br. 
1989;71(2):229-233.

	 6.	 Kenet G, Ezra E, Wientroub S, et al. Perthes’ disease and the search for 
genetic associations: collagen mutations, Gaucher’s disease and throm-
bophilia. J Bone Joint Surg Br. 2008;90(11):1507-1511.

	 7.	 Herring JA, Neustadt JB, Williams JJ, Early JS, Browne RH. The lateral 
pillar classification of Legg-Calvé-Perthes disease. J Pediatr Orthop. 
1992;12(2):143-150.

	 8.	 Canavese F, Dimeglio A. Perthes’ disease: prognosis in children under 
six years of age. J Bone Joint Surg Br. 2008;90(7):940-945.

	 9.	 Wiig O, Terjesen T, Svenningsen S. Prognostic factors and outcome of 
treatment in Perthes’ disease: a prospective study of 368 patients with 
five-year follow-up. J Bone Joint Surg Br. 2008;90(10):1364-1371.

	10.	Wall EJ. Osgood-schlatter disease: practical treatment for a self-limiting 
condition. Phys Sportsmed. 1998;26(3):29-34.

	11.	 Kienstra AJ, Macias CG. Osgood-Schlatter disease. UpToDate Online. 
http://www.uptodate.com/online/content/topic.do?topicKey=ped_
orth/5243 [subscription required]. Accessed October 25, 2010.

	12.	Cassas KJ, Cassettari-Wayhs A. Childhood and adolescent sports-
related overuse injuries. Am Fam Physician. 2006;73(6):1014-1022.

	13.	Hirano A, Fukubayashi T, Ishii T, Ochiai N. Magnetic resonance imaging 
of Osgood-Schlatter disease: the course of the disease. Skeletal Radiol. 
2002;31(6):334-342.

	14.	Weiss JM, Jordan SS, Andersen JS, Lee BM, Kocher M. Surgical treat-
ment of unresolved Osgood-Schlatter disease: ossicle resection with 
tibial tubercleplasty. J Pediatr Orthop. 2007;27(7):844-847.

	15.	Pihlajamäki HK, Mattila VM, Parviainen M, Kiuru MJ, Visuri TI. Long-
term outcome after surgical treatment of unresolved Osgood-Schlatter 
disease in young men. J Bone Joint Surg Am. 2009;91(10):2350-2358.

	16.	Medlar RC, Lyne ED. Sinding-Larsen-Johansson disease. Its etiology and 
natural history. J Bone Joint Surg Am. 1978;60(8):1113-1116.

	17.	 Duri ZA, Patel DV, Aichroth PM. The immature athlete. Clin Sports Med. 
2002;21(3):461-482, ix.

	18.	Hergenroeder AC. Approach to the young athlete with chronic knee 
pain or injury. UpToDate Online. http://www.uptodate.com/online/
content/topic.do?topicKey=ped_trau/11489 [subscription required]. 
Accessed October 25, 2010.

	19.	Clark MC. Overview of the causes of limp in children. UpToDate Online. 
http://www.uptodate.com/online/content/topic.do?topicKey=ped_
symp/5916 [subscription required]. Accessed October 25, 2010.

	20.	Madden CC, Mellion MB. Sever’s disease and other causes of heel pain 
in adolescents. Am Fam Physician. 1996;54(6):1995-2000.

	21.	Chorley J, Powers CR. Clinical features and management of heel 
pain in the young athlete. UpToDate Online. http://www.uptodate.
com/online/content/topic.do?topicKey=ped_trau/13559 [subscription 
required]. Accessed October 25, 2010.

	22.	Ogden JA, Ganey TM, Hill JD, Jaakkola JI. Sever’s injury: a stress fracture 
of the immature calcaneal metaphysis. J Pediatr Orthop. 2004;24(5):
488-492.

	23.	Air ME, Rietveld AB. Freiberg’s disease as a rare cause of limited and 
painful relevé in dancers. J Dance Med Sci. 2010;14(1):32-36.

	24.	Katcherian DA. Treatment of Freiberg’s disease. Orthop Clin North Am. 
1994;25(1):69-81.

	25.	Carmont MR, Rees RJ, Blundell CM. Current concepts review: Freiberg’s 
disease. Foot Ankle Int. 2009;30(2):167-176.

	26.	Kasser JR. The foot. In: Lovell WW, Winter RB, Morrissy RT, Weinstein 
SL, eds. Lovell and Winter’s Pediatric Orthopaedics. 6th ed. Philadel-
phia, Pa.: Lippincott Williams & Wilkins; 2006:1257-1328.

	27.	 Tsirikos AI, Riddle EC, Kruse R. Bilateral Köhler’s disease in identical 
twins. Clin Orthop Relat Res. 2003;(409):195-198.

	28.	Borges JL, Guille JT, Bowen JR. Köhler’s bone disease of the tarsal navic-
ular. J Pediatr Orthop. 1995;15(5):596-598.

	29.	Ippolito E, Ricciardi Pollini PT, Falez’ F. Köhler’s disease of the tarsal 
navicular: long-term follow-up of 12 cases. J Pediatr Orthop. 1984;4(4):
416-417.

	30.	DiGiovanni CW, Patel A, Calfee R, Nickisch F. Osteonecrosis in the foot. 
J Am Acad Orthop Surg. 2007;15(4):208-217.

	31.	Cain EL Jr, Dugas JR, Wolf RS, Andrews JR. Elbow injuries in throwing ath-
letes: a current concepts review. Am J Sports Med. 2003;31(4):621-635.

	32.	Olsen SJ II, Fleisig GS, Dun S, Loftice J, Andrews JR. Risk factors for 
shoulder and elbow injuries in adolescent baseball pitchers. Am J Sports 
Med. 2006;34(6):905-912.

	33.	Little League Online. Little League implements new rule to protect pitch-
ers’ arms. http://www.littleleague.org/media/newsarchive/03_2006/ 
06pitch_count_08-25-06.htm. Accessed October 25, 2010.

	34.	Fleisig GS, Kingsley DS, Loftice JW, et al. Kinetic comparison among the 
fastball, curveball, change-up, and slider in collegiate baseball pitchers. 
Am J Sports Med. 2006;34(3):423-430.

	35.	Lyman S, Fleisig GS, Andrews JR, Osinski ED. Effect of pitch type, pitch 
count, and pitching mechanics on risk of elbow and shoulder pain in 
youth baseball pitchers. Am J Sports Med. 2002;30(4):463-468.

	36.	Dun S, Loftice J, Fleisig GS, Kingsley D, Andrews JR. A biomechanical 
comparison of youth baseball pitches: is the curveball potentially harm-
ful? Am J Sports Med. 2008;36(4):686-692.

	37.	 Torg JS. The little league pitcher. Am Fam Physician. 1972;6(2):71-76.

	38.	Singer KM, Roy SP. Osteochondrosis of the humeral capitellum. Am J 
Sports Med. 1984;12(5):351-360.

	39.	Damborg F, Engell V, Andersen M, Kyvik KO, Thomsen K. Prevalence, 
concordance, and heritability of Scheuermann kyphosis based on a 
study of twins. J Bone Joint Surg Am. 2006;88(10):2133-2136.

	40.	McKenzie L, Sillence D. Familial Scheuermann disease: a genetic and 
linkage study. J Med Genet. 1992;29(1):41-45.

	41.	 Schmorl G. Die pathogenese der juvenile kyphose. Fortschr Geb Ront-
genstr. 1939;41:359.

	42.	Fotiadis E, Grigoriadou A, Kapetanos G, et al. The role of sternum in 
the etiopathogenesis of Scheuermann disease of the thoracic spine 
[published correction appears in Spine. 2008;33(7):330]. Spine (Phila 
Pa 1976). 2008;33(1):E21-24.

	43.	Bhojraj SY, Dandawate AV. Progressive cord compression secondary 
to thoracic disc lesions in Scheuermann’s kyphosis managed by pos-
terolateral decompression, interbody fusion and pedicular fixation. 
A new approach to management of a rare clinical entity. Eur Spine J. 
1994;3(2):66-69.

	44.	Sørensen KH. Scheuermann’s Juvenile Kyphosis: Clinical Appearances, 
Radiography, Aetiology, and Prognosis. Copenhagen: Munksgaard; 
1964.

	45.	Murray PM, Weinstein SL, Spratt KF. The natural history and long-term 
follow-up of Scheuermann kyphosis. J Bone Joint Surg Am. 1993;75(2):
236-248.

	46.	Lowe TG. Scheuermann disease. J Bone Joint Surg Am. 1990;72
(6):940-945.

	47.	 Lowe TG, Line BG. Evidence based medicine: analysis of Scheuermann 
kyphosis. Spine (Phila Pa 1976). 2007;32(19 suppl):S115-119.


