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Osgood-Schlatter disease (OSD) was originally de-
scribed by Robert Osgood of Boston in 1903(1), 
and by Carl Schlatter of Zurich in 1903 and 1908 

(2,3). Whereas Osgood focused on full avulsion fractures 
of the tibial tuberosity, with loss of patellar ligament 
continuity, Schlatter noted a wide variety of reasons for 
the disease. One such reason was traction trauma to the 
tibial tuberosity that led to avulsion of a portion of the 
tuberosity or to incomplete fracture due to contraction of 
the quadriceps muscle. Subsequent investigators impli-
cated other causes, including rickets, infection, endocri-
nologic disturbances, avascular necrosis, tendinitis, and 

hereditary predisposition (4). At present, it is generally 
accepted that OSD is traumatic in origin and can be 
regarded as a specific kind of adolescent enthesopathy 
(5). The disease occurs in patients between 10 and 15 
years of age (in girls, usually between 8 and 13; in boys, 
usually between 10 and 15).This paper describes the 
events occurring within and around the tibial tuberosity 
that are the result of traction exerted on the patellar liga-
ment, effectively demonstrated by ultrasonography 
(US).

US, an imaging method primarily useful in the diagno-
sis of soft tissue abnormalities, sheds new light on the 
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complex pathophysiology of OSD. Many authors have 
described the use of diagnostic imaging methods other 
than conventional radiography in the diagnosis of OSD, 
such as US (4-8), magnetic resonance imaging (MRI), 
computed tomography (CT), and radionuclide bone scan 
(scintigraphy) (5,9). Features of OSD revealed by US 
and MRI have included pretibial soft tissue swelling, 
cartilage swelling, fragmentation of the tibial tuberosity’s 
ossification center, thickening at the insertion of the 
patellar ligament, and inflammation of the deep infrapa-
tellar bursa.

It is generally agreed that US should be a modality of 
choice in the diagnosis and follow-up of OSD (4-8). It 
seems that MRI can reveal many features of OSD seen in 
US. However, paradoxically, the edema of the bone and 
cartilage that is generally so effectively depicted by MRI, 
frequently is either not present or not so obvious at the 
delamination zone of the ossification center, probably 
due to the healing process. Conversely, US puts that ana-
tomic site in the “front row” of the image, easily detected 
by the observer.

There are several characteristic features helpful in 
diagnosis and classification of OSD:

•  the presence of delamination tear of the ossification 
center of the tibial tuberosity, 

•  the appearance of a fracture of overlying cartilage (its 
extent in relation to the site of the patellar ligament’s 
“footprint” and deep infrapatellar bursa is important 
consideration in classification), and 

•  the presence of patellar ligament tear or scar includ-
ing ectopic ossified/calcified scars within the liga-
ment as a result of the cartilage tear. 

Based upon these features, OSD can be classified into 
three types (10): 

Type I – pure delamination tear/fracture of the ossifi-
cation center of the tibial tuberosity; 

Type II – delamination tear/fracture of the ossification 
center with fracture of the overlying cartilage situated 
outside (usually proximal) the patellar ligament’s foot-
print, but extending into the deep infrapatellar bursa; 

Type III – delamination tear of the ossification center 
with the cartilage fracture line within the patellar liga-
ment’s footprint, causing delamination injury to the 
patellar ligament; in most cases the fracture line also 
extended into the deep infrapatellar bursa. 

Additionally the presence or absence of the following 
features is helpful in precise classification of this disor-
der: 

•  deep infrapatellar bursa effusion or hematoma, 
•  bursal synovial edema, which is defined as layer of 

more than 1mm thickness of hypo or hyperechogenic 
tissue overlying the tibial wall of the bursa ( a layer 
of tissue <1mm thickness overlying the tibial wall of 
the bursa is frequently seen in asymptomatic bur-
sas), 

•  hypervascularity (hyperperfusion) of the bursal tis-
sues defined as presence of even single vessel in 

Tissue Doppler Mode (Toshiba) set on maximum 
sensitivity at the synovial tibial bursal lining, 

•  fibrosis within the bursal space defined as layer of 
more than 1mm thickness of hyperechogenic tissue 
overlying the tibial wall of the bursa and/or improper 
bursal fat apron movement between the patellar liga-
ment and tibial bursal wall, 

•  hypervascularity of the zone of insertion of the patel-
lar ligament indicating active inflammation/repara-
tive processes defined as the presence of at least two 
vessels within the ligament. In borderline images 
comparing to the asymptomatic side, if not affected 
by the disease, is important. 

AnAtomy And histology of the tibiAl tuberosity

To understand the pathophysiologic sequence of events 
in OSD, the histologic type and architecture of the tibial 
tuberosity and the anatomic structures surrounding it 
must be fully elucidated. The anatomic location of the 
traction injury in OSD should first be precisely defined, 
because it is always the same – the ossification center of 
the beak-like process of the tibial epiphysis. This endo-
chondral ossification center, by which the beak-like pro-
cess of the tibial tuberosity ossifies, is a layer of cellular 
columns responsible for calcium production and the later 
transformation of calcium into bone (11). The anterior 
(cellular) surface of the tuberosity ossification center is a 
metabolically active zone until the tuberosity becomes 
solid bone. The epiphyseal part of the tibial tuberosity in 
boys and girls between the ages of 11 and 15 years is 
mainly a fibrocartilaginous structure that hosts a unique 
type of ossification center belonging to the epiphysis but 
also overlapping the anterior proximal part of the tibial 
metaphysis. The product of this ossification center was 
named the “beak-like” process of the tibial tuberosity by 
Carl Schlatter.

The tibial tuberosity development may be divided into 
three stages, beginning with the appearance of cloud-like 
ossified tissue within the anterior tibial cartilage (Fig. 
1A). Calcium deposits within the ossification center of the 
tibial tuberosity, seen first at or just below the level of the 
border between the epiphysis and metaphysis, appear as 
these scattered cloud-like ultrasound-transparent struc-
tures that are often mistaken for fragmentation but merely 
represent an incomplete fusion of the ossifying cartilage. 
The productive zone of the tibial tuberosity consists of 
cellular columns that fit within the cartilage, which under-
goes ossification (11). This zone, a cellular gap between 
the layers of solid cartilage (later cartilage-bone), lacks 
reinforcing structures such as the collagen fibers present 
in the surrounding cartilage. As a result, these cellular 
columns, deprived of collagen reinforcement, constitute 
the weakest structural link of the tuberosity.

Next, the ossified cartilage transforms into mature bone 
more or less scattered in the area of the tibial tuberosity 
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(Figs.1B and 1C); this bone is, at best, only partially 
transparent to the ultrasound beam. Once the bone of the 
beak-like process fuses, it gives final shape to the physeal 

part of the tibial tuberosity (Fig.1D). At this late stage, the 
bone is still covered by a cartilage layer or, more exactly, 
the bone is still within cartilage, as it has not yet com-
pleted the ossification process. It is important to realize 
that neither of these stages represents fragmentation but, 
rather, incomplete bone fusion. At this point of develop-
ment, the tibial tuberosity does not possess a cortical 
layer, a fact unfortunately misunderstood by some authors 
(12,13). The anterior bright margin of the physeal beak-
like process that is seen on US is not cortex. It is the most 
active cellular layer of the growing ossification center, 
and the weakest link of the tuberosity.

physiology And pAthology of tibiAl tuberosity
Key to understanding pathologic events involving the 
growing tibial tuberosity is the “footprint” of the patellar 
ligament’s tibial insertion (Fig. 2). The total length of the 
insertion may, in author’s experience, exceed 40 mm and 
the width, 30 mm. Usually, however, the length and 
width range between 20 and 40 mm and 20 and 30 mm, 
respectively, as determined ultrasonographically using 
curved line measurements. The type of OSD discussed in 
this paper is found only within approximately the 
10-15mm long zone of the proximal tibial insertion of the 
patellar ligament, which corresponds to the length of the 
beak-like process. Primary injuries to the tuberosity in 
the remaining distal part of the ligament’s insertion that 
crosses the cartilage zone between the epiphyseal beak-
like process and the metaphysis, as well as the metaphy-
seal part of the patellar ligament insertion, are extremely 
rare and result from direct trauma rather than traction.

Three factors account for the specific location of the 
traction type of injury in OSD. First, there is a difference 
in durability between the epiphyseal and metaphyseal 
parts of the patellar ligament insertion; this can be 
explained by the type of ossification at the epiphysis 
(endochondral) versus that at the metaphysis (membra-
nous) (10). Second, compared with the distal 20 to 25 
mm, the proximal 10-15 mm of the tibial tuberosity has 
a larger angle between its surface and the longitudinal 
fibers of the patellar ligament. This approximately 
10-15mm zone is where traction on the patellar ligament 
generates most of the delaminating force (14). Third, the 
epiphyseal beak-like process, with its ossification center 
of cellular columns, is the weakest structural link. These 
three factors prove to be the “fatal combination” that 

Figure 1. Longitudinal US image of the early stage (A), 
middle stage (B,C) and late stage (D) of bone formation in the 
tibial tuberosity. Short arrows, patellar ligament; long arrows, 
ossifying cartilage (ossification center from transparent (A) to 
non-transparent (D) to the US beam); E, epiphysis; M, 
metaphysis; double arrow, thickness of the tibial tuberosity 
cartilage, dashed arrow, level of the proximal patellar 
ligament’s attachment.
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results in injury to this specific area. Just distal to this 
area – at the cartilage junction between the epiphysis and 
metaphysis – the tuberosity-ligament angle has already 
decreased and no cellular columns are present in the ossi-
fication center of the epiphysis. At the level of the meta-
physeal part of the patellar ligament insertion, the tuber-
osity-ligament angle is small and the type of ossification 
is different (membranous); no beak-like process is pres-
ent, just the upper shaft of the tibia. Therefore, the zone 
of edema will be present within a wide area around the 
beak-like process, representing collateral damage rather 
than “core injury.”

The vascularity of the tibial tuberosity is also an 
important anatomic and functional feature of OSD. To 
provide a sufficient supply of nutrients and oxygen to the 
ossification center, the vascularity of this region is, of 
necessity, extremely rich. That is why a concept of avas-
cular necrosis in this area seems extremely out of place. 
Of special note is the common arterial supply to the 
tuberosity and to the synovium of the deep infrapatellar 
bursa (Fig.3). This arterial architecture may explain why, 
even in minor, closed-delamination injuries without 
bleeding into the deep infrapatellar bursa, the inflamma-
tory-reparative process of and around the ossification 
center may still cause inflammation and later fibrosis in 
the bursa. Common vascularity may mean shared inflam-
matory problems.

In addition to the tibial tuberosity itself, which at this 
stage represents cartilage hosting the ossification center, 
surrounding soft tissue structures that may undergo sig-
nificant pathologic changes in OSD are:

1. The patellar ligament
2. The deep infrapatellar bursa
3. The superficial infrapatellar bursa
4. The subcutaneous pretibial fatty tissue

Of these, the most pivotal are the patellar ligament and 
the deep infrapatellar bursa. The deep infrapatellar bursa 
– occupying a large space between the posterior margin 
of the patellar ligament and the anterior margin of the 
tibial epiphysis, right above the proximal patellar liga-
ment’s insertion line – may in the authors’ experience 
reach as much as 20 cc in volume. The fat pad of the 
bursa is an important part of Hoffa’s fat pad. Because of 
these particular anatomic characteristics, pathologic 
changes affecting the bursa will have clinical impact.

clAssificAtion And feAtures  
of osgood-schlAtter diseAse. 
Based upon the US findings regarding the presence of delam-
ination tear of the ossification center of the tibial tuberos-
ity, the status of overlying cartilage, and the presence of 
patellar ligament tear/scar, OSD can be classified into three 
general types. The pathologic features and clinical conse-
quences of these three types are delineated as follows: 

Type I
•  Delamination of the internal ossification center, 

resulting in an “igloo”-like deformation of the phy-
seal part of the tibial tuberosity, with hump-like 
anterior displacement of the proximal attachment of 
the patellar ligament. It can be a “clean” delamina-
tion tear, with only a thin anterior layer of the ossifi-
cation center displaced or a “blurred” delamination, 
which occurs when ossified tissue of the center is 
torn within and displaced in a scattered manner with 
only the “roof” of the igloo being smooth. The 
above-described features can be seen on MRI exami-
nation, but are much obvious on US (Figs.4 and 5).

Delamination of the ossification center is called the 
“double cortical sign” by some authors (11, 12). It is a 
misnomer, since the tibial tuberosity in adolescents does 

Figure 2. Normal longitudinal US image of the patellar  
ligament attachment to the tibial tuberosity in an adolescent. 
Short arrows, the patellar ligament’s margin; long arrow, the 
proximal border level of the patellar ligament’s insertion; 
dashed long arrow, the level of the cartilage zone between the 
beak-like process of the epiphysis (E) and the metaphysis (M); 
curved dotted line, approximate total length of the patellar 
ligament’s tibial insertion.

Figure 3. Longitudinal US image of the tibial tuberosity. 
Arrowheads indicate the same artery (seen clearly as 
continuous in real-time imaging) within and around the 
ossification center (arrow), the cartilage of the tibial 
tuberosity and the synovial lining of the deep infrapatellar 
bursa. E, epiphysis; M, metaphysis.
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not possess cortex and delamination/tear occurs within 
the ossification center, which has critically different his-
tologic and mechanical properties than bone cortex. 
Moreover, the presence of two lines of the delaminated 
ossification center can be seen only in the early stages 
after delamination injury, when the space between the 
delaminated margins is not yet filled with ossified 
US-nontransparent tissue. Then we see an “igloo” with a 
transparent roof consisting of little calcified tissue, and 
also the “floor” can be seen in the image representing the 
rest of the torn ossification center. In the late ossified 
stage, one can see only the outside margin of the lesion 
– a true, solid igloo (Fig. 6) as the roof and the inside of 

it has undergone ossification and is no longer transparent 
to the ultrasound beam.

•  Deep infrapatellar bursitis and/or fibrosis due to a 
shared arterial supply with the tibial tuberosity and 
local inflammation/reparative process. 

•  Disseminated inflammation or diffused fibrosis (or 
both) of the patellar ligament secondary to the main 
injury and deep infrapatellar bursitis.

•  Superficial infrapatellar bursitis secondary to deep 
infrapatellar bursitis and to tendinopathy involving 
the patellar ligament. 

The prognosis is very favorable for this type of disease 
as it leaves minimal disturbance to the shape of the tuber-
osity and the state of the patellar ligament. 

Type II
•  Igloo deformation (delamination tear/fracture) of the 

epiphyseal part of the tibial tuberosity, with fracture 
of cartilage overlying ossification center and signifi-
cant anterior displacement of the proximal attach-
ment of the patellar ligament due to the displacement 
of the fractured cartilage (Fig. 7).

•  Deep infrapatellar bursitis or fibrosis (or both) due to 
bleeding from the torn cartilage/ossification center.

•  Disseminated inflammation or fibrosis (or both) of 
the patellar ligament secondary to the main injury 
and deep infrapatellar bursitis.

•  Superficial infrapatellar bursitis secondary to deep 
infrapatellar bursitis and tendinopathy involving 
enthesis zone of the patellar ligament.

The prognosis is moderately favorable for this type of 
disease as it tends to create significant bursal fibrosis 
including impairment of dynamic behavior of the fatty 
apron of the deep infrapatellar bursa/Hoffa’s fat pad, 
however doesn’t leave significant scarring within the 
patellar ligament. 

Figure 4. Type I OSD, longitudinal US image. Arrowheads, 
margins of the patellar ligament; black double arrows 
cartilage thickness in the tibial tuberosity over the ossification 
center (hyperechogenic cartilage – edema or/and fibrosis);  
E, epiphysis; M, metaphysis. Note the clear-cut margins of the 
delaminated layers of the ossification center (white double 
arrow) – a clear transparent igloo. 

Figure 5. Type I OSD, longitudinal US image. Note ossified 
tissue between delaminated layers indicating a profound 
fracture of the ossification center of the beak-like process. 
Patellar ligament and cartilage edematous and hyperperfused 
(Doppler frame) at the distal end/insertion, most likely 
representing a reparative process; H, Hoffa’s fat pad; E, 
epiphysis; M, metaphysis; double dashed arrow, thickness of 
the cartilage overlying the ossification center; double arrow, 
approximate thickness of the delamination zone.

Figure 6. a, Normal tibial tuberosity. b, Ossified end-stage 
after type I delamination tear of the beak-like process of the 
tuberosity. Double arrows, cartilage thickness over the 
ossification center; dashed line on Figure “a”, normal outline 
of the ossification center transferred directly (same scale) onto 
Figure “b”, indicating the difference between the normal 
outline and the final effect of the ossification center 
delamination tear; E, epiphysis; M, metaphysis. Note that 
there is no gap between the epiphysis and the metaphysis on 
Figure “b”, reflecting typical earlier than normal ossification 
of that area due to an important metabolic boost.
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Type III

•  Delamination tear of the ossification center resulting 
in irregular deformation of the tuberosity, cartilage 
fracture with or without significant anterior displace-
ment of the proximal attachment of the patellar liga-
ment. Cartilage fracture at least in part within the 
footprint of the patellar ligament insertion (Figs.8 
and 9).

•  Deep infrapatellar bursitis or fibrosis (or both) due to 
a shared arterial supply with the tibial tuberosity and 
bleeding from the torn patellar ligament and frac-
tured cartilage.

•  Focal scarring and possible ectopic calcium or bone 
formation due to a tear (usually a longitudinal delam-
ination tear) in the patellar ligament arising from its 
tibial insertion.

•  Superficial infrapatellar bursitis secondary to deep 
infrapatellar bursitis and to tendinopathy/tear and 
later scar formation involving the patellar ligament.

For this type of disease, the prognosis is unfavorable, 
with a high probability of chronic symptoms due to fibro-
sis of the deep infrapatellar bursa and ectopic bone or 
calcium formation within the patellar ligament’s scar. 

In our opinion, based on the clinical findings and fol-
low-up examinations the most important prognostic fac-
tor is whether the cartilage fracture line crosses the patel-
lar ligament’s footprint. The main difference in outcome 
between types II and III is the possibility of ectopic cal-
cification or bone formation within the patellar liga-
ment’s tear/scar when the fracture line does cross its 
insertion, because that kind of fracture results in delami-
nation injury to the patellar ligament.

correlAtion of clinicAl And ultrAsonogrAphic 
findings in osgood-schlAtter diseAse

The mildest form of OSD is a closed (i.e., without carti-
lage fracture) delamination of the physeal part of the 
tuberosity – type I (see Figs.4 and 5). This variant is in 
many cases not symptomatic enough to warrant a visit to 
the physician. It is, therefore, highly unusual to see a 
patient with such type in an early stage of injury.

The shape of the delaminated tuberosity resembles an 
igloo (especially on transverse images), usually approxi-
mately 1 cm in width. In some cases, the delamination is 
not smooth. Some new bone of the ossification center 
may be torn within, or dislodged, so that the igloo image 
is blurred. In the delamination type of OSD, healing of 
the ossification center progresses well when not compli-
cated by subsequent injuries. Sequelae consist of a bulg-
ing of the tuberosity and fibrosis in the deep infrapatellar 
bursa, which constitute the two basic diagnostic features 
of OSD. It is worthy noting that this is the only type of 
OSD in which fibrosis within the bursa may not be pres-
ent, although it is a rarity not to see it. 

Many delamination tear lesions occur in combination 
with a cartilage fracture just proximal to the patellar liga-
ment footprint – type II. The delaminated tuberosity 
resembles an igloo, as in type I. The cartilage fracture, 
just proximally to the patellar ligament’s insertion, 
allows bleeding from the torn vessels of the ossification 
center area directly into the deep infrapatellar bursa. 
Later, the organizing hematoma becomes an area of 
fibrosis in the bursa. This process may also result in 
symptomatic chronic bursitis. 

When the cartilage fracture ends at the footprint of the 
patellar ligament’s attachment – a type III injury – the 
prognosis is much worse. A fracture line ending in the 
distal patellar ligament footprint area will produce calci-
fied or ossified, somewhat irregular scars within the 
broken cartilage (later bone) or/and the torn distal patel-
lar ligament which alone is then a source of free blood 
pouring into the deep infrapatellar bursa. If the fracture 
also extends into the deep infrapatellar bursa, and it usu-
ally does, it will cause bleeding into the bursa from the 
torn blood vessels of the extremely well perfused ossifi-
cation center and thus altogether generate substantial 
inflammation and later fibrosis within the bursa.

Calcified scar within the patellar ligament usually pro-
duces two unfortunate results:

•  Local extensive infiltration of calcium deposits at the 
level of the patellar ligament’s insertion, usually 
reaching the anterior margin of the patellar ligament. 
These deposits may be difficult to remove because of 
their infiltrative nature.

•  Single or multiple ossified or calcified areas within the 
patellar ligament at the level of and proximal to its 
insertion (see Figs. 8 and 9); thus direct contact is 
made with the tendinous wall of the deep infrapatellar 

Figure 7. Longitudinal US image of a delamination tear and 
cartilage fracture at the patellar ligament’s proximal insertion 
border of the tibial tuberosity ossification center (OSD type 
II). Arrows margins of the patellar ligament; double dashed 
arrow, maximum delamination thickness/ligament’s insertion 
anterior transfer – the opening connecting the ossification 
center with the deep infrapatellar bursa space; curved dashed 
arrow, the bleeding route from the torn ossification center 
vessels (dot) into the bursa; E, epiphysis; M, metaphysis; 
asterisks, hematoma within the deep infrapatellar bursa
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bursa. Some calcified scars form small stones within 
the ligament detached from the tibial tuberosity at the 
outset; some are so massive that they become continu-
ous with the tibial tuberosity. These large areas, how-
ever, may fracture, becoming separate ectopic forma-
tions. They may be wrongly interpreted as pieces of 
the fractured tibia that have moved upward. This mis-
interpretation may, in fact, account for the confusion 
sometimes surrounding the nature of the disease. Even 
at present, OSD is still occasionally called “avascular 
necrosis,” possibly because of these ectopic calcifica-
tions which may contain areas of necrotic substance. 
The term is inaccurate, however, since the calcifica-
tions are not dead fragments of previously living bone 
tissue. 

treAtment

The detailed description of treatment of OSD is beyond 
the scope of this paper, however, it is worthwhile to note 
that US examination is helpful in the decision-making 
process of therapy, as well as in monitoring the healing 
process. Some conclusions regarding treatment of OSD 
can be drawn from the features of the disease. Osgood 
already proved with his anatomic dissections that even 
with complete detachment of the patellar ligament from 
the tibial tuberosity, the strength of other patello-tibial 
supporting structures is sufficient to bear significant 
weight. In OSD there is no total detachment of the patel-
lar ligament; therefore, immobilization of the limb, if 
used at all, should be limited to a very short period in the 
acute stage of the disease, simply to protect the patient 
from unexpected weight loaded on the extensor appara-
tus. Long immobilization, in fact, seems potentially 
harmful, as it creates muscle atrophy and contracture. 
When the acute pain has significantly decreased, stretch-

ing exercises are more appropriate, as they result in a 
more elastic load on the tibial tuberosity. Simple support-
ive anti-inflammatory treatment, such as the use of non-
steroidal anti-inflammatory drugs (NSAIDs) and ice, is 
an obvious necessity. 

conclusions

Although very early and subtle pathologic changes of 
OSD within the tibial tuberosity complex can be detected 
by MRI, ultrasonographic assessment of OSD yields 
unparalleled findings. US provides excellent visualiza-
tion of the bursae, the fine structure of the patellar liga-
ment, and the cartilage within the ossification center. 
Even if some doubt exists regarding the tibial tuberosity 
structure, the absence of deep infrapatellar bursitis or 
fibrosis on US gives the examiner a margin of safety in 
excluding more serious disease, as it is rare not to see this 
pathologic feature. In contrast, radiography may not give 
as final and definitive answer as US, especially in the 
early stages of the disease or if the changes are subtle. In 
this respect, US plays a key role not only in the confirma-
tion of disease but also in its exclusion. For example, a 
major clinical feature of OSD – pain – may be present 
simply due to overload of the extensor apparatus and may 
not automatically mean that a structural disturbance of 
the tibial tuberosity complex actually exists. In such 
cases, no aggressive treatment is necessary, and the prog-
nosis for a quick recovery is very good. This exclusion 
factor is of importance to the young athlete or any other 
teenager, not to mention the parents. In addition, US is an 
examination quick to perform, is relatively cost-effective, 
and does not expose the growing skeleton to ionizing 
radiation. Therefore, US is clearly a method of choice in 
diagnosing OSD and monitoring its treatment. 

Figure 8. Longitudinal US image of a type III OSD injury to 
the epiphyseal beak-like area of the tibial tuberosity. Arrows, 
anterior and posterior margins of the distal patellar ligament; 
double arrow, cartilage of the tibial tuberosity; arrowheads, 
line of the cartilage crack and patellar ligament scar in the 
early ossification phase.

Figure 9. US image of the type III OSD with an ectopic 
ossification shows the following: short arrows, anterior and 
posterior margins of the patellar ligament; long arrow, ectopic 
ossification formed within patellar ligament’s scar; dashed 
arrow, distal segment of the possible fracture line between the 
ectopic ossification and the main part of the tibial tuberosity; 
dashed curved line, anterior margin of the tuberosity, partly 
obscured by the ossification. H, Hoffa’s fat pad; T, tibia.



8 OSTEOLOGIAI KÖZLEMÉNYEK 2011/2

references

1. Osgood RB. Lesions of the tibial tubercle occurring during 
adolescence. Boston Medicine and Surg Journal. 1903;148:114-
20.
2. Schlatter C. Verletzungen des schnabelformigen Fortsatzes 
der oberen Tibiaepiphyse. Bruns Beitr Klein Chir. 1903
3. Schlatter C. Unvollstandige Abrissfrakturen der Tuberositas 
tibiae oder Wachstumsanomalien. Bruns Beitr Klein Chir. 
1907.
4. Blankstein A, Cohen I, Heim M, Diamant L, Salai M, 
Chechick A, Ganel A. Ultrasonography as a diagnostic modality 
in Osgood-Schlatter disease. A clinical study and review of the 
literature. Arch Orthop Trauma Surg. 2001;121:536-9. 
5. Peace KAL, Lee JC, Healy J. Imaging the infrapatellar 
tendon in the elite athlete. Clinical Radiol 2006;61:570-8.
6. De Flaviis L, Nessi R, Scaglione P, Balconi G, Albisetti W, 
Derchi LE. Ultrasonic diagnosis of Osgood-Schlatter and 
Sinding-Larsen-Johansson diseases of the knee. Skeletal Radiol. 
1989;18:193-7.

7. Lanning P, Heikkinen E. Ultrasonic features of the Osgood-
Schlatter lesion. J Pediatr Orthop. 1991;11:538-40.
8. Bergami G, Barbuti D, Pezzoli F. Ultrasonographic findings 
in Osgood-Schlatter disease. Radiol Med (Torino). 1994;88:368-
72. 
9. Rosenberg ZS, Kawelblum M, Cheung YY, Beltran J, Lehman 
WB, Grant AD. Osgood-Schlatter lesion: fracture or tendinitis? 
Scintigraphic, CT, and MR imaging features. Radiology. 
1992;185:853-8.
10. Czyrny Z, Greenspan A. Osgood-Schlatter disease: a new 
perspective and classification based on ultrasonography. 
Ultrasonografia 2009;38:55-70.
11. Gray H, Standring S, Ellis H, Berkovitz BKB. Gray’s 
Anatomy, 39th edition. New York: Elsevier, Churchill 
Livingstone, 2005:97-100.
12. O’Connor PJ, Groves C. Paediatric Musculoskeletal Disease 
with an Emphasis on Ultrasound. New York: Springer, 2005. 
13. Bianchi S, Martinoli C. Ultrasound of the Musculoskeletal 
System. New York: Springer, 2007:948, 951.
14. I.A.Kapandji, The Physiology of the Joints: Lower Limb. 
Volume 2, Fifth edition, Churchill Livingstone, 1987


