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Development of osteochondrosis in Lusitano foals: A radiographic study

Raquel Yvonne Arantes Baccarin, Marco Antonio Pereira, Neimar Vanderlei Roncati,  
Rafael Ramalho Corso Bergamaschi, Stefano Carlo Filippo Hagen

Abstract — This study aimed to detect, by radiographic examination, the evolution of osteochondral lesions in 
the tarsocrural and femoropatellar joints of Lusitano foals. Within 1 month of age, 76.08% of foals had radiographic 
signs of osteochondrosis, but only 16.20% had lesions at 18 months. The radiographic signs resolved by 5 mo of 
age in most foals, but some cases that involved either joint, were not resolved until 12 mo of age. It is thought that 
the “age of no return” is 5 mo for the tarsocrural and 8 mo for the femoropatellar joint but this study demonstrated 
regression of osteochondral lesions in both joints of Lusitano foals up to 12 months of age.

Résumé — Développement de l’ostéochondrose chez les poulains Lusitaniens : une étude radiographique. 
Cette étude visait à détecter, par examen radiographique, l’évolution des lésions ostéochondrales dans les articulations 
tarso-crurale et fémoro-patellaire des poulains Lusitaniens. À l’âge de 1 mois, 76,08 % des poulains présentaient des 
signes radiographiques d’ostéochondrose, mais seulement 16,20 % avaient des lésions à l’âge de 18 mois. Les signes 
radiographiques se résorbaient à l’âge de 5 mois chez la plupart des poulains, mais, dans certains cas qui touchaient 
l’une ou l’autre des articulations, ils n’étaient pas résolus jusqu’à l’âge de 12 mois. On croit que l’«âge de non-retour» 
est de 5 mois pour l’articulation tarso-crurale et de 8 mois pour l’articulation fémoro-patellaire, mais cette étude a 
démontré la régression des lésions ostéochondrales chez les poulains Lusitaniens jusqu’à l’âge de 12 mois.

(Traduit par Isabelle Vallières)
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Introduction

T he appearance of orthopedic developmental diseases, such 
as osteochondrosis (OC), physitis, angular deformities, 

and flexural deformities, is an important factor in the first year 
of life of horses, especially those that will engage in athletic 
activities. Among these disorders, OC has the highest economic 
impact (1), due to treatment costs, time lost to rehabilitation, 
reduction in breeding potential of affected stallions, and market 
value of well-performing athletic horses (2).

The prevalence of OC ranges between 8% and 79% 
(3,4), depending on the horse population and joints studied. 
Moreover, the incidence of OC has increased considerably in 
recent decades (5).

In horses, OC is predominantly found in the femoropatellar 
and tarsocrural joints. The lesions are usually located in the 
cranial aspect of the intermediate ridge of the distal tibia, the 
distal aspect of the lateral trochlear ridge of the talus, and the 
central region of the lateral trochlear ridge of the femur (6,7). 
Other common locations include the metacarpophalangeal, 
metatarsophalangeal, and scapulohumeral joints (8).

Most lesions likely form in the first months of life (9), 
but clinical signs may not be apparent at this time; they are 
frequently diagnosed at a later age, when training begins, or 
fragments become loose. Lesions in racing Thoroughbreds 
and Standardbreds are usually recognized by 2 y of age, but in 
Warmbloods that are older when they begin training, clinical 
signs may not be seen until the horse is 5 to 6 y of age (8).

Some radiographic lesions, such as intermediate ridge lesions, 
at both tarsocrural joint sites are visible in lateromedial radio-
graphic views; other lesions are more evident in dorsomedial-
plantarolateral oblique views (7). Lesions in the center of the 
lateral trochlear ridge of the femur are visible on laterome-
dial radiographs and are often most obvious in caudolateral-
craniomedial views (6,7).

Subchondral contour changes must be carefully analyzed in 
foals, especially in the areas where ossification occurs later, such 
as in the trochlear ridges of the femur or intermediate ridge of 
tibia (8). Complete ossification of growth plates, or the arrest of 
endochondral ossification process, occurs at different times in 
different bones. In the proximal tibial physis and distal femoral 
physis closure is reported at 24 to 30 mo and in the distal tibial 
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physis closure occurs between 17 and 24 mo of age, whereas 
most of the physes of more distally located bones do not close 
until at least 18 mo of age (10).

Dik et al (6) found that osteochondral lesions in the tarsocru-
ral and femoropatellar joints develop early in Dutch Warmblood 
foals, but most of these lesions are temporary. However, lesions 
that are still present in the tarsocrural joint at 5 mo of age and 
in the lateral ridge of the femoral trochlea at 8 mo of age will 
likely be permanent. Radiographic screening of foals for OC in 
the tarsocrural and femoropatellar joints before the age of 8 mo, 
therefore, seems contraindicated, as new lesions may develop 
and existing ones may disappear. Rather, 12 mo is a more real-
istic and practical age for the radiographic diagnosis (6).

According to Ekman et al (5), recent research has shown that 
repair in foals begins almost immediately after the osteochon-
dral lesion is formed. It is clear that OC has a very dynamic 
character, and lesions may develop or regress spontaneously. 
The intensity and effectiveness of the repair are determined by 
the turnover rates of cartilage extracellular matrix components, 
which are strongly related to age and decrease rapidly after 
birth (5). Assuming that some breeds mature more rapidly than 
other breeds, the appropriate age at which these horse breeds 
should be subjected to radiographic examination may vary.

On farms with a high incidence of OC, radiographic exami-
nations are important for the early diagnosis of lesions, but 
should be interpreted bearing in mind the time during which 
these lesions are still capable of regression; in this period they 
are still amenable to clinical intervention such as changes in 
feeding practices and exercise (11). Precocious recognition of 
osteochondral lesions can, therefore, alleviate clinical signs as 
well as modify the course of disease, in cases in which regression 
would not occur spontaneously.

After the original study by Dik et al in 1999 (6), very little 
information has been gathered to confirm or reject their find-
ings, especially in other breeds. The aim of the study herein 
was to determine the presence and evolution of osteochondral 
lesions in the tarsocrural (cranial aspect of the intermediate ridge 
of the distal tibia and the distal aspect of the lateral trochlear 
ridge of the talus) and femoropatellar (central lateral trochlear 
ridge of the femur) joints of Lusitano foals through radiographic 
examination.

Materials and methods
Animals
The study was conducted on 38 randomly selected Lusitano 
foals that were reared in a semi-stabling environment on 4 farms. 
After birth, all foals remained with their dams until weaning at 
6 mo, after which they remained on pasture, receiving concen-
trates according to age, and with no training until 18 mo of age.

None of the animals showed lameness or joint effusion. 
Some foals were sold before the end of the study; therefore, 
only 23 foals were available for assessment of the evolution of 
the radiographic appearance of the tarsocrural and femoropa-
tellar joints. Tarsocrural and femoropatellar joint radiographic 
examinations (n = 120) were performed in 30 foals at 1 mo of 
age; 644 examinations were performed in 23 foals that were 
3 to 18 mo of age.

Radiographic examinations
Radiographic examinations were done at 1, 3, 5, 8, 12, 14, 
16, and 18 mo of age. The surveys included dorsomedial-
plantarolateral oblique, lateromedial, and dorsoplantar views 
of both tarsocrural joints to evaluate the cranial aspect of 
the intermediate ridge of the distal tibia and the distal aspect 
of the lateral trochlear ridge of the talus. Lateromedial and 
caudolateral-craniomedial views of both femoropatellar joints 
were included to evaluate the central lateral trochlear ridge of 
the femur.

The cranial aspect of the intermediate ridge of the distal tibia, 
the distal aspect of the lateral trochlear ridge of the talus, and the 
central region of the lateral trochlear ridge of the femur of each 
foal were scaled from 0 to 4 according to Dik et al (6) (Table 1).

The radiographic images were evaluated in a blind manner 
by 2 radiologists and 1 equine surgeon, each in a separate ses-
sion. Scoring at 1, 3, 5, 8, 12, and 18 mo was compared in 
the joints that were monitored over 18 mo. Statistics were per-
formed using Minitab 14.1 statistical software (Minitab, State 
College, Pennsylvania, USA). The Pearson correlation was used 
to establish the influence of age on frequency of occurrence of 
osteochondrosis and statistical significance was set at a P , 0.05.

Results
A total of 76.1% of 1-month-old foals had osteochondral abnor-
malities in their radiographic examinations in at least 1 of their 
tarsocrural or femoropatellar radiographic images. Radiographic 
images showed that 43.3%, 30.0%, and 26.7% of 1-month-old 
Lusitano foals exhibited changes in the intermediate ridge of the 
tibia, lateral trochlear ridge of the talus, and central region of 
the lateral trochlear ridge of the femur, respectively (Table 2).

At 18 mo of age, only 16.2% of the foals had persistent 
lesions. All of the persistent lesions were observed in the tar-
socrural joint (10.8% were observed in the intermediate ridge 
of the tibia, and 5.4% were observed in the lateral trochlear 
ridge of the talus). No persistent lesions were observed in the 
femoropatellar joint (Table 2).

Radiographic lesions strongly tended towards regression 
(i.e.,  a reduction in the number of foals affected by OC) in 

Table 1.  Radiographic classification of osteochondral 
abnormalities of the intermediate ridge of the distal tibia, the distal 
aspect of the lateral trochlear ridge of the talus, and the central 
region of the lateral trochlear ridge of the femur

Grade	 Contour	 Bone texture	 Subchondral bone	 Fragment(s)

0	 normal	 Rounded	 with diffuse density	 absent

1	 minimal	 Smoothly 	 with obscure lucency	 absent 
		  flattened

2	 mild	 Irregularly 	 with obvious lucency,	 absent 
		  flattened	 limited and poorly  
			   defined border

3	 moderate	 Small, rounded, 	 with obvious,	 Small 
		  or irregular 	 well-defined	 fragment(s) 
		  concavity	 local lucency

4	 severe	 Large, rounded 	 with obvious,	 Large 
		  or irregular	 well-defined 	 fragment(s) 
		  concavity	 extensive lucency
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relation to age (r = 0.906, P , 0.05). The progression or devel-
opment of lesions in joints without previous radiographic signs 
was less common.

There were no differences in radiographic images of tarsocru-
ral or femoropatellar joints between 1 and 3 mo, 5 and 8 mo, 
and between 12 and 18 mo of age.

When evaluating tarsocrural joints radiographed in the 
first month of life (n = 46), we found that 30.4% (n = 14) of 
the joints had lesions on the intermediate ridge of the tibia 
(grades 1–3: 28%; grade 4: 2%). Considering the subsequent 
development of the lesions during the first 5 mo (Table 3), the 
majority of the initially normal appearances remained as such. 
Lesions initially graded as 1 on the intermediate ridge of the 
tibia showed a marked tendency for resolution (n = 11), and 
the only initial grade 4 lesion resolved completely. On the other 
hand, lesions that were consistent with OC developed in joints 
that had no changes in the first month: 15.6% (n = 5) of the 
initially healthy tarsocrural joints had changes in the intermedi-
ate ridge of the tibia (Table 3).

In the following months, almost all normally appearing 
tarsocrural joints (n = 34) and 1 with a grade 3 lesion were sta-
tionary. They had the same lesions in the intermediate ridge of 
the tibia at 12 and 18 mo that were found at 5 and 8 mo; 8.1% 
(n = 3) of the joints with normal appearance in the intermedi-
ate ridge of the tibia at 5 and 8 mo showed lesions at 12 and 
equally at 18 mo, and 6 lesions graded as 1 showed resolution  
(Table 4).

The incidence of normal appearances increased from 1 to 
5 mo, and the incidence of grade 1–4 abnormalities decreased. 
After age 5 mo progression and resolution were also observed in 
the intermediate ridge of the tibia, but less commonly.

At age 1 mo 15.2% (n = 7) of the tarsocrural joints had 
lesions on the lateral trochlear ridge of the talus (all grades 
1–3) and most of the radiological images were normal (n = 39). 
However, 4 initially normal radiographs (10.2%) showed 
changes in the lateral trochlear ridge of the talus at 5 and 8 mo. 
Four grade 1 and 1 grade 3 lesions on the lateral trochlear ridge 
of the talus showed resolution (Table 5).

Table 2.  Percentages of Lusitano foals with abnormal radiographic appearances of the cranial aspect of the 
intermediate ridge of the distal tibia, distal aspect of the lateral trochlear ridge of the talus, and central lateral trochlear 
ridge of the femur at 1 to 3, 5 to 8, and 12 to 18 months of age

	 Cranial aspect of the 
	 intermediate ridge of 	 Distal aspect of the lateral	 Central lateral trochlear 
	 the distal tibia	 trochlear ridge of the talus	 ridge of the femur

Age 	 1 to 3	 5 to 8	 12 to 18	 1 to 3	 5 to 8	 12 to 18	 1 to 3	 5 to 8	 12 to 18
(months)	 (n = 30)	 (n = 38)	 (n = 37)	 (n = 30)	 (n = 38)	 (n = 37)	 (n = 30)	 (n = 38)	 (n = 37)

Percentage of foalsa	 43.3%	 21%	 10.8%	 30%	 23.7%	 5.4%	 26.7%	 7.9%	 0%
(n)	 (13)	 (8)	 (4)	 (9)	 (9)	 (2)	 (8)	 (3)	
a	 Percent of foals with radiographic lesions.

Table 3.  Development of radiographic appearances of the 
cranial aspect of the intermediate ridge of the distal tibia from 
1 to 5 months

Classification
 	 Subsequent development

at 1 month	 n	 Stationary	 Progressed	 Resolved

Grade
  0	 32	 27	 5	   0
  1	 12	   1	 0	 11
  2	   0	   0	 0	   0
  3	   1	   1	 0	   0
  4	   1	   0	 0	   1
Total	 46	 29	 5	 12

n = number of joints.

Table 5.  Development of radiographic appearances of the distal 
aspect of the lateral trochlear ridge of the talus from 1 to 5 months

Classification
 	 Subsequent development

at 1 month	 n	 Stationary	 Progressed	 Resolved

Grade
  0	 39	 35	 4	 0
  1	   5	   1	 0	 4
  2	   0	   0	 0	 0
  3	   2	   1	 0	 1
  4	   0	   0	 0	 0
Total	 46	 37	 4	 5

n = number of joints.

Table 4.  Development of radiographic appearances of the 
cranial aspect of the intermediate ridge of the distal tibia from 
5 to 18 months

Classification
 	 Subsequent development

at 5 months	 n	 Stationary	 Progressed	 Resolved

Grade
  0	 37	 34	 3	 0
  1	   6	   0	 0	 6
  2	   0	   0	 0	 0
  3	   1	   1	 0	 0
  4	   0	   0	 0	 0
Total	 44	 35	 3	 6

n = number of joints.

Table 6.  Development of radiographic appearances of the 
distal aspect of the lateral trochlear ridge of the talus from 
5 to 18 months

Classification
 	 Subsequent development

at 5 months	 n	 Stationary	 Progressed	 Resolved

Grade
  0	 38	 36	 2	 0
  1	   5	   0	 0	 5
  2	   0	   0	 0	 0
  3	   1	   0	 0	 1
  4	   0	   0	 0	 0
Total	 44	 36	 2	 6

n = number of joints.
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All lesions graded as 1–3 at 5 and 8 mo in the lateral trochlear 
ridge of the talus showed resolution (n = 6). Only 2 subjects 
(5.3%) with normal radiographs at 5 and 8 mo had lesions 
in the lateral trochlear ridge of the talus at 12 and equally at 
18 mo (Table 6).

Although lesions in the lateral trochlear ridge of the talus 
showed resolution as well as progression from 1 to 5 mo, the 
incidence of normal appearances, grade 1–3 and grade 4 lesions 
did not show significant changes. After age 5 mo progression 
and resolution were also observed.

Despite the appearance of new lesions by 5 to 12 mo of 
age, the number of joints affected by tarsocrural OC on the 
intermediate ridge of the tibia (r = 0.867; P , 0.05) or lateral 
trochlear ridge of the talus (r = 0.932; P , 0.01) decreased with 
increasing age of the foals.

Concerning the femoropatellar joints, 23.9% (n = 11) had 
lesions in the center of the lateral trochlear ridge of the femur at 
1 mo of age. At this age, 72.7% of the femoral trochlear ridges 
showed irregular contour and granular subchondral bone opaci-
ties in their proximal part (Figure 1).

In the following months, most of the initially radiologically 
normal joints remained so (n = 34), and 1 normal joint devel-
oped a grade 2 lesion at age 5 mo. Also, 3 initial grade 1–3 
lesions were stationary (Table 7).

Finally, all the lesions on the lateral trochlear ridge of the 
femur that were observed at 5 and 8 mo of age had completely 
regressed by 12 mo and were normal at 18 mo. The development 
of new lesions between 5 and 18 mo of age was not observed 
(Table 8).

In summary, the incidence of normal appearances on the 
lateral trochlear ridge of the femur increased from 1 to 5 mo and 
the incidence of grade 1–3 lesions decreased. Lesions showing 
resolution were observed after 5 mo of age. All radiologically 
abnormal joints had returned to normal at age 12 mo. The 
number of joints affected by femoropatellar OC (r = 0.859; 
P , 0.05) decreased with increasing age of the foals.

Discussion
Radiological monitoring of osteochondral lesions on tarsocrural 
and femoropatellar joints showed that OC is a dynamic disease. 
Lesions became apparent and subsequently progressed, regressed 
or completely disappeared until a certain age referred to as 
“point of no return,” which is not identical for all joints (12) 
and all horse breeds (11). In the first and third months of life, 
several of the Lusitano foals had radiographic changes that were 
consistent with OC, but there was no lameness.

According to Dik et al (6), in the first month of life, the 
intermediate ridge of the tibia often appears abnormal, but 

Figure 1.  Lateromedial view of the femoropatellar joint of a 
normal 1-month-old Lusitano foal. Note the irregular contour and 
granular subchondral opacity of the proximal part of the femoral 
trochlea (star).

Figure 2.  Dorsomedial-plantarolateral oblique radiographic 
view of the right tarsocrural joint of an 18-month-old Lusitano 
foal. There is a single large osteochondral fragment of the distal 
intermediate ridge of the tibia (star).
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abnormal appearances of the lateral trochlear ridge of the talus 
and the lateral trochlear ridge of the femur are uncommon. 
However, in the present study 43.3%, 30%, and 26.7% of the 
Lusitano foals had abnormalities on the intermediate ridge of 
the tibia, the lateral trochlear ridge of the talus, and the center 
of the lateral trochlear ridge of the femur, respectively.

In this study, most femoropatellar lesions became radio-
graphically apparent at the first examination at 1 mo of age in 
Lusitano foals, unlike others in which femoropatellar lesions 
became radiographically apparent only in the 3rd to 5th months 
(6,13). Because of the normal irregular ossification pattern, the 
radiographic contours and texture of both ridges of the femoral 
trochlea appear very irregular on radiographic images. Due to 
these irregularities, radiographic assessment of the outline of the 
femoral ridges and interpretation of subchondral lucencies can 
be unreliable (6). These findings suggest that the first trimester 
of life is not a suitable period for radiographic survey of OC in 
femoropatellar joints of Lusitano foals.

Perhaps the radiographic changes at age 1 mo could be classi-
fied as the manifestation of physiological variation in the process 
of endochondral ossification, and several external (e.g., feeding 
practices and exercise conditions) and intrinsic (e.g., potential 
growth rate) factors may determine whether these radiographic 
abnormalities observed at 1 month of age regressed, or pro-
gressed toward pathological entities that may later become 
clinically manifest (13).

Several studies have shown that permanent osteochondral 
lesions develop before 7 mo of age (12,14–18). Lesions of the 
intermediate ridge of the tibia often vary from minimal to mod-
erate (grades 1–3); severe lesions (grade 4) are rare. Although 
radiographic lesions of the distal aspect of the lateral trochlear 
ridge of the talus and central lateral trochlear ridge of the femur 
are less common than at the intermediate ridge of the tibia a 
similar gradation is observed. Most of these lesions gradually 
disappeared, but healthy joints were not exempt from developing 
OC (6). Our findings corroborate this concept. In the current 
study the regression of lesions in the central trochlear ridge of 
the femur and cranial aspect of the intermediate ridge of the 
tibia mainly occurred prior to 5 mo of age. However, a decline 
continued to be observed, albeit at a lower frequency, in both 
joints until 12 mo of age. Regarding the distal aspect of the 
lateral trochlear ridge of the talus, identical extent of regression 
was observed between 1 to 5 mo and 5 to 12 mo.

According to Lepeule et al (11) a large pasture area at an early 
age (. 1 ha at less than 2 wk of age or . 6 ha at less than 2 mo 
of age) is a risk factor for OC; this means that the severity of 
osteochondral lesions increases with the exercise area. However, 
van Weeren and Barneveld (1) suggest that osteochondral lesions 
observed in tarsocrural and/or femoropatellar are less severe for 
foals which exercise freely in pastures than for foals kept in a 
box or kept in a box and exercised once a day.

After weaning, all Lusitano foals remained on pasture 
(between 1 and 3 ha). At this level of exercise, the number of 
joints affected by tarsocrural OC on the intermediate ridge 
of the tibia, or lateral trochlear ridge of the talus significantly 
decreased with the increasing age of the foals. A similar pattern 
was observed with femoropatellar joints.

In the radiographic studies performed by Gondahl and 
Dolvik (9), 753 trotter foals (between 6 and 20 mo of age) were 
evaluated, and OC was diagnosed in the intermediate ridge of 
the tibia and/or lateral trochlea of the talus in 108 (14.3%) 
of the animals. This value is very close to that found in our 
study, in which OC was diagnosed in 16.20% of the foals by 
12 mo of age. Of the 753 animals in the study by Gondahl 
and Dolvik (9), 79 were radiographed again 6 to 18 mo after 
the first examination. Only 1 animal that had previously been 
OC-free (as determined by radiographic analysis) developed 
signs of OC after 1 y of age. This corresponds to an incidence 
of OC of 0.7% in the tarsocrural joint with no previous signs 
of OC. Our results closely agrees with this value because none 
of the Lusitano foals that had previously been OC-free in the 
tarsocrural joint developed signs of OC after 1 y of age.

van Grevenhof et al (4) found higher percentages of radio-
graphic lesions consistent with OC in Dutch Warmblood 
horses, with a mean age of 12 6 2.6 mo, when compared with 
the findings of Gondahl and Dolvik (9) in trotter foals. These 
values were 39.3% and 31.4% of femoropatellar and tarsocrural 
joints, respectively, and were also higher than those found in our 
study, which were, at 12 mo of age, 16.2% in tarsocrural joints 
and 0% in femoropatellar joints.

Among the 378 foals in the study of Lepeule et al (11), 36% 
were affected by OC as detected by radiographic examination. 
The study sample consisted of foals from 3 breeds: French 
Warmblood, French trotter Standardbred, and Thoroughbred, 
followed from birth to 6 mo of age. Prevalence of OC varied 
significantly among breeds and most of the affected foals were 

Table 7.  Development of radiographic appearances of the central 
lateral trochlear ridge of the femur from 1 to 5 months

Classification
 	 Subsequent development

at 1 month	 n	 Stationary	 Progressed	 Resolved

Grade
  0	 35	 34	 1	 0
  1	   7	   1	 0	 6
  2	   1	   1	 0	 0
  3	   3	   1	 0	 2
  4	   0	   0	 0	 0
Total	 46	 37	 1	 8

n = number of joints.

Table 8.  Development of radiographic appearances of the central 
lateral trochlear ridge of the femur from 5 to 18 months

Classification
 	 Subsequent development

at 5 months	 n	 Stationary	 Progressed	 Resolved

Grade
  0	 40	 40	 0	 0
  1	   1	   0	 0	 1
  2	   2	   0	 0	 2
  3	   1	   0	 0	 1
  4	   0	   0	 0	 0
Total	 44	 40	 0	 4

n = number of joints.
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Warmbloods. In the Lusitano foals we found similar percent-
ages, that is 31.6 % (12 of 38 foals) affected at 5 mo of age. 
Different results among these studies may be related to the use 
of preselected datasets, differences in breeds, or in the number 
of predilection sites screened.

According to Dik et al (6), any osteochondral lesions that are 
still present in the tarsocrural joint at 5 mo of age and on the 
lateral trochlear ridge of the femur at 8 mo of age are perma-
nent. Subsequent studies have supported this concept that the 
“age of no return” is 5 mo for the tarsocrural and 8 mo for the 
femoropatellar joint (4,8,11,13). In contrast, our study demon-
strated both the regression and development of osteochondral 
lesions in the tarsocrural joint of Lusitano foals between 5 and 
12 mo of age and the regression of osteochondral lesions in the 
femoropatellar joint up to 12 mo of age. The definitive pres-
ence of OC in the tarsocrural and femoropatellar joints was 
confirmed at 12 mo of age.

We also observed that fragmentation of the intermediate 
tibial ridge, lateral trochlear ridge of the talus and central lateral 
trochlear ridge of the femur did not always result in a perma-
nent lesion, which is in agreement with the findings reported 
by Dik et al (6).

Our findings highlight the importance of understanding the 
evolution of OC and emphasize the importance of age in the 
irreversible establishment of OC in different breeds. Identifying 
these key ages is important for preventing delays in adminis-
tering therapies and minimizing decision-making errors when 
buying and selling foals. Recent work from de Grauw et al (12), 
using several biomarkers in synovial fluid of foals with or with-
out OC, provides insight into the dynamic disease mechanisms 
in the first year of life (12). Insulin Growth Factor 1 (IGF-1) is 
a useful synovial fluid biomarker that allows early recognition of 
affected cartilage; IGF-1 concentrations are significantly lower 
in OC joints until 5 mo of age (12,19,20), and the expected 
result is reduced local proteoglycan and collagen II synthesis 
(12) as well as impaired longitudinal bone growth, chondrocyte 
proliferation and differentiation.

In conclusion, results of this study suggest 12 mo as the 
“age of no return” for the diagnosis of osteochondral lesions 
in Lusitano foals. However, this age is late for introduction of 
prophylactic measures. Chondrocytes from early osteochondral 
lesions (5 mo old foals) although impaired, retain their vitality, 
being capable after proper stimulation of regaining the same 
level of metabolic activity as their healthy counterparts. This 
is not true for affected chondrocytes from 11-month-old foals, 
whose low metabolic level cannot be reversed (21).

In valuable offspring and/or those with remarkable genetic or 
athletic potential, an early definite diagnosis of OC is not possible 
based only on radiographic examination; by the time radiology 
proves itself useful in establishing with certainty a positive diag-
nosis of OC, another important time window has closed: that is 
the one for prophylactic or management intervention.	 CVJ
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