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Progression of Femoropatellar Osteochondrosis 
in Nine Young Horses 

Clinical, Radiographic and Arthroscopic Findings 

ROBIN M. DABAREINER, DVM, MS, KENNETH E. SULLINS, DVM, MS Diplomate ACVS, 
and NATHANIEL A. WHITE, 11, DVM, MS. Diplomate ACVS 

The clinical and radiographic progression, and arthroscopic findings for nine young horses 
( t l  year of age) with femoropatellar osteochondrosis (OCD) are presented. Horses had a 2 
to 12 week history of bilateral (8 horses) or unilateral (1 horse) hindlimb lameness. The most 
consistent clinical signs included femoropatellar joint distention and bilateral hindlimb lame- 
ness. At the onset of clinical signs, radiographic lesions were not present (4 horses) or subtle 
(5 horses), but were easily identified on radiographs taken 4 to 24 weeks later. Arthroscopic 
surgery was delayed until radiographic changes became obvious. Surgical findings in 20 
femoropatellar joints were most commonly osteochondral “flaps” located on the proximal 
lateral trochlear ridge of the femur and were larger than had been indicated by the radiographs. 
Eight horses were being used for their intended purpose, which was racing (3 horses were 
racing and 3 were in race training), dressage (1 horse) or pleasure riding (1 horse). One horse 
required a second surgery when similar lesions developed in the opposite stifle, and was 
euthanatized 2 months later because of persistent lameness. Once clinical signs are observed, 
osteochondrosis lesions of the distal femur can progress in foals younger than 9 months of 
age and the full extent of the radiographic lesion may take several weeks to develop. 

LINICAL AND RADIOGRAPHIC findings, and surgical C management of equine femoropatellar osteochon- 
drosis (OCD) have been reported.’-’ The diagnosis of 
OCD has been based upon the presence of lameness or 
femoropatellar joint effusion, or both clinical signs, with 
radiographic lesions located most commonly on the lateral 
trochlear ridge (LTR) of the distal femur.*6 Surgical in- 
tervention has been recommended to remove the diseased 
osteochondral tissue and to allow healing of the d e f e ~ t , ~  
with 80% of horses becoming ~ o u n d . * ~ . ~  

Some evidence suggests that femoropatellar OCD le- 
sions can progress in young horses. In a study of 10 horses 
with femoropatellar OCD, two 8-month-old foals had 
surgery for unilateral LTR lesions but subsequently de- 
veloped femoropatellar effusion and lameness in the con- 
tralateral limb; OCD lesions of the LTR were found in 
the untreated limbs of both foals at necrop~y.~ McIlwraith 

reported performing a second surgical procedure in one 
horse with femoropatellar OCD because of persistent ef- 
fusion and lameness 5 months after the initial surgical 
procedure.6 Osteochondral fragmentation of the distal as- 
pect of the LTR was not present on radiographs taken 
before or after the first surgery but was evident on radio- 
graphs taken before the second surgical procedure.6 These 
findings differ from an earlier study which reported grad- 
ual resolution of the LTR subchondral defect and dis- 
appearance of joint mice on subsequent radiographic ex- 
aminations of horses with femoropatellar OCD.* 

We report the radiographic progression of femoropa- 
tellar OCD in nine horses that were < 1 year of age at the 
onset of clinical signs and describe the progression of clin- 
ical signs and the results of surgical treatment. 

Case Histories 

* Foland JW, Mcllwraith CW, Trotter GW. Equine femoropatellar 
osteochondritis dissecans: results of arthroscopic surgery in I53 horses. 
Vet Surg 1991; 19:335. 

The nine horses described in this report had lameness 
and femoropatellar. joint effusion, and were admitted to 

From the Marion duPont Scott Equine Medical Center, Virginia-Maryland Regional College of Veterinary Medicine, Leesburg, Virginia. 
Reprints not available 
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the Marion duPont Scott Equine Medical Center between 
January 1985 and April 1991. Lameness was graded on 
a scale of I to 5.t Radiographic studies included lateral 
to medial (LM) and caudal to cranial (CaCr) projections 
of the stifle in all horses. Xeroradiographs were obtained 
at admission in four horses (Horses 4, 5, 8, 9) and a cau- 
dolateral to craniomedial oblique (CaL-CrM) projection 
was obtained in three horses (Horses 1,4, 9) on clinician 
request. 

Historically, all horses had stifle lameness or femoro- 
patellar joint effusion, or both clinical signs, at about 6 
months of age and had been radiographed at the onset of 
clinical signs either by the referring veterinarian (Horses 
1, 3, 5, 6) or at our hospital (Horses 2, 4, 7, 8, 9). All 
horses admitted to the Equine Medical Center within 1 
to 2 months of their initial examination because of per- 
sistent clinical signs, were radiographed again, and had 
arthroscopic surgery of the affected femoropatellar joints. 

After sedation with xylazine (0.5 mg/kg, intravenously 
[IV]) and guaifenesin (5%, IV to effect), general anesthesia 
was induced with ketamine (2.2 mg/kg, IV) and main- 
tained using halothane and oxygen in a semi-closed sys- 
tem. Standard femoropatellar insertion of the arthroscope 
and instrumentation was used.6 Phenylbutazone (2.2 mg/ 
kg, orally, every 12 hours) was administered for 3 to 5 
days after surgery, and perioperative penicillin (20,000 
U/kg, intramuscularly, every 12 hours) was administered 
based on the surgeon’s preference. Horses were confined 
to a stall for 2 months with daily handwalking beginning 
2 weeks after surgery, and then pasture turnout was al- 
lowed in all horses except Horse 5. Follow-up information 
was obtained between 8 and 24 months after surgery by 
telephone conversation with the owner. 

Results 

Clinical and Radiographic Findings 

Six Thoroughbreds, one Standardbred, one Quarter 
Horse, and one Warmblood-Thoroughbred cross com- 
prised the group of seven males and two females (Table 
1). The mean age of onset of clinical signs was 6 months 
(range, 4-9 months). The mean age on admission to the 
hospital was 6.5 months (range, 5-12 months). All horses 
had a history of bilateral hindlimb lameness of 2 to 12 
weeks duration, except Horse 5 that had a unilateral 
lameness. Lameness was characterized by a shortened 
cranial phase to the stride and asymmetry of hip move- 
ment at the trot, or bilateral hindlimb stiffness with one 
limb affected more severely. The clinical signs on admis- 

t Definition and classification of  lameness. In: Guide for Veterinary 
Service and Judging of Equestrian Events. American Association of  
Equine Practioners. 3rd ed. 1984:24. 

sion consisted of bilateral femoropatellar joint effusion in 
all but one horse (Horse 5) ,  and hindlimb lameness that 
ranged from none to Grade 2 of 5 (Table 1). Horses had 
either subtle (5 horses) or no (4 horses) radiographic 
changes at the onset of clinical signs. Prominent sub- 
chondral bone lesions became evident in the lateral 
trochlear ridge (LTR) on radiographs taken 4 to 24 weeks 
after the initial radiographic examination. 

At 9 months of age, Horse 1, a male Thoroughbred, 
had Grade 2 bilateral hindlimb lameness that was more 
severe in the left limb, and marked bilateral femoropatellar 
joint effusion which had been present for 8 weeks. His- 
torically, the hindlimb lameness appeared 6 weeks before 
the femoropatellar joint effusion. No radiographic lesions 
were evident at the onset of clinical signs or 2 weeks later 
(Fig. IA). However, after 6 weeks, bilateral LTR sub- 
chondral bone lucency and fragmentation were present 
and a lucent defect was apparent in the medial trochlear 
ridge (MTR) of both femurs (Fig. 1B and 1C). 

At 6 months of age, Horse 2, a female Thoroughbred, 
had Grade 1 bilateral hindlimb lameness which had been 
present for 6 weeks. Femoropatellar joint effusion was 
not present and a subtle lucency was evident on the prox- 
imal aspect of the LTR of the left femur (Fig. 2A). No 
lesions were identified on radiographs of the right stifle. 
Four weeks later, the lameness was unchanged but bilat- 
eral femoropatellar effusion was present. Bilateral LTR 
subchondral irregularity and lucency with distal osseous 
fragmentation (Fig. 2B and 2C) was evident at this time. 

Horse 3, a 12-month-old male Quarter Horse, had bi- 
lateral lameness of 12 weeks duration, which was more 
severe in the left limb. No abnormalities were identified 
on radiographs taken at the onset of clinical signs. On 
admission, the horse was Grade 2 lame in both hindlimbs 
with bilateral femoropatellar effusion. Subchondral bone 
lucency and concavities of both LTR’s were identified. 

At 5 months of age, Horse 4, a male Thoroughbred, 
had Grade 1 bilateral hindlimb lameness and femoro- 
patellar effusion of 3 weeks duration. No lesions were 
identified on radiographs or xeroradiographs. Twelve 
weeks later, the bilateral hindlimb lameness was Grade 2 
of 5 and more evident in the left hindlimb. There was a 
subchondral bone concavity and lucency of the proximal 
LTR of the left femur and flattening of the proximal aspect 
of the right LTR. 

At 6 months of age, Horse 5, a female Thoroughbred, 
had Grade 1 right hindlimb lameness and femoropatellar 
effusion of 4 weeks duration. There was subchondral bone 
lysis of the proximal aspect of the LTR of the right femur. 
The left stifle had no clinical signs or radiographic lesions. 
Twelve weeks later, after right femoropatellar arthroscopic 
surgery, the horse had a Grade 2 bilateral hindlimb lame- 
ness and femoropatellar effusion, and there was subchon- 
dral lucency and fragmentation of the left LTR and MTR. 
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Fig. 1. Horse 1. Lateromedial projections. (A) Normal left stifle at 7.5 months of age. (B) At 9 months, generalized subchondral lucency of the 
LTR with osseous fragmentation distally (curved arrow) and subchondral lucency involving the MTR (arrowhead). (C) Right stifle. Flattening and 
fragmentation of the LTR (curved arrow) and a large subchondral lucency involving the MTR (arrowhead). 

An irregular contour to the proximal aspect of the LTR 
with distal osseous fragmentation was observed on the 
right femur. 

Horse 6, a 10-month-old male Thoroughbred, had 
Grade 2 left hindlimb lameness and bilateral femoropa- 
tellar effusion of 8 weeks duration. Abnormalities were 
not identified on bilateral stifle radiographs taken at the 
onset of clinical signs. Eight weeks later, bilateral LTR 
subchondral lucency and fragmentation were evident. 

At 12 months of age, Horse 7, a male Thoroughbred, 
had a 12-week history of shifting hindlimb lameness and 
no femoropatellar effusion. On admission, the horse was 
sound but had right femoropatellar effusion. No abnor- 

malities were noted on radiographs of the left stifle but 
there was fragmentation of the proximal aspect, and sub- 
chondral lucency of the distal aspect of the right LTR. At 
the owners request, the horse was treated conservatively 
by stall rest. At 18 months of age, the horse was examined 
again for progressive lameness and femoropatellar effu- 
sion. Clinically, the horse had a Grade 2 bilateral hindlimb 
lameness with marked bilateral femoropatellar joint ef- 
fusion. Subchondral bone lucency was identified on both 
LTRs with osseous fragmentation of the proximal aspect 
of the right LTR. 

Horse 8, a 6-month-old male Thoroughbred, had bi- 
lateral femoropatellar effusion of 4 weeks duration but 

Fig. 2. Horse 2. Lateromedial projections. (A) Lucent defect (curved arrow) proximal left LTR at 6 months of age. (B) Defect (curved arrow) is 
larger at 7 months. (C) Right stifle. A lucent defect (curved arrow) is identified in the proximal LTR and there is osseous fragmentation (large 
arrow) distally. 
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no lameness. A subtle 2 mm lucency was identified on 
the left LTR and there was subtle flattening with a lucent 
area on the proximal aspect of the right LTR (Fig. 3A). 
A subchondral bone cyst was also identified in the right 
medial femoral condyle. The right femoropatellar joint 
was injected with hyaluronic acid and one month of stall 
rest was recommended. The foal returned at 7 months of 
age because of continued femoropatellar effusion and bi- 
lateral Grade 2 hindlimb lameness. The radiographic le- 
sions seen on both LTRs had increased in size (Fig. 3B) 
and bilateral arthroscopic debridement was performed. 
The horse was re-examined 16 weeks after surgery for 
right hindlimb lameness and femoropatellar effusion. A 
subchondral bone cyst, approximately 1.5 cm in length, 
was identified in the proximal aspect of the right LTR 
(Fig. 3C) and there was enlargement of the medial con- 
dylar bone cyst. Arthroscopy was performed again and 
the LTR subchondral bone cyst was located adjacent to 
the original lesion. The LTR and the medial condylar 
cyst were debrided surgically. 

At 6 months of age, Horse 9, a male Warmblood-Thor- 
oughbred cross, had a stage 1 flexural deformity’ of the 
right front coronopedal joint, which was treated by distal 
check ligament desmotomy, corrective shoeing, and stall 
confinement. At 8 months of age the horse was re-ad- 
mitted for bilateral femoropatellar joint effusion and a 
two-week history of having difficulty rising. Stifle radio- 
graphs and xeroradiographs were taken of both stifles; no 
lesions were noted in the left stifle and a subtle irregularity 
was noted in the proximal aspect of the right LTR. Both 
femoropatellar joints were injected with 50 mg hyaluronic 

acid and 4 weeks of stall rest was recommended. After 4 
weeks the horse was admitted again for a Grade 2 bilateral 
hindlimb lameness and persistent femoropatellar joint ef- 
fusion. Lysis of the distal border of the left patella and 
subchondral bone concavity and lucency of the left and 
right proximal LTR was evident on radiographs. Arthro- 
scopic exploration revealed bilateral osteochondral frag- 
mentation of the proximal aspect of the LTRs. Addition- 
ally, a 2 cm X 3 cm osteochondral lesion was debrided 
on the medial aspect of the distal articular surface of the 
right patella. 

As a group, Horses 1, 3,4, and 6, had no radiographic 
abnormalities at the initial examination but had changes 
evident on radiographs taken 4 to 12 weeks later. Horses 
2, 8 and 9 initially had subtle flattening of one or both 
lateral trochlear ridges that progressed to large subchondral 
lucencies with fragmentation bilaterally within 4 weeks. 
Horses 5 and 7 initially had unilateral lesions with radio- 
graphic changes evident 16 to 24 weeks later in the op- 
posite limb. 

Arthroscopic Findings 

Arthroscopic surgery was performed on 20 femoropa- 
tellar joints (Horse 5 and Horse 8 had right femoropatellar 
joint surgery twice). In general, direct visualization of the 
articular surface at surgery revealed more abnormalities 
than was anticipated from the pre-surgical radiographic 
examination. The lesions were confined to the proximal 
region of the lateral trochlear ridge of the distal femur in 
11 joints. The proximal and distal regions of the lateral 

Fig. 3. Horse 8. Lateromedial projection. (A) At 6 months of age there is a 2 mm focal radiolucency (curved arrow) and subtle flattening of the 
right LTR. A subchondral bone cyst (short arrow) is identified in the medial condyle. (B) 7 months of age, there is a concave defect (large arrow) 
with fragmentation in the right proximal LTR. The bone cyst in the medial condyle (short arrow) is still present. (C) At 11 months of age there 
is a 1 cm cystic lesion (curved arrow) in the proximal LTR. 
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trochlear ridge were involved in three joints and both me- 
dial and lateral trochlear ridges were affected in the joints. 
Two of these joints had a concurrent lesion on the distal 
articular surface of the patella. One joint had a lesion in 
the proximal region of the lateral trochlear ridge and a 
subchondral bone cyst in the medial femoral condyle. Os- 
teochondral fragmentation was found in nine joints, sep- 
aration of cartilage only was observed in seven joints, and 
four joints had undermined, dimpled, or fibrillated car- 
tilage with subchondral osteomalacia. Post-operative ra- 
diographs were obtained 2 to 7 months later in four horses 
(Horses 2, 3, 5 and 8) and sclerotic remodeling with 
smooth contours to the LTR borders were noted at the 
surgical sites (Fig. 4). 

Based on follow-up information, eight horses were being 
used for their intended purpose (Table 1). Three horses 
were racing successfully, three were in race training, one 
was being used for dressage and one horse was used for 
pleasure riding. Horse 5 was euthanatized 2 months after 
the second surgical procedure. Necropsy confirmed sat- 
isfactory debridement of the LTR lesions however, there 
was bilateral eburnation of the articulating patellar and 
LTR surfaces. 

Discussion 

Osteochondrosis is a disease affecting the normal mat- 
uration and differentiation of the cells in growing carti- 
lage." This results in failure of endochondral ossification 
and persistence of hypertrophied cartilage." The early 
changes in the development of OCD have been reported 
in other species."-13 Initially, the chondrocytes are de- 
generative and disorganized at the osteochondral junction 
causing failure of endochondral ossification with focal 
cartilage retention and thickening. Pressures or strain 
within the joint may create fissures in this damaged car- 
tilage.15 These cracks or fissures through the thickened 
cartilage allow debris from the deeper necrotic layers to 
gain access to the joint and result in clinical signs of sy- 
novitis and pain. 10~15 Additionally, changes in intraosseous 
pressure can result in subchondral bone pain and subse- 
quent lameness.I0,l4 The unaffected cartilage in the sur- 
rounding epiphysis continues to expand and ossify leaving 
a concavity in the subchondral bone that corresponds to 
the defect. The partially mineralized osteochondral frag- 
ments and irregular border of the subchondral epiphyseal 
bone of the LTR are observed radiographically as the dis- 
ease progresses. Pascoe and coworkers suggested that the 
radiolucent defects observed in the LTR of the horse re- 
sulted from the continued ossification at the healthy os- 
teochondral junction surrounding the focal area of delayed 
endochondral o~sification.~ A 30% to 70% loss or gain in 
bone density is required before changes are apparent ra- 

Fig. 4. Horse 2. Seven months after surgery. Sclerotic remodeling 
and a smooth but irregular contour is apparent on the proximal LTR. 

diographically.4 The horses in this study were probably 
radiographed afler the OCD lesions resulted in the clinical 
signs of pain and synovitis but before bony changes be- 
came radiographically apparent. 

The age of the majority of horses affected with fe- 
moropatellar OCD is reported to range from younger 
than 3 years of Generally, these horses can be 
divided into two groups according to their clinical and 
radiographic features. The first group is comprised of 
horses 2 years of age and older that develop an inter- 
mittent hindlimb lameness that commonly occurs when 
the horse begins training. The actual duration of the OCD 
is usually unknown. One report suggested that there was 
a higher frequency of LTR fragmentation in these 
 horse^.^ The second group consists of horses that are one 
year of age or less. These horses are described as having 
difficulty rising from recumbency and having a bunny 
hop gait in the hindlimbs when traveling at higher 
speeds6 Clinical features include marked femoropatellar 
distention and lameness that is more noticeable in one 
hind limb. One group reported a higher frequency of 
subchondral lysis with less fragmentation in this age 
group;4 but in another report there was no difference in 

$ CF Reid, DVM, personal communication, December 1992. 
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lesion type between age groups.' The clinical seventy 
and prognosis is generally considered to be worse in the 
younger age group.16 In the present study, horses ranged 
from 4 to 9 months of age at the onset of clinical signs. 
Lesions were either subtle (5 horses) or not observed (4 
horses) at the initial radiographic examinations. The 
lameness and joint effusion were unchanged (Horses 1, 
6, 9) or worsened (Horses 2-5, 7, and 8) with stall or 
paddock confinement suggesting continuation or pro- 
gression of the pathologic process during this period. All 
horses had progressive bony changes on follow-up ra- 
diographic examinations. The rate of development of 
the radiographic lesions could not be determined because 
horses were re-examined at different times however, le- 
sions were evident between 4 and 24 weeks after the 
initial examination in all horses. 

Radiographic examination in this study included the 
LM and CaCr projections in all horses. Xeroradiographs 
were obtained at admission for Horses 4, 5, 8 and 9, be- 
cause a lesion was suspected from the clinical signs but 
was not evident on the initial radiographs. The lateral 
(CaL-CrM) oblique projection was obtained in only three 
horses (Horses 1, 4, 9) and confirmed the radiographic 
findings identified on the LM and CaCr radiographic pro- 
jections, but did not add additional information. The CaL- 
CrM projection was taken at clinician request and may 
have proved more useful had it been obtained in all horses. 
The CaL-CrM oblique projection is beneficial in char- 
acterizing the depth of the LTR lesions, although the lo- 
cation and length of the lesion are similar to that seen on 
the lateromedial projection. " The radiographic progres- 
sion of the LTR osteochondrosis lesions in the horses in 
the present study could be easily identified on the LM 
projection. 

Our findings of progressive radiographic changes with 
OCD of the LTR differ from the previously reported find- 
ings of decreasing subchondral lesion size over a one to 
two year period of repeat radiographic examinations.' Due 
to the poor correlation between surgical and radiographic 
findings, it has been suggested that the need for surgery 
should not be based solely on the radiographic exami- 
n a t i ~ n , ~  as previously recommended.* For this reason, 
arthroscopic evaluation has been recommended for all 
horses with femoropatellar OCD.' Our experience sup- 
ports the usefulness of arthroscopy as a diagnostic aid for 
femoropatellar OCD. Arthroscopic surgery at the time of 
onset of joint effusion may reveal cartilage lesions that 
are not detected radiographically and early removal of the 
focus of joint inflammation could decrease the extent of 
subsequent joint damage.5.6,'0 Alternatively, lesions that 
are still forming may not be seen at surgery and could 
progress with time as observed in Horses 5 and 8, neces- 
sitating a second surgery. Pascoe and coworkers reported 
that six of 15 operated femoropatellar joints had focal 

radiolucent regions in the subchondral bone of the LTR 
6 weeks to 24 months postoperatively, suggesting that 
complete removal of the original lesion had not been 
a~h ieved .~  The age of these horses at the time of surgical 
intervention was not ~pecified.~ Findings from our study 
indicate that when minimal radiographic changes are ev- 
ident in horses <9 months of age, with femoropatellar 
effusion and hindlimb lameness, that there maybe suffi- 
cient bony change within 4 to 6 weeks to permit radio- 
graphic identification of OCD. The optimum time for 
surgical intervention is unknown; however, eight of the 
horses in the present study were subsequently used as in- 
tended, when they had surgery after radiographic lesions 
became apparent. 

Rapid progression of OCD can occur, making the pre- 
diction of lesion size difficult until after one year of age. 
Successful results were obtained in eight of the nine horses 
in this study when they were treated surgically after de- 
tection of radiographic lesions. We could find no reports 
that would allow comparison of outcome in horses with 
similar signs that had surgery before radiographic mani- 
festation of the disease or with similar lesions that were 
managed conservatively. Further studies on the progres- 
sion of femoropatellar OCD are needed to identify the 
optimal stage for treatment in horses younger than 1 year 
of age. 
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