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Abstract : Osteochondroma (OC) is a cartilage-capped exostosis. In horses, OC commonly develops on the caudal
distal metaphysis of the radius (CDMR). The purpose of study was to describe the outcomes of arthroscopy for the
treatment of OC on CDMR. Diagnosis was based on clinical signs (lameness and distention of carpal sheath),
radiography (location and size of OC), and ultrasonography (location of OC, torn deep digital flexor tendon, fibrin,
and effusion of carpal sheath). Arthroscopy was performed on 68 Thoroughbred horses with OC on CDMR. Sixty
of the 68 cases showed deep digital flexor tendinitis as a result of sharp protuberances of the OC. All horses survived,
and 62 of the 68 cases returned to athletic function (racing) after arthroscopy. The present study demonstrated that
arthroscopy is useful for treating OC of CDMR in horses.
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Introduction
 

Osteochondroma (OC) is a cartilage-capped exostosis (6,

12,16). OC commonly develops on the caudal distal meta-

physis of the radius (CDMR) in horses (2,7,9,12,13,16).

Rarely, OC may be located on nasal bone, tibia, or on the

cranial distal metaphysis of the radius (11,13,14). Typically,

OC has a single, sharp protuberance, resulting in deep digital

flexor tendinitis (2,9,10,11,16) via tearing of the deep digital

flexor tendon (DDFT). The length and depth of DDFT tear-

ing varies (9,16). OC diagnosis is based on clinical signs,

radiography, and ultrasonography (2,3,7,11,12,16). Clinical

signs of OC include various degrees of effusion of the carpal

sheath and lameness (2,3,7,11,16). Radiography can provide

information on the location and size of an OC (11,16). Ultra-

sonography can indicate OC location and can reveal DDFT

damage, fibrin clotting, and effusion of the carpal sheath (3,16).

Arthroscopy of the carpal synovial sheath permits visual evi-

dence of OC and tendinitis (3,9,11,12). In addition, advanced

diagnostic techniques, such as computed tomography and

nuclear scintigraphy, can be used to diagnose OC (11,12).

Arthroscopy is a minimally invasive surgery with visualiza-

tion (15) and is useful in the removal of OC and fibrin,

debriding torn DDFT, and performing lavage of the proxi-

mal carpal sheath. The purpose of this study was to describe

the clinical signs, diagnosis, treatment, and prognosis of OC

when treated by arthroscopy in horses.

Case

Herein, we review 68 OC cases treated by arthroscopy at

the Shadai Horse Clinic from May 2010 to June 2016. OC

was diagnosed based on clinical signs, radiography, and ultra-

sonography. Clinical signs of OC were lameness and effu-

sion of the carpal sheath. Radiography showed the location

and condition of the OC. Radiographically, the OC shape

appeared as a cone-like, bony protuberance (Fig 1); the sizes

of the 68 OCs varied. Deep digital flexor tendinitis was

determined via ultrasonography (Fig 1B, 1C). OC-related

tears of the DDFT were longitudinal (Fig 2C), resulting in

deep digital flexor tendinitis (Fig 2C).

Arthroscopic surgery was performed to treat OC of CDMR

in the 68 study horses. The horses underwent preanesthesia

with detomidine hydrochloride (10 µg/kg, i.v., Domitor®, Nip-

pon Zenyaku Kogyo, Fukushima, Japan). Anesthesia was

induced with ketamine hydrochloride (2.2 mg/kg, i.v., Keta-

lar 100, Sankyo, Tokyo, Japan) and diazepam (0.1 mg/kg,

i.v., Horizon®, Astellar Inc., Tokyo, Japan) and was main-

tained with isoflurane (Isoflu®, Dainippon, Sumitomo Pharma-

ceutical, Tokyo, Japan) in oxygen. The horses were positioned

in dorsal recumbency. The carpus is positioned in slight (15-

20 degree) flexion. The lateral side of the carpal joint was

aseptically prepared (Fig 2A). Synovial fluid for bacterial

culture and synovial fluid analysis was collected before

arthroscopy from the proximal pouch of the carpal sheath by

using an 18 gauge needle. The carpal sheath was distended

with lactated Ringer’s solution. Arthroscopy was performed

by using a 4 mm arthroscope. The arthroscopic portal was

made in the proximal one-third of the lateral aspect of the

carpal sheath, between the ulnaris lateralis tendons and the
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lateral digital extensor. The instrument portal was located

2 cm distal of the arthroscopic portal on the same side (Fig

2A). The conditions of the DDFT, OC, and the proximal

pouch of the carpal sheath were checked via arthroscopy (Fig

2). An arthroscopic rongeur was used to remove the OC and

fibrin. The torn DDFT was cleaned by arthroscopic rongeur

or shaver (Stryker Endoscopy, San Jose, CA, USA). Then,

the carpal sheath underwent lavage with lactated Ringer’s

solution. An 18 gauge needle was located correctly in the

carpal sheath under arthroscopy for hyaluronic acid (HA; 20-

40 mg) injection after skin suture. Skin was closed by using

2-0 or 3-0 monofilament polypropylene materials and a com-

pression bandage was applied. The bandage was changed

postsurgically every day for 2-3 weeks. A non-steroidal anti-

inflammatory drug (flunixin meglumine; 1 mg/kg, i.v., BID,

Banamine, Dainippon Sumitomo Pharmaceutical, Tokyo, Japan)

and an antibiotic (cefalothin sodium: 20 mg/kg, i.v., BID,

Coaxin, Tobishi Pharmaceutical, Tokyo, Japan) were admin-

istered postsurgically every day for 1-2 weeks. Walking exer-

cise started 5-7 days after surgery.

The signalment, clinical signs, treatments, and prognoses

related to OC in the 68 horses are summarized in Table 1.

The age range of the horses was from 2 to 5 years old (mean

2.44 years old). Fifty-two of the 68 horses were male, 14

horses were female, and 2 horses were gelding. Obvious

lameness was present in 4 cases, while no lameness was

detected in 5 cases. Distinct proximal carpal sheath effusion

was observed in 59 horses and no effusion in one horse. The

OC lesion was located on right front limb (36 horses), left

front limb (27 horses), on front limbs on both sides (4

horses), and on an unknown front limb (1 horse). The OC

lesions were single or multiple in all but 2 horses for which

there was no relevant data recorded. Deep digital flexor ten-

dinitis was present in 60 of the 68 cases and there were 2

cases with no tendinitis information recorded. In Table 1,

horse numbers 10 and 34 are the same horse in which the OC

occurred on different legs. Similarly, horse numbers 52 and

66 in Table 1 are the same horse but the OC occurred on the

same leg. For horse 52, the operation completely removed

the OC, but an OC recurred on the same leg (i.e., horse 66:

resurgery). All horses survived and 62 of 68 cases returned to

athletic function (racing) after arthroscopy.

Discussion

Clinical signs of radial OC and distal radial exostosis are

similar (3,9,12): lameness and synovial effusion of the car-

pal sheath. OC is an exostosis continuous with the cortex of

the bone and is differentiated from exostosis by covered car-

tilage (2,12,16). The location where OC grows in the caudal

radius is different from exostosis. OC most frequently devel-

ops on the caudomedial border of the distal radial metaphy-

sis typically 2-4 cm proximal to the distal radial metaphysis

(11,12). OC on the caudal distal radius has been diagnosed

based on clinical signs, radiography, ultrasonography, and ar-

throscopy in many previous papers (3,7,11,12,16). In the

present study, OC was diagnosed according to clinical signs

(lameness and distention of carpal sheath), radiography (loca-

tion and size of OC), and ultrasonography (location of OC,

torn deep digital flexor tendon, fibrin, and effusion of carpal

sheath).

Arthroscopy is an effective method for the diagnosis and

treatment of OC in horses. Arthroscopy provides exceptional

visualization of the carpal sheath and allows effective

removal of protruding OC and fibrin. In addition, it is easy to

debride a torn DDFT and perform lavage of the proximal

carpal sheath via arthroscopy. In addition, arthroscopic sur-

gery has advantages in reducing postoperative complications

such as swelling and surgical site infection, and in shorten-

ing recovery time compared with that using incision-based

surgery (1,15). Therefore, we choose the arthroscopic method

to treat OC in horses with CDMR; there were no complica-

tions related to the arthroscopic surgeries in the present study.

When arthroscopic surgery is performed on the carpus

region, a lateral approach is preferred over a medial approach

since a medial approach increases the risk of median artery

and nerve injury (12,16). Previous study has shown that a lat-

eral approach decreases swelling on the carpal sheath after

Fig 1. Radiographic and ultrasonographic findings. A bony pro-

tuberance was detected at the caudal and distal metaphysis of

radius in a lateromedial radiographic image of the carpal joint

(A, red arrow), and on longitudinal ultrasonography of the

region indicated in A and B with yellow rectangles. Fibrin, sec-

ondary to tearing of the deep digital flexor tendon by the pro-

truding osteochondroma, was detected in the proximal carpal

sheath on ultrasonographic examination (C).

Fig 2. Surgical approach and arthroscopic findings. Lateral

approach for arthroscopic surgery (A). The arthroscopic portal

was made in the proximal one-third of the lateral aspect of the

carpal sheath, between the ulnaris lateralis and the tendon of lat-

eral digital extensor. The instrument portal was located 2-3 cm

distal of arthroscopic portal on the same side. Osteochondroma

(B, red arrow) and a torn deep digital flexor tendon (C, yellow

circle) resulting from the cartilage-capped osteochondroma (C,

red arrow) were detected by arthroscopy.
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Table 1. Summary of 68 osteochondroma cases

NO. Sex Age Lameness Effusion Lesion
Surgery Racing

after surgeryOC DDFT

1 Male 2 + + R O O O

2 Male 3 + + NO data O O O

3 Male 2 + + R O O O

4 Male 3 - + L O O O

5 Male 2 + + R M X O

6 Male 2 + + R M O O

7 Gelding 4 + + R O O O

8 Male 2 - + L O O O

9 Male 3 + + L O O O

10 Male 2 + No test L O O O

11 Male 2 + + R O O O

12 Male 2 + + L O O O

13 Male 2 + + R O O O

14 Female 2 - + R O O O

15 Female 2 + + R O O X

16 Male 2 + + R M O O

17 Male 2 + + L O X O

18 Male 4 + + L O O O

19 Male 2 + + R O O O

20 Male 4 + + R M O O

21 Male 5 + + L NO data NO data O

22 Female 2 + + L NO data NO data O

23 Female 1 - + L O O O

24 Male 1 + + L M O O

25 Male 3 + + L O O O

26 Female 2 + + R O O O

27 Male 2 - + L O O O

28 Male 2 + + R M O O

29 Female 3 + No test B O/L:M O O

30 Male 5 + No test R O O O

31 Male 3 + + R O O O

32 Female 2 + - R O X O

34 Male 3 + + R M O O

35 Male 3 + + L M X O

36 Male 2 + + R O O X

37 Male 2 + + L O O O

38 Male 4 + + R M O O

39 Male 2 - + L O O O

40 Male 3 + No test L O O X

41 Male 2 + No test R O O O

42 Male 2 + + R O O X

43 Female 2 - + R O O O

44 Female 2 + + R M O O

+ in Effusion: existent, R: right leg, L: left leg, B: both legs, M in surgery: multiple osteochondroma, O in surgery: Do arthroscopy to treat-
ment, X in surgery: Not do arthroscopy to treatment, O in racing after surgery: Return to athletic function (racing), and X in racing after sur-
gery: Not return to athletic function (racing).
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surgery (16). In addition, the lateral approach provides for

effective manipulation of the arthroscopic instrument and

scope without interference from the opposite limb. In the

present study, arthroscopy was performed by using the lat-

eral approach, and there were no resulting complications

such as swelling or median artery and nerve injury.

For OC diagnosis, radiographic and ultrasonographic exam-

ination are needed (3,11,16). In radiography, OC is obvious

and observed as a protruding shape (11,16). Therefore, it is

possible to understand its position accurately by performing

radiography from various angles. Ultrasonography can reveal

OC, deep digital flexor tendinitis, and effusion of the carpal

sheath (3,16). A protruding OC can result in DDFT injury in

many cases, but deep digital flexor tendinitis may not be con-

firmed by radiography. We confirmed tendinitis of the DDFT

by detecting fibrin and fluid accumulations in the carpal

sheath via ultrasonography. Therefore, radiography and ultra-

sonography should be used together during diagnosis of OC.

Ultrasonographic examination on the OC region is somewhat

difficult because of the narrow and uneven surface; however,

practice can help provide good ultrasonographic images.

Adhesion can result in restraint of joint movement (8).

Therefore, adhesion prevention is important for a horse to

return to its intended use. We removed fibrin, performed lav-

age, and administrated HA to prevent adhesion during recov-

ery. HA is a substance that helps healing the damage of

tendon and joint (4,6) and is commonly administrated to

improve tendon sheath status and reduce intratendinous hem-

orrhage. In addition, HA can reduce tendon injury recurrence

by helping to prevent adhesion (5). The prognosis of OC

depends on tendon injury and adhesion formation (12). In the

present study, 62 of 68 cases horses returned to athletic func-

tion (racing), indicating that adhesion prevention can be help-

ful in the treatment of DDFT injury resulting from OC.

One horse (case 52) underwent OC resurgery as case 66

because an OC regrew at the same location as that in the ini-

tial surgery. Incomplete removal of the OC during the first

surgery could be the reason for the regrowth of the OC.

Radiography following arthroscopy should be effective in

determining whether an OC has been completely removed

(12). Therefore, it is recommended that radiographic exami-

nation be performed to confirm the OC has been completely

removed prior to terminating arthroscopy.

Table 1. (Continued) Summary of 68 osteochondroma cases

NO. Sex Age Lameness Effusion Lesion
Surgery Racing

after surgeryOC DDFT

45 Male 2 + + R O O O

46 Female 2 + + L M O O

47 Male 2 + + L M O O

48 Male 2 + + B O/L:M O O

49 Female 2 + + B O/L:M O O

50 Female 2 + + R M O O

51 Male 2 + No test R O O O

52 Male 2 + + B O/O O O

53 Male 2 + + R O O O

54 Female 2 + + R O O O

55 Male 2 + + R O O O

56 Male 2 + + L O O O

57 Male 2 + No test R O O O

58 Male 2 + + L O O X

59 Male 2 + + L O O O

60 Female 3 + + L O O O

61 Male 2 - + L O X O

62 Male 2 + + R O O O

63 Male 4 + + L O X O

64 Gelding 4 + + R M O O

65 Male 2 + + R O O X

66 Male 3 + No test L M O O

67 Male 3 + No test R O O O

68 Male 3 + + L M O O

+ in Effusion: existent, R: right leg, L: left leg, B: both legs, M in surgery: multiple osteochondroma, O in surgery: Do arthroscopy to treat-
ment, X in surgery: Not do arthroscopy to treatment, O in racing after surgery: Return to athletic function (racing), and X in racing after sur-
gery: Not return to athletic function (racing).
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Conclusion
 

The present study has demonstrated the clinical signs,

diagnostic method, and treatment of OC in 68 horses. Based

on the results, arthroscopy is recommended for the treatment

of OC of CDMR in horses.
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