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Lameness associated with the proximal palmar/pla@anon bone region may be caused by
proximal suspensory ligament desmitis (PSD), arts&mu fracture of the origin of the
suspensory ligament (AFxSL), carpal (inferior) dhégament desmitis (CCD), incomplete
stress fractures (ISFx), and desmitis of the ir#geous ligament of a small metacarpal (splint)
bone (DIL). Both forelimbs and hind limbs mayibeolved (exception ISFx — only forelimb).
These conditions may present with similar clinsighs as those described for blind splints, and
they occur most frequently in performance hors8&Xlprimarily in racehorses).

Etiology

Overloading of the suspensory ligament (SL) or abcpeck ligament (CCL) may cause sprain
trauma. Itis possible that hyperextension ofdéugus in conjunction with overextension of the
fetlock joint may be a factor in the forelimbs, angerextension of the fetlock may be the cause
when these conditions occur in the rear limbs. dndsion fracture that occurs at the proximal
attachment of the suspensory ligament probablyteeBom the bone being torn away. The
periosteitis and enthesophyte probably results fieaming of the proximal suspensory ligament
fibers from the bone. Working horses in deep a#has or exercise where there is excessive
rotational movement of the limbs have both beericafed as causes. Incomplete stress
fractures of the proximal cannon bone are thouginés$ult from repeated stress and compression
at a rate that exceeds the bone’s ability to ad@fity the medial side of the proximal cannon
bone is affected more frequently is unknown. Désroff the Interosseous ligament may be
caused by disproportionate axial compression bapudied to a splint bone at its articulation
with the carpus.

Clinical signsand diagnosis

Most horses with desmitis of the proximal suspepsigament have a history of
intermittent lameness of several days to monthataur that is worsened by strenuous exercise.
Horses with inflammation of the carpal check ligaier avulsion fractures at the origin of the
suspensory ligament most frequently have a hisibacute onset of moderate to severe
lameness. Horses sustaining AFXSL and ISFx optbrimal cannon bone have often attained
racing speeds in their workouts.

Visual observation of the affected limb is usualbt informative but mild swelling of the
proximal palmar/plantar cannon bone region anchskdfusion in the middle carpal joint may be
seen. On palpation, mild proximal swelling mayféle between the suspensory ligament and
deep digital flexor tendon. The swelling is usyatiost prominent on the medial side. Heat is
rarely appreciated but with pinpoint digital paipatof the origin of the suspensory ligament and
carpal check ligament, pain can be elicited, whuftten results in increased lameness with
exercise. To adequately palpate this region,ithie §hould be flexed at the carpus and fetlock.
In this position, the flexor tendons are loose eawl be displaced either laterally or medially (Fig
1). Generally, firm digital pressure applied te fhroximal suspensory ligament region results in



a transient painful withdrawal of the limb, whidltijues rapidly in normal horses. Horses with
PSD, AFXSL or ISFx do not exhibit this fatigue respe to pressure.

Fig 1 Notes:

At exercise, a moderate lameness (grade 2 to &rBually apparent. The lameness
may be most obvious and exacerbated at a trotircle with the affected limb on the outside of
the circle. This is particularly true if the praxal suspensory ligament is involved.

Flexion of the fetlock and phalanges, carpus arak Inmay increase the lameness. In one
study, flexion of the fetlock and phalanges accate lameness in 50% of forelimb or hind limb
cases of PSD, and hock flexion accentuated lamen&&96 of hind limb cases.

Diagnostic anesthesia may be required to locdtiegtin resulting in lameness to the
proximal palmar/plantar cannon bone region. Diatje@nesthesia may also be confusing.
Blocks that may desensitize this region includeghtiour-point block (proximal palmar/plantar
nerves and metacarpal/metatarsal nerve); latehagoanerve block distal to the accessory carpal
bone is preferred (Fig 2); and direct infiltratiohlocal anesthetic in the region. Alternatively,
the ulnar nerve may be blocked in the forelimb #edtibial nerve in the hind limb.

Intrasynovial anesthesia of the middle carpal asthbintertarsal joints may also provide
analgesia to this region.

Fig 2. Lateral palmar nerve block
Notes:




Diagnostic imaging of the region should includeiogdaphy (five views), ultrasound
and, in cases where these imaging techniques ddemify the problem, nuclear medicine is
recommended. Occasionally CT scan can be helpful.

Radiography

Proximal suspensory desmitis (PSD)

Radiographic abnormalities of the proximal aspé¢he third metacarpal (metatarsal)
bone associated with PSD include: bone sclerdsis@palmar/dorsoplantar) projection;
trabecular bone pattern alteration dorsal to the@a(plantar) cortex with or without sclerosis
(lateromedial view); palmar (plantar) enthesoptigtenation at the proximal attachment of the
SL (lateromedial view).

Radiographic abnormalities are seen more commaonriynd limbs than in forelimbs.
This may reflect the tendency for these injuriebéanore chronic. In forelimbs, the most
common abnormality is sclerosis of the proximomkgdf of MC3, whereas in the hind limb,
sclerosis more commonly occurs centrally or latgialMT3. Enthesophyte formation and
alteration in the bone’s trabecular pattern aregi to represent new bone formation from
tearing of the proximal attachments of the SL.

Avulsion fractures (AFx)

Complete AFx’s usually are best identified on flexateromedial or dorsopalmar (dorsoplantar)
radiographic views, although sometimes slightlyigqpid dorsopalmar (dorsoplantar) views can
be most informative. The AFx usually is seen dssplaced bone fragment (Fig 3A).
Incomplete AFX’s are seen as semicircular lucerdiin a dorsopalmar (dorsoplantar)
projection (Fig 3B).

Fig. 3 A & B Notes:

Incomplete stress fractures (1 SFx)

ISFXx’s occur in the proximal part of MC3 and theg Aest seen on the dorsopalmar
view. The radiographic findings include: lineadiolucency in proximomedial MC3 that
extends almost to the carpometacarpal joint ancuitaagl sclerosis associated with the fracture
line can be seen on the DP and LM views (Fig 4 @i the LM view, an endosteal callus may
also be seen (Fig 4 B).

Fig 4 A&B Notes:




Desmitis of the I nter osseous ligament (DIL)

DIL occurs in the proximal third of the cannon kbaegion at the attachment of the small
splint bones to MC3. The radiographic findings laest seen on the oblique views and include:
an apparent increase in the space between the met@tarpal bone and MC3; and indistinct
bone margins and osteoproliferative changes isplage occupied by the Interosseous ligament.
Because the radiographic findings are somewhatejaguclear imaging is recommended to
document the site of inflammation.

Fig 3 Notes:

Ultrasonography

Ultrasonographic abnormalities associated with BEDCD in either the forelimb or the
hind limb include: enlargement in the median antt@nsverse plane; poor definition of one or
more of the margins, especially the dorsal mar@iwwell-circumscribed central hypoechoic area;
one or more poorly defined hypoechoic areas, cenitnaore peripheral; a larger area or areas of
diffuse decrease in echogenicity involving paraliof the cross-section of the ligament; small
focal hyperechoic spots; irregularity in the palrf@antar) contour of the third metacarpal
(metatarsal) bone with PSD; loss of definition betw the RCL and DDFT suggestive of
adhesions and concurrent desmitis of the RCL and&d tendinitis of the SDFT (Fig 4).

Fig 4 lllustrating desmitis of the suspensory ligamerd gendonitis
of the SDFT
Notes:




Careful comparison with the contralateral limbrigortant to document the abnormality
and identify bilateral lesions. A very recent myjumay be subtle, but it may become more
obvious during the next two to four weeks.

Nuclear imaging

Increased uptake of radionuclide will be seen enghlmar/plantar cortices with fractures
and desmitis (stress reaction) of the proximakattgent of one SL. Selective increased uptake
of radionuclide can also be seen at the attachofaht Interosseous ligament with DIL.

CT Scan

CT Scans may be useful in cases where no defiddaien is found on radiographic or
ultrasonographic examination. This is particularbe when a compartment syndrome develops
due to thickening of the carpal sheath retinacuduneh concurrent thickening of the proximal
palmar cortex due to enthesiopathy (Fig. 5)
Fig 5 Notes:

Treatment

The treatment for all these entities involves ua@ggeriods of rest (box stall and
controlled exercise) for three to six months. Absorest is recommended until the acute pain
subsides. Because of the high risk of adhesiotis@CD, controlled exercise is considered to
be very important during the convalescent periddulsion fractures do not appear to separate
appreciably and because of a good blood supply,dbie often will heal readily.

Anti-inflammatory therapy includes: phenylbuiae, cold and alternating temperature
therapy, and local injections of anti-inflammatomhenylbutazone is recommended for its anti-
inflammatory/analgesic effect. Cold and alterngt@mperature therapy is probably most
effective for the treatment of PSD and RCLD in #loete and subacute phases. Although local
injections of anti-inflammatory appear to be effeein reducing inflammation and lameness



associated with PSD and CCD, lameness often rdcsufficient rest has not been given. Itis
postulated that local injections of anti-inflammgtanay reduce adhesions between the carpal
check ligament and DDFT associated with CCD. iIhpaturns after exercise has begun, a more
prolonged convalescence period will be required.

Shockwave

Shockwave therapy appears to be a valuable treatmashality for chronic PSD, CCD
and it may be beneficial for intraosseous ligantegmitis as well. Generally 4-6 treatments are
given at weekly intervals. The hair is clipped, $ké is degreased with alcohol and the coupling
gel is applied. One study using the Swiss Dolatdfas machine used 10 MHz and 1500-3000
impulses/treatment. In this report there appeaydukta benefit for chronic PSD of the fore and
hind limbs, for RCLD and IOLD. Boening AAEP, 200&ported that 86% of the horses with
PSLD treated conservatively returned to performavicereas only 74% of the horses treated
with shock wave returned to performance. The awelagup was 3-6 months. In contrast
Quirion Rochester Eq Proc. 2003 reported on 45dsongth chronic hindlimb PSLD treated
with shock wave of which 41% of the acutely affeich®rses and 73% of the more chronically
affected horses returned to performance. This t®mrast to Dyson report 1994 on 35 horses
with hindlimb PSLD where only 17% returned to penfiance following conservative treatment.

Bone Marrow injections

Bone marrow is aspirated from the sternabrae gedtad into the lesion. Herthel, AAEP
2001 reported on results in a 100 cases and fdatd4% of the horses treated by injection with
bone marrow returned to performance compared todh&ols of which only 15% receiving
conservative treatment only returned to performance

ACdl

ACell vet, an acellular membrane matrix that is\det from the urinary bladder of pigs.
This matrix has the ability to regenerate/recortstnuost tissues by stimulating the host stem
cells to migrate to the site it is implanted inislbeing evaluated as an injectable in cases of
desmitis and tendonitis. Initial results are enagurg.

Stem cells

Injection of; bone marrow aspirates, ex-vivo cugtibone marrow stem cells and
extracellular matrix (ACell) to promote host steellg to heal the ligament site more rapidly
with tissue that resembles the normal ligamentcsire is being evaluated at the time of this
writing.

Plasmarich platelet gel (PRP)

Injection of PRP is being used to enhance healingraons suffering from tendonitis
and ligaments suffering from desmitis. Severaleystare available, all of which have special
claims as to the ease of collection, increaseddsanf platelets and cost advantage. To my
knowledge no studies have clearly proven the sapsriof PRP compared to Stem cell
injections in the healing rates of tendons andhigats. A few of the companies that have
collection systems are listed: Magellan Plateld) Gtarvest SmartPRéP 2 and Biomet GPS
lll. Theoretically the combination of PRP, injectit followed by the injection of Stems cells
should provide superior healing compared to eithged alone.



Evaluation of healing

Repeated ultrasound examinations (at six weekshaed months) are most helpful in
documenting healing of ligaments, and repeatedgadphs and nuclear scans are beneficial in
deciding when fracture healing is complete. Irmbmases, these examinations ultimately decide
when the horse is ready to return to work.

Surgical treatments
Surgical transaction of the carpal and tarsal aetitum has been recommended for
chronic cases of PSLD associated with enthesiopatbythickening of the retinaculum.

Fig 6 Example of transaction of a thickened
carpal canal retinaculum.

Two cases of ISFx treated surgically have beenrtepo One case was treated with a
transcortical (lateral to medial) screw. However,benefit over rest was seen with this case. In
another case, surgical forage was used to tredipteuintracortical fractures of the proximal
palmar cortex of MC3 that were unresponsive toqrgéd rest. Forage was successful in
returning this horse to work in three months.

Prognosis

Proximal suspensory ligament desmitis (PSD)

The prognosis for PSD appears better for the fotethan the hind limbs and the
incidence of recurrence may be related to useriesize, and the presence of other lesions. In
one study on 29 horses with forelimb PSD, 86% efttbrses returned to full work after three to
six months rest. Speed of resolution of the probles related to lameness duration prior to
beginning treatment--the longer the duration ofdaess, the longer the convalescence. Follow-
up on 35 horses with hind limb PSD found that 1 &&umed full work. Proposed reasons for
the poorer prognosis for hind limb (PSD) are: ¢heonicity of the injury prior to treatment; a
tendency for the lesions to be more diffuse intimel limb; a different biomechanical
requirement for the SL of the hind limb; and theelepment of a compartmental-type syndrome
resulting from the limited space available betwt#enprominent splint bones for the inflamed
SL to expand into. It is theorized that as theeSpands, it causes neural compression.



Pathology studies have documented perineural firtss of nerve fibers and Renaut’s bodies
in the nerves of the lame limb, which is consisteith this compression theory.

In another study, dressage and show jumping htwagshe highest recurrence rate of
PSD, which was 37% and 46% respectively, compareddehorses (27%), show hunters (19%)
and field hunters (18%). One study found thatidinger the SL lesion, the greater the incidence
of recurrence. A greater tendency for recurreride@SD was seen when the percent of total SL
area was > 34% versus < 24% for nonrecurring.oelp in another study found that the
incidence of recurrence of lameness one year sfiressful treatment was low, but when
lameness did recur, the prognosis was guarde@fonrto work even with appropriate
treatment.

Follow-up in several studies found a reduced posgnof PSD was associated with other
lesions such as tendinitis of the SDFT, DDFT or RCL

Awulsion fractures of the origin of the SL (AFxSL)

Most horses have an uneventful recovery and retufull work after a treatment period
of three to six months without recurrent lamenesgood blood supply is felt to be the reason
that these fractures heal so readily. There épart on one case where this fracture developed a
sequestrum.

Radial check ligament desmitis (RCLD)

Follow-up on 13 horses with uncomplicated RCLD fou®/13 resumed full work three
to nine months after treatment was initiated. €Hrerses that had RCLD and concurrent
tendinitis of the SDFT did not return to full work:he development of adhesions between the
RCL and the DDFT is associated with a poor prognfusireturn to use. Horses that develop
these adhesions have a tendency to stand withefleslghtly elevated and the fetlock is held
slightly flexed (more upright). Some of these lesrmay develop a flexural deformity
associated with the fetlock, which, at least in case, could not be corrected by RCL
desmotomy.

I ncomplete stress fractures (1 SFx)

Follow-up on 7 horses with ISFx found that 6 honstarned to full work after rest (> 3
months). One of the 6 horses was treated withArestortical (L-M) screw. In another study on
10 horses with ISFx, 9/10 returned to work follog/iconvalescence of 1 to 12 months.

It is unlikely that ISFx are related to PSD. Iatady of 25 horses with unilateral or
bilateral ISFx examined clinically, radiographigaéind ultrasonographically, all horses had
radiographic evidence of a fracture, but no hoes dbnormalities of the SL detectable
ultrasonographically.

Desmitis of the interosseous ligament
Realistically, there are too few cases where andiefe diagnosis was made and there is adequate
follow-up available to establish a prognosis.
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