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Key Points: 

• Treatment of suspensory ligament and flexor tendon injuries with BMDSC decreases 
incidence of re-injury 

• Intra-articular therapy is most successful when treating soft tissue damage in the joint 
with minimal to moderate associated cartilage damage. 

• Shoulder OCD may be more successful with BMDSC 
• Navicular bone cystic lesions may be treated successfully with BMDSC 

 
In our practice we have been utilizing cultured bone marrow derived stem cell 

(CBMDSC) therapy to augment healing of various joints, ligaments and flexor tendons.  Since 
November 2007, 124 cases have been treated with CBMDSC.  Culture expansion of the bone 
marrow was performed by Advanced Regenerative Therapies (ART), Fort Collins, Colorado.  
The joints treated are as follows: 37 stifles, 11 distal interphalangeal joints, 8 scapulohumeral 
joints, 4 navicular bursae, 1 carpus, and 1 tarsus.  The tendon/ligaments treated are as follows:  
41 suspensory ligaments, 17 superficial flexor tendons, and 4 deep digital flexor tendons.  Stem 
cells for intra-articular therapy were harvested, standing, the day following arthroscopy and 
injected into the affected joint/soft tissue 2-3 weeks postoperatively.  The exercise protocol used 
for intra-synovial treatment on all of the horses is summarized (Table 1).1 

 
Weeks Post-Op Confinement Hand walking 

(min) 
Trotting under 
saddle (min) 

Cantering  under 
saddle (min) 

1-2 Stall 0 - - 
3-4 Stall 5 - - 
Stem Cell Injection 

5-8 Stall 15 - - 
9-12 15’ x 30’ ft 20 - - 
Re-assess  for soundness 
13-14 15’ x 30’ ft 20 under saddle 5 - 
15-16 15’ x 30’ ft 20 10 - 
17-18 15’ x 30’ ft 20 15 5 
19-20 15’ x 30’ ft 20 20 5 
Return to normal desired use if sound 

Figure 1:  Post stem cell injection exercise protocol 
 

Stifle injuries of the western performance horse are difficult to manage because of the 
reluctance of owners and trainers to give time off needed to heal many soft tissue support 
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structure injuries leading to eventual cartilage damage and loss.  The success of treatment is 
improved with early diagnosis using radiographs, ultrasound and diagnostic arthroscopy.  
Treatment of cruciate ligament, collateral ligament and meniscal injuries with early aggressive 
therapy with CBMDSC improves the long term soundness of these horses with 4-6 months of 
rest instead of 6-12 month lay-off periods needed without stem cells.  If this treatment is delayed, 
instability persists in the joint and lameness must be kept at bay with repeated frequent injections 
of hyaluronic acid (HA) and steroids, the cartilage in the joint may become damaged and the 
prognosis for soundness diminishes.  Cases with full thickness cartilage defects on the medial or 
lateral femoral chondyle greater than 50% of the total surface area of the chondyle have a poor 
prognosis even with stem cell therapy for full return to athletic function.  The determining factor 
for prognosis is closely related to overall cartilage damage.  In review of these cases, relatively 
severe meniscal damage with minimal cartilage damage has a favorable prognosis following 
stem cell therapy.  Stifles with predominantly widespread chondromalacia and minor clefting of 
the cartilage remain a challenge to treat. 

Shoulder OCD lesions that involve the caudal 1/3 of the head of the humerus or greater 
than 30% of the cartilage in the glenoid have a poor prognosis in my hands for athletic 
soundness.  In our experience intra-articular CBMDSC therapy has improved the outcome in 
these cases.  

MRI has greatly improved our ability to recognize pathology in the foot.  Cystic lesions 
in the flexor surface of the navicular bone have been difficult to treat in the past.  Navicular 
bursa injections with HA and steroid are palliative at best and seldom afford long term relief.  
Four horses in this case series were diagnosed with navicular bone flexor surface cysts and were 
treated with CBMDSC.  Horses with adhesions and extensive damage to the deep digital flexor 
tendon adjacent to the cystic lesion are less likely to improve dramatically with stem cell therapy.  
However, moderate fibrillation of the deep digital flexor tendon concurrent with the navicular 
bone cystic lesion does appear to have a favorable prognosis with stem cell use.  Follow up on 
these few cases ranges from 1-1.5 years.  Repeat MRI will be beneficial in the cases that respond 
to determine the healing affects of the stem cells.  

Proximal suspensory ligament desmitis and suspensory ligament branch lesions can be a 
challenge to treat.  Many times with conservative therapy and extended rest periods, the 
suspensory ligament heals very slow or has the propensity for re-injury.  In difficult cases, 
defined as greater than 30% cross sectional area loss of fiber pattern or diffuse enlargement of 
the length of suspensory branches, CBMDSC therapy appears to decrease the healing time in 
cases that respond favorably and improve ultrasound graded fiber pattern.  More of the horses in 
this case series were returned to athletic use with stem cell treatment, but the question about long 
term re-injury rate remains to be answered.  Our impression leans toward more complete healing 
with less re-injury and continued desmitis. 

In summary, we have much left to learn about the appropriate cases for stem cell 
treatment.  It will prove to be a valuable treatment modality; however, CBMDSC will not heal 
every case it is used to treat.  Severe cartilage damage with exposed subchondral bone remains 
difficult. 
 
Drs. Hague and Major have stock in Advanced Regenerative Therapies, Fort Collins, Colorado 
 
1. Exercise protocol provided by David Frisbie, DVM, Diplomate ACVS, Orthopedic Research 

Center, Fort Collins, Colorado 
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