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Abstract

Background: Desmitis of the accessory ligament of the deep digital flexor tendon (ALDDFT) is a very common
problem in different breeds of sport horses, with an inability to heal adequately after conservative therapy in many
cases. However, the treatment of different kinds of tendon lesions with platelet-rich plasma (PRP), mesenchymal
stem cells (MSCs), or even tenogenic induced MSCs have been reported with promising results.

Methods: After MSC and PRP isolation of the peripheral blood (PB) of a donor horse, tenogenic induction of
the MSCs (Tendo-Cell®) was confirmed, and samples were microbiologically tested and frozen. Adverse and clinical
effects (macroscopic noticeable swelling, lameness and ultrasound imaging) of PRP (n=4), or Tendo-Cell® (n=4)
were evaluated after a single intralesional injection in the ALDDFT in 8 horses. For each case, two independent
veterinary practitioners were asked to give a score from 0-5, at approximately 6 weeks and 4 months after treatment
(0=no ultrasonographic improvement and 5=90-100% improvement, or (nearly) no ultrasonographic abnormalities,
the ligament has (almost) no hypo-echoic foci, and (nearly) the same fiber orientation as the contralateral ligament).

Results: At approximately 6 weeks post injection, the ultrasound images of all 4 horses treated with PRP only
slightly improved. Therefore, a score 2/5 was given by the two attending veterinarians to all 4 patients. In the Tendo-
Cell® treated group, on the other hand, all 4 horses received a score 4/5 by the same veterinarians at 6 weeks after
intralesional injection. This implicates that the lesions improved about 80% on the ultrasound images, which was
much better than the 40% improvement in the PRP treated group.

Conclusion: This study reports a positive clinical and ultrasonographical outcome after tenogenic induced MSC
(Tendo-Cell®) treatment of desmitis of the equine ALDDFT, whereas no considerable improvements could be noticed

after treatment with allogenic PRP.
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Introduction

Tendon and ligament lesions are a major issue in equine medicine.
They are often career ending injuries in high level sport horses, as well
as in recreation horses. These lesions can occur after an acute trauma,
or they can be the consequence of an accumulation of micro-lesions
caused by repeated stresses [1,2]. After the acute rupture of the tissue,
there is a first inflammatory phase that can last up to two weeks,
and that appears as an hypo- or anechoic region on the ultrasound
(intralesional haemorrhage) [3]. It is important to minimize this
inflammatory reaction, in order to avoid excessive tissue damage.
Following this first phase, there is a repair phase during which scar
tissue is formed by fibroblasts [4], and which reaches its peak up to 4
weeks after the initial lesion. This tissue is mostly composed by smaller,
less organized, less elastic and weaker fibrils (type III collagen), than
the original fibrils (type I collagen) [5]. Finally, there is a maturation
phase lasting approximately 6 months. During this phase, type I
collagen will increase and partially replace the disordered type III
collagen. Controlled exercise is primordial during this phase, in order
to encourage the parallel alignment of the fibrils, and subsequently
increase the resistance of the tendon [6]. Ultrasound follow-up during
this phase is an important aid, in order to define the amount of exercise
allowed, depending on the alignment of the collagen fibrils. Despite
the maturation, the injured tissue never regains the same structure,
strength and elasticity as before, and unfortunately, a substantial
number of horses are never able to compete at their initial level again

[7]. Therefore, regenerative therapies are finding their way through the
medical landscape [2,5,8].

The accessory ligament of the deep digital flexor tendon (ALDDFT),
also named carpal check ligament or distal check ligament, continues
the palmar carpal ligament and joins the deep digital flexor tendon
(DDFT), in the central one third of the metacarpal region (Figures 1
and 2). The ALDDFT and the superficial digital flexor tendon (SDFT)
are bound by fibrous bundles, and this connection predisposes
development of adhesions between both structures, in cases of severe
lesions and inflammation (desmitis) of one of both structures. Dyson
and Ross [1] described that desmitis of the ALDDFT, which is rather
uncommonly reported, is a very common problem in the following
disciplines: show hunters, show jumpers, dressage horses, polo ponies,
American Saddlebred and other trotting breeds, Arabian and half-
Arbian show horses, driving horses and finally, competition ponies [1].
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Figure 1: Lateral view of the left thoracic limb with the following structures:
(a) the accessory ligament of the deep digital flexor tendon (carpal check
ligament), (b) the deep digital flexor tendon, (c) the superficial digital flexor
tendon, (d) the accessory ligament of the superficial digital flexor tendon
(radial check ligament), (e) the suspensory ligament, and (f) the common
digital extensor tendon.

Moreover, the incidence of ALDDFT desmitis is also high in cross-bred
and pleasure horses [1].

Horses with acute desmitis of the ALDDFT usually present with
a history of sudden onset moderate to severe lameness. Moreover, the
proximal one third of the metacarpal region is usually swollen and
warm, and palpation of this region is painful. The lameness usually
improves after subcarpal nerve blocks [1]. A valuable and practical
tool to confirm the diagnose remains ultrasonography. A decrease in
echogenicity of the ligament can be noticed, and in most cases, the
ligament shows a lack of circumscribed margins.

To date, different conservative treatments have been described for
the treatment of tendinitis, such as Non-Steroidal Anti-Inflammatory
Drugs (NSAIDs), cooling, box rest and bandaging in humans and
horses [9-12]. However, all these treatments only focus on the anti-
inflammatory or remodelling effect. Moreover, a study of extracorporal
shock wave therapy for the treatment of ALDDFT desmitis in 8
Thoroughbred horses did not report a significant healing enhancement
[13]. Another suggested treatment is intra-lesional injection of
B-aminopropionitrile (Bapten®); however, some studies suggest a
negative effect on equine tendons after a treatment with Bapten®
[1,14]. As a last resort, in chronic cases, a complete desmotomy of the
check ligament has been described in horses, as well [15]. Nevertheless,
restitutio ad integrum (restitution of tissue integrity) can never be
achieved using this technique. In this regard, tendinitis of the superficial
digital flexor tendon (SDFT) and desmitis of the suspensory ligament
(SL) have been treated with promising results with platelet-rich plasma
(PRP) [16,17], mesenchymal stem cells (MSCs) [18,19], or even
tenogenic induced MSCs [20] in horses. However, to our knowledge,
besides one horse treated with autologous conditioned plasma [21],
there are no reports about any regenerative approach for the treatment
of desmitis of the ALDDFT to date.

For all the aforementioned reasons, the present paper describes 2
regenerative treatments of acute desmitis of the ALDDFT in 8 horses.
Four horses were intralesionally injected with PRP, and another 4

with allogenic tenogenic induced peripheral blood (PB)-derived MSCs
(Tendo-Cell®).

Materials and Methods

Isolation and tenogenic induction of mesenchymal stem cells
(MSCs)

In total, 50 ml of peripheral blood (PB) was collected in sterile
EDTA tubes from the vena jugularis of a 6-years-old donor, gelding for
mesenchymal stem cell (MSC) isolation. At the same time, serum was
collected and sent to Bose laboratory (Harsum, Germany), for testing
on the following transmittable diseases: Equine infectious anemia
(EIA), Equine rhinopneumonia (EHV-1, EHV-4), Equine Viral
Arteritis (EVA), West-Nile Virus (WNV), African Horse Sickness
(AHS), Dourine (Trypanosoma), Piroplasmosis, Malleus, Glanders,
Equine Influenza A (equi I and II, American and European type) and
Borreliosis (Borrelia burgdorferi, the Lyme disease). Three weeks later,
a second blood sample was sent to Bose again, in order to confirm if
antibody production was due to vaccination. This confirmed that the
donor horse was vaccinated for EHV-1, EHV-4 and Equine Influenza.
After arriving in the lab, the 50 ml of blood was centrifuged at 1000 g
for 20 minutes, and the buffy coat was collected and diluted 1:2 with
phosphate-buffered saline (PBS). The further isolation, tenogenic
induction and Tendo-Cell® production (I ml per sample) was
performed, as previously described [20].

Preparation of platelet-rich plasma (PRP)

In total, 300 ml of peripheral blood was taken in a citrate phosphate
dextrose adenine-1 (CPDA-1) single blood bag (Terumo®), for platelet-
rich plasma (PRP) preparation. From this donor horse, 25 samples of 1
ml PRP were prepared, as previously described [20].

Case selection and history

Eight adult Warmblood show jumping horses were included in this
study. The horses showed the following clinical signs: acute lameness
in one of the front limbs (one of the horses was lame after a jumping
exercise), swelling, warmth and sensitivity in the area of the accessory
ligament of the deep digital flexor tendon (ALDDFT). Moreover, all
lesions of the ALDDFT had to be clearly detectable on ultrasound
examination, and none of the horses could have received any treatment
before inspection by the non-blinded attending veterinarians. In
addition, horses with lesions in other structures, besides the ALDDFT,
were excluded from the study.

Treatment protocol

When desmitis of the ALDDFT was diagnosed, the horses were
initially treated conservatively for 5 days with non-steroidal anti-
inflammatory drugs (NSAIDs), resting, cooling, and a compressive
bandage, in order to reduce the swelling of the region and obtain
optimal conditions for the intralesional injection. After conservative
treatment, an intralesional injection of PRP or Tendo-Cell® was
randomly assigned to each horse, and performed using ultrasound
guidance. All 8 horses were immobilized (box rest) for 3 weeks,
followed by daily walking exercises for 5 to 10 minutes for another 3
weeks. The first follow-up was planned 6 weeks after the injection. A
second clinical and ultrasonographic examination was performed at 4
months after treatment.

Evaluation protocol

The horses were re-evaluated clinically and ultrasonographically
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6 weeks and 4 months after the injection with PRP or Tendo-Cell®.
The clinical examination consisted of a visual inspection, palpation
for the presence of swelling, and/or heat, general inspection of the
patient, and a concise lameness evaluation. A thorough ultrasound
examination was performed at the lesion site. There were several
reasons for performing ultrasonographic diagnoses. The ease, safety
and non-invasiveness of this method permitted not only a morphologic
in vivo evaluation of the lesions, but, more importantly, an observation
over time. Thanks to the technological advances and decreasing
equipment cost, this imaging modality is very useful and readily
available in practice. Two veterinary practitioners were asked to give a
score between 0 and 5 for the ultrasound images of all the patients. The
scoring system was adapted from a previous study about superficial
digital flexor tendinitis and desmitis of the suspensory ligament by
Broeckx et al. [20]. The threshold for improvement after successful
conservative therapy was set at maximal 40% at 6 weeks, and 60%
at 4 months after conservative treatment. A score of 0 corresponded
with 0% improvement or no ultrasonographic improvement; 1=20%
improvement or little ultrasonographic improvement; 2=40%
improvement, or the same ultrasonographic improvement, as expected
after 6 weeks of conservative treatment; 3=60% improvement or better
ultrasonographicimprovement, asexpected after 6 weeks of conservative
treatment, or the same ultrasonographic improvement, as expected
after 4 months of conservative treatment; 4=80% improvement or very
good ultrasonographic improvement, much better than seen after 4
months of conservative treatment, but not yet fully recovered; 5=90-
100% improvement, or (nearly) no ultrasonographic abnormalities,
the ligament has (almost) no hypo-echoic foci, and (nearly) the same
fiber orientation as the contralateral ligament. More specific details
concerning the scoring system can be found in table 1.

Results

Isolation and tenogenic induction of mesenchymal stem cells
(MSCs)

For the blood sampling, the local ethical committee approved the
experimental design (EC_2012_001). After 17 days, the first spindle
shaped cells were noticed in the culture flasks, and at 21 days after
isolation, the cells were trypsinized at approximately 60% confluency.
The isolated cells had a stellate/spindle shaped morphology (Figure
3), and fulfilled all the requirements to be typed as mesenchymal stem
cells (MSCs) [22]. After 3 days of tenogenic induction, the cells showed
a stretched morphology and fiber orientation in vitro (Figure 3). The
samples were stored in a -80°C ultralow temperature freezer (Haier,
Elscolab), and shipped on dry-ice before clinical application. After

thawing, an average cell viablility of 85% was noticed in all the samples.
Moreover, it has been reported that frozen equine PB-derived MSCs
do not lose their stem cell characteristics [23]. In this regard, the use of
frozen tenogenic induced samples was defensible.

Preparation of platelet-rich plasma (PRP)

Concerning the platelet-rich plasma (PRP) preparation, each
sample contained approximately 200x10° platelets per ml, and was
frozen and stored at 1 ml per sample in a -80°C ultralow temperature
freezer (Haier, Elscolab), before clinical application. In addition, it
has to be mentioned that for all the Tendo-Cell® and PRP samples,
bacteriological, fungal and yeast examinations were performed.
Obviously, only the samples that were negative for the microbiological
examinations were released for clinical use. In the present study, we
decided to work with a liquid form of PRP because; also the stem
cells were in a liquid carrier (DMEM). In this regard, we were able to
compare Tendo-Cell with PRP, using the same treatment protocol and
similar carrier fluids.

Patient follow-up

In the days following the intralesional injection, particular attention
was paid to observing any possible adverse effect or hypersensitivity
reaction, which would be noticeable in the form of wheal formation
(physical reaction), local warmth, sweating, heavy breathing or fever.
In all 8 horses, there were no signs of any of the general adverse effects,
which could have been expected, since the horses were injected locally.
In contrast with the Tendo-Cell® treated patients, the 4 horses treated
with PRP showed a more pronounced swelling during 5 days after
injection, which disappeared without medical treatment (Figure 4). At
the re-evaluations at 6 weeks and 4 months post injection (Figure 4),
none of the horses presented local adverse effects after treatment with
PRP or Tendo-Cell® in the accessory ligament of the deep digital flexor
tendon (ALDDEFT).

All the horses treated with PRP were still lame at approximately
6 weeks post injection, the ALDDFT region was faintly swollen, and
ultrasound images were only slightly improved. Therefore, a score 2/5
was given by 2 independent veterinarians to all 4 patients (Table 2,
Figure 5). In the Tendo-Cell® treated group, on the other hand, all 4
horses were clinically sound, the swelling disappeared, and the same 2
independent veterinarians gave a score 4/5 for the ultrasound images at
6 weeks after intralesional injection (Table 2, Figure 5). This implicates
that the lesions improved about 80% on the ultrasound images, which
was much better than the 40% improvement in the PRP treated group.
Figure 6 represents the ultrasound images of 3 patients, before and 6

Score | Echogenicity Fiber pattern/alignment Size of ligament
Anechoic area Lacking of parallel pattern
0 (central core lesion) Acute injury (haemorrhage), Enlarged width and thickness
0-25% FA
. . . . . . Lacking of nice parallel
1 Iazzc(;r;ss(lat?ns;ﬁgget;gltl with presence of hypo-echoic areas, and moderate diffuse pattern, Enlarged width and thickness
geniclty 0-25% FA
2 Lesion site gradually filling with presence of multiple areas with decreased echogenicity I2n5(:r5eoa;e'<:jAparallel pattern, Enlarged width and thickness
= 0
3 Demarcathn between |njureq ’?and uninjured tendon less distinct, Increaosed parallel pattern, Mild enlarged width and thickness
Hypo-echoic areas are remaining 25-50% FA
4 Hardly any demarcation between injured and healthy tissue, Close to total fiber alignment, Almost no enlarged width and
Faint signs of hypo-echoic areas 75-100% FA thickness
5 Echogenicity (almost) identical to contralateral ligament Close to total fiber alignment, No enlarged width and thickness

75-100% FA

Table 1: The scoring system used to evaluate and compare the ultrasound images in the present study. Different parameters such as echogenicity, fiber pattern/alignment
(FA) grading, and size (width and thickness) of the ligament were considered and compared to the contralateral limb.
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b,

Figure 2: Longitudinal section of a thoracic limb. The accessory ligament of
the deep digital flexor tendon is indicated by the black line (a) Left thoracic
limb. The region of swelling in case of desmitis of the accessory ligament of
the deep digital flexor tendon is situated in the framed area (b).

TC

Figure 3: Representative light microscopic images at a 20X magnification
of equine peripheral blood (PB)-derived mesenchymal stem cells (MSCs) in
their undifferentiated state and after tenogenic induction (Tendo-Cell*=TC).
In contrast to the spindle shaped morphology of the MSCs, the typical
lengthened tenogenic morphology and longitudinal orientation could be
noticed in the Tendo-Cell® cultures.

To T T2 T3
Day 0 Day 5 Week6 Month 4
Ultrasound Ultrasound Ultrasound Ultrasound
+ + + +
Clinical evaluation TC or PRPinjection Clinical evaluation Clinical evaluation

+

Anti-inflammatory drugs

Figure 4: The timeline represents the treatment and follow-up protocol used
in the present study at different time points (T).

weeks after treatment with Tendo-Cell®. A considerable filling of the
lesions could be noticed in all cases. Still, the lesions were not completely
filled, and therefore, the patients were advised to continue and increase
the walking exercise for 3 more weeks, followed by trotting exercise,
until 4 months after the treatment.

Four months after the intralesional PRP injections, the horses
were faintly lame (only visible under certain circumstances), and the
attending veterinarians assigned a score 3/5 (Table 2, Figure 5), which
was still not comparable with 6 weeks after Tendo-Cell® treatment. At 4
months after Tendo-Cell® treatment, 3 of the 4 horses received a score
5/5, and went back to full training. However, 1 of the 4 horses slightly
relapsed (non-pronounced lameness), and received a score 3/5, as in
the PRP group (Table 2, Figure 5).

Discussion

In the present study, 8 horses with acute desmitis of the accessory
ligament of the deep digital flexor tendon (ALDDFT) were treated with
2 different allogenic regenerative therapies: platelet-rich plasma (PRP)
or tenogenic induced mesenchymal stem cells (MSCs) (Tendo-Cell®).
In all of the horses (n=4) injected with PRP, only small improvement in
the healing was noticed by both attending veterinarians. In this regard,
the PRP treated horses were considered as a control group. After

Score ALDDFT after 6 weeks

O PRP
[l Tendo-Cell®

Number of patients
N

0 1 2 3 4 5

Score ALDDFT after 4 months

[ PRP
[l Tendo-Cell®

Number of patients

Figure 5: Histograms represent the number of patients, and the different
scores they received from the veterinary practitioners (0-5), at approximately
6 weeks and 4 months after treatment of their accessory ligament of the deep
digital flexor tendon (ALDDFT). At 6 weeks after treatment with platelet-rich
plasma (PRP), all 4 patients (light grey) received a score 2/5. At the same
time point, all 4 Tendo-Cell® treated patients (dark grey) received a score
4/5. At 4 months after PRP treatment, all the patients received a score 3/5.
Although 1 of the Tendo-Cell® treated patients received the same score, the
other 3 patients received a score 5/5.

J Tissue Sci Eng
ISSN: 2157-7552 JTSE, an open access journal

Volume 4 + Issue 1« 1000125



Citation: Beerts C, Seifert C, Zimmerman M, Felix E, Suls M, et al. (2013) Desmitis of the Accessory Ligament of the Equine Deep Digital Flexor
Tendon: A Regenerative Approach. J Tissue Sci Eng 4: 125. doi:10.4172/2157-7552.1000125

Page 5 of 7
Lameness T, | Ultrasound T, | Treatment T, | Ultrasound T, LamenessT, Score T, Ultrasound T, | LamenessT, Score T,
H1 Yes 20% PRP 40% Yes 2 60% Yes 3
H2 Yes 20% PRP 40% Yes 2 60% Yes 3
H3 Yes 20% PRP 40% Yes 2 60% Yes 3
H4 Yes 20% PRP 40% Yes 2 60% Yes 3
H5 Yes 20% TC 80% No 4 100% No 5
Hé Yes 20% TC 80% No 4 100% No 5
H7 Yes 20% TC 80% No 4 60% Yes 3
H8 Yes 20% TC 80% No 4 100% No 5

Table 2: Eight horses (H) with desmitis of the accessory ligament of the deep digital flexor tendon (ALDDFT) were treated: four with platelet-rich plasma (PRP) and four
with Tendo-Cell® (TC). Five days before (T;) and 6 weeks (T,) and 4 months (T,) after the treatment, patients were clinically and ultrasonographically examined, and the

filling of the lesion was scored by 2 independent veterinarians.

Tendo-Cell® treatment, on the other hand, a more positive evolution
was observed clinically, as well as ultrasonographically.

The optimal timing of the intralesional injection with a regenerative
medicine remains an issue of debate. On the one hand, it has been
reported that it is preferable to inject stem cells during the acute
phase, while on the other hand, it has been reported to be beneficial
to wait until granulation and vascularisation of the injured tissue have
started [14,24]. In the present study, intralesional injections were
performed 5 days after conservative treatment with Non-Steroidal
Anti-Inflammatory Drugs (NSAIDs), in order to control the acute
inflammation, and to provide a more suitable micro-environment for
the regenerative therapy.

Following the injection of allogenic PRP, as well as allogenic
Tendo-Cell®, no severe immune response was observed in any of the
horses, as previously reported for the treatment of 25 horses with
lesions in the superficial digital flexor tendon (SDFT) and suspensory
ligament (SL) [20]. Although, in this study a mild immune response
was noticed in one of the horses treated with PRP, the safe use of
allogenic PRP has also been previously reported in humans [25].
Indeed, different studies report that MSCs have the capacity to inhibit
the innate immune activation by blocking dendritic cell maturation
and suppressing monocyte and T-cell activity, with a significant tumor
necrosis factor-alfa (TNF-a) and interleukin (IL)-6 reduction [26-
30]. In addition, MSCs would also be able to increase the production
of anti-inflammatory agents, such as IL-1 receptor antagonist [30],
and IL-10 [31]. In a study established by Guest [32], no visible cell
mediated immune response was noticed after an injection of allogenic
mesenchymal progenitor cells in a SDFT in horses, and additionally,
an integration of injected stem cells within the injured tendon was
revealed. Furthermore, Carrade et al. [33,34] demonstrated that,
intradermal injections of equine allogenic umbilical cord-derived
MSCs in 6 horses, did not induce any hypersensitivity reaction.
Nevertheless, it has been reported that major histocompatibility
complex (MHC)-Ia and -II (immunogenic) expression would increase,
and MHC-Ib (immunosuppressive) expression would reduce in vitro,
after differentiating MSCs towards different adult cell types with
myogenic, endothelial, or smooth muscle characteristics [35]. Future
research should determine whether or not this would be the case after
in vivo tenogenic differentiation, and what the influence of MHC II
expression would be on possible adverse reactions.

In the present study, at 6 weeks after the intralesional injection, all
the horses treated with Tendo-Cell® showed 80% improvement, or a
very good ultrasonographic improvement (score 4/5), with filling and
presence of fiber alignment, but not yet a fully recovered ligament. At
4 months after the treatment, 3 out of 4 horses went back in training.
One horse relapsed to a score 3/5. This could be attributable to different
factors: low intrinsic strength, individual differences, wrong movement

during revalidation, trauma in the stable, et cetera. Future research
might provide more answers to this question. Of the PRP treated
patients, on the other hand, 4 out of 4 received a score of 2/5 at 6 weeks
post injection, which corresponds with only 40% improvement. At
4 months after the treatment, all these patients received a score 3/5,
which was still not more than 60% improvement. Literature reports a
varying recovery percentage of horses with desmitis of the ALDDFT,
after conservative treatments. According to a first study which included
the follow-up of 13 equine patients with uncomplicated desmitis of
the ALDDFT, 77% of the patients (n=10) recovered entirely, within
an average recovery period of 6 months after conservative therapy,
consisting of box rest, walking exercises and NSAIDs in some cases
[36]. On the other hand, Van den Belt et al. [37] reported that, from
the 19 horses available for the 36 months follow-up, only 3 horses
were able to resume full work after box rest and controlled exercise.
This corresponds with 16% of positive outcomes after conservative
treatment. It has to be mentioned though that in the study of Van
den Belt [37], 40% of the horses showed lesions on one of the other
soft tissues, reducing the prognosis of these animals. Another study
reported 44% of full recovery after conservative treatment in 18 horses
[38]. Moreover, also extracorporal shock wave therapy did not give
significant results as a treatment for desmitis of the ALDDFT [13].
Finally, in one case treated with an intralesional injection of autologous
conditioned plasma, a full recovery was observed after only 7 to 9
months post injection. Taking all the aforementioned conservative
treatments together, 21 of the 50 horses with ALDDFT desmitis that
were conservatively treated fully recovered after at least 6 months (an
average of 42%). In comparison with conservative therapies in general,
and even PRP treatment in specific, we may conclude that the 3 out of 4
(75%) recovery rate at 4 months after the Tendo-Cell® treatment seems
promising. However, since the other studies used different criteria for
case selection and another scoring system, any comparison should be
interpreted with caution. Moreover, our study should be considered as
preliminary data, and in the future, larger case studies with a long term
follow-up will have to confirm the sustainability of the ALDDFTs to
reinjury. Indeed, desmitis of the ALDDFT is a commonly encountered
injury in sport horses, as well as in pleasure riding horses, and to date;
few successful treatments have been reported.

On the other hand, the moderate results obtained after intralesional
injection with allogenic PRP should be brought under the attention. It
could be postulated that for the treatment of desmitis of the ALDDFT,
PRP alone is not sufficient to induce an enhanced tenocyte formation,
and to subsequently form healthy tissue. In this regard, PRP would be
more indicated as an adjuvant to stimulate growth of healthy cells [39],
and because of the disturbed micro-environment, the healing effects
of a single injection with PRP on damaged cells might be insufficient.
Still, different studies indicate the healing enhancing effects of PRP on
tendon lesions, because of increasing extracellular matrix synthesis,
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Before TC treatment

After 6 weeks

Figure 6: Transversal (T) and longitudinal (L) ultrasound images of a lesion
(white circle) in accessory ligament of the deep digital flexor tendon (ALDDFT)
in 3 horses (H) before (left column) and 6 weeks after (right column) treatment
with tenogenic induced allogenic mesenchymal stem cells (Tendo-Cell®=TC).
At approximately 6 weeks after the treatment, a score 4 was given to all the
treated ALDDFTSs, because although the fiber orientation was completed,
there were still some small hypo-echoic zones.

vascular ingrowth promotion and downregulating effects on matrix
degrading cytokines [16,40-42]. Nevertheless, also Schnabel described
less regenerative effects of PRP than acellular bone marrow in
suspensory ligament explant cultures [17].

In conclusion, this study reports a positive clinical and
ultrasonographical outcome after tenogenic induced MSC (Tendo-
Cell®) treatment of desmitis of the equine ALDDFT, whereas no
considerable improvements could be noticed after treatment with
allogenic PRP.
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