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Osteoarthritis, also known as degenerative joint disease (DJD), is defined as a progressive and per-
manent long-term deterioration of the cartilage surrounding the joints. There is no known cause for
primary DJD. However, there are a wide variety of causes for secondary DJD, such as trauma, abnor-
mal wear of joints and cartilage, or a congenital defect present at birth such as an improperly formed
hip. One of the most popular methods used to biologically enhance healing in the fields of
orthopaedic surgery and medicine includes the use of autologous blood products, namely, platelet
rich plasma (PRP). Reports suggest that PRP, presumably containing high levels of platelet growth
factors, may promote the recovery of the affected cartilage. This case series presents clinical
and radiographic findings of three dogs with osteoarthritis of the elbow and knee joints. Pain score
were assessed by CBPI (Canine Brief Pain Inventory). Treatment with three-fold intra-articular appli-
cation of PRP, obtained by double centrifugation method, resulted in significant improvement in the
function of the affected joint. Therefore, it could be concluded that PRP was clinically effective in the
treatment of osteoarthritis in these three cases.
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Osteoarthritis (OA) is a complex disease
affecting all joint structures. Usually, it is
diagnosed in its late, irreversible stages.
Until now, there is no known disease
modifying therapy (DMT) to effectively
modify the disease and prevent its pro-
gression (Mobasheri & Henrotin, 2010).
Currently, there is ongoing research on

possible alternative treatment approaches
such as cytokine inhibitors, genetic the-
rapy and the use of growth factors which
could potentially protect the normal joint
homeostasis or reverse the structural
changes in joints affected by OA (Filardo
et al., 2012; Spakova et al., 2012). Usu-
ally, OA therapy is aimed at providing
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pain and inflammation relief (Mobasheri
& Henrotin, 2010), maintaining joint mo-
tility in order to improve the patient’s
quality of life and delay disease progres-
sion (Gigante & Callegari, 2011). Nonste-
roidal anti-inflammatory drugs (NSAIDs)
are amongst the most frequently used
therapies in the dog. Prolonged use of
NSAIDs provides good pain control and
joint mobility (Innes et al., 2010).

Other commonly used agents for intra-
articular therapy are corticosteroids. Al-
though their exact mechanism of action
still remains unclear, their effect is be-
lieved to be mediated by inhibiting phos-
pholipase activity which results in reduced
production of cyclooxygenases and li-
poxygenases (Schulz, 2007). These reduce
the number of inflammatory cells, such as
lymphocytes, macrophages and mast cells,
and thus reduce phagocytosis, the release
of lysosomal enzymes and inflammatory
mediators (Lavelle et al., 2007).

Hyaluronic acid is administered intra-
articularly to improve the viscosity and
elasticity of the synovial fluid and inhibit
the pain associated with joint movement.
In vitro studies suggest that hyaluronic acid
has anti-inflammatory, anti-septic and
chondroprotective effects (Edwards, 2011;
Colen et al., 2012).

The application of platelet-rich plas-
ma (PRP) has also been recently intro-
duced in the clinical practice. Apart being
involved in the blood clotting pathway,
platelets also contain growth factors and
cytokines that are essential for soft tissue
healing and bone mineralisation. Many of
the bioactive proteins released from the
platelets resemble those secreted by
macrophages, mesenchymal stem cells
and osteoblasts, and thus play an essential
role in tissue regeneration and healing
(Sampson et al., 2010). Growth factors
contained in platelets such as platelet-
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derived growth factor (PDGF), transform-
ing growth factor 1 (TGF-1), insulin-like
growth factor 1 (IGF-1), vascular endo-
thelial growth factor (VEGF), basic fibro-
plast growth factor (bFGF) and epidermal
growth factor (EGF), have been shown to
take part in the regulation and synthesis of
articular cartilage. These are also a source
of cytokines, chemokines and other pro-
teins that stimulate cell proliferation,
chemotaxis and modulate inflammatory
response (Kon et al., 2011). It has been
shown that high platelet concentrations
will deliver high concentrations of the
aforementioned growth factors and thus
activate and stimulate the healing proc-
esses that normally occur following trau-
ma (Sampson et al., 2010; Stief et al.,
2011; Spakova et al., 2012).

Intra-articular administration of plate-
let-rich plasma (PRP) can slow the pro-
gression of osteoarthritis by stimulating
cartilage anabolism (Stief et al., 2011). As
PRP is an autologous blood product, there
is no risk of immunological reactions and
disease transfer, but as with any injection
procedure, there will be some possibility
of a local anaesthesia reaction, infection
and bleeding (Sampson ef al., 2008). PRP
contains a high concentration of platelets
that, once activated, release numerous
growth factors into the surrounding envi-
ronment. The resulting cellular effects are
both pro- and anti-inflammatory in nature
and appear to be dependent on different
factors including the stage of the natural
healing process, the site of the injury, and
cellular environment (Middleton et al.,
2012).

The purpose of the study was to inves-
tigate the effectiveness of platelet-rich
plasma (PRP) in dogs with osteoarthro-
pathies of the elbow and knee joints. In
particular, our aim was to evaluate the
magnitude of clinical improvement after a
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triple intra-articular injection of an
autologous platelet concentrate in dogs
with osteoarthritis.

Case series

The current study was conducted in Vete-
rinary Clinic "AMI VET" in Sofia for the
period 2016-2017. Three dogs with os-
teoarthritis of the elbow joint and os-
teoarthritis of the knee joint were included
in the study.

Patient 1 was a 7-year-old male
American Bulldog, weighing 55 kg. It was
referred to the clinic due to the develop-
ment of high-grade lameness of the right
forelimb, swelling and severe pain upon
palpation of the elbow joint. Lameness
had occurred about a month ago, and a
week before the dog was brought to the
clinic, it was treated with an antibiotic.
The dog was tested for the following vec-
tor-borne infections: anaplasmosis, Lyme
disease, ehrlichiosis, leishmaniasis; test
results were negative.

Synovial fluid was collected from the
affected joint by arthrocentesis and was
sent for microbiological examination and
antibiogram. Synovial fluid was haemor-
rhagic. The result from the microbiologi-
cal examination for the presence of Gram
negative and Gram positive bacteria was
negative. Advanced osteoarthritis of the
elbow joint was radiologically confirmed.

Patient 2 was a 9-year-old German
Shepherd dog, weighing 34 kg. Eighteen
months ago, during active movement,
lameness appeared in the left hindlimb.
Since 25 December 2016, severe lameness
has occurred and the dog was reluctant to
put weight on the leg. From 16 to 22
January 2017, the dog was treated with
NSAIDs (PREVICOX®), with no effect
from the therapy. The dog was tested for
anaplasmosis, Lyme disease, ehrlichosis,
leishmaniasis. Test results were negative.
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Clinical examination revealed high-
grade lameness in the left hindlimb result-
ing in reluctance to put weight on the
limb. There was severe pain, as well as
difficulty standing up. Advanced osteo-
arthritis of the knee joint was radiologi-
cally confirmed.

Patient 3 was a 3-year-old English
Bulldog with bilateral dysplasia of the
elbow joints — fragmented coronoid pro-
cess (FCP). The patient has undergone
surgical interventions to treat the problem
one year after severe lameness has ap-
peared and was reluctant to move. Test
results for anaplasmosis, Lyme disease,
erlichiosis and leishmaniasis was nega-
tive. Advanced osteoarthritis of the elbow
joints was radiologically confirmed.

Anaesthetic protocol

PRP application was performed under
general anaesthesia with the following
anaesthetic protocol: premedication with
SC administration of 0.02 mg/kg atropine
sulphate, followed by IM administration
of 0.8 mg/kg xylazine hydrochloride after
15 min. Induction was performed using 5
mg/kg propofol. Maintenance of anaesthe-
sia was achieved using 0.04 mg/kg/min
propofol.

Assessment of pain severity and pain
interference score

At day 0 and 10 days after the last
intraarticular PRP treatement, pain scores
were assigned by owners of the dogs on
the basis of the Canine Brief Pain Inven-
tory (CBPI) (Brown et al., 2008). The
principle of CBPI evaluation was explai-
ned in detail to dog owners. The standard
CBPI contains four items pertaining to the
severity of the dog’s pain and six items
describing how that pain interferes with
the dog’s daily activities, and uses lower
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numbers to indicate less severe pain (0 =
no pain; 10 = worst pain).

PRP preparation

Sixteen millilitres of citrated blood were
centrifuged (Labofuge 400, Heraeus Hol-
ding, Hanau, Germany) without applying
a brake for 20 min at 2800 rpm to achieve
separation of cell layers. This procedure
divides the blood into three basic compo-
nents: red blood cells, platelet rich plasma
(PRP) and platelet poor plasma (PPP).
Red blood cells were isolated from the
overlying buffy coat and plasma by the
gel-like plug within the tubes. Each tube
(8 mL of blood) thus yielded approxima-
tely 4-5 mL of platelet-poor plasma, of
which 80% was discarded. The buffy coat
of each tube, containing mononuclear
cells and platelets, was then carefully
removed with a pipette and resuspended
in 0.75-1.0 mL of the plasma remaining.
The final solution, obtained by mixing
different buffy coats in a sterile 15 mL
Falcon tube, was -centrifuged without
applying a brake at 1300 rpm for 15 min
for good separation of platelet pellets in
the supernatant layer. The platelet pellet
accumulates at the bottom of the tube, the
PPP on top. The PPP is drawn off so that
the PRP remains in the tube. After
resuspending the platelet pellet within the
remaining volume of plasma with the
vortex mixer, the final PRP can be drawn
up with a syringe. Each step of the method
was carried out using sterile disposables
(Perazzi et al., 2013). No topical or sys-
temic drugs, antibiotics or anti-inflam-
matory drugs were administered to dogs
during the PRP treatment.

In Patient 1, intra-articular injection of
platelet-rich plasma (PRP) was performed
three times every 10 days. Ten days after
the first treatment significant reduction in
lameness was observed, as well as signifi-
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cant reduction of swelling in the area of
the elbow joint and improvement of joint
mobility. Synovial fluid was yellowish.
After the second treatment, minimal lame-
ness, no swelling or pain were observed in
the area of the affected joint. Following
the third therapy there was no lameness at
all. The period of improvement lasted for
6 months.

In patient 2, intra-articular injection of
platelet-rich plasma (PRP) was performed
three times every 10 days. Ten days after
the first treatment the dog started to put
weight on the affected limb, and to use it
when standing up. Mild lameness was
observed. After the second and third
treatments lameness was significantly re-
duced. The period of improvement lasted
for 6 months.

In patient 3, the intra-articular injec-
tion of platelet-rich plasma (PRP) was
performed in both elbow joints three times
every 10 days. After the treatment, lame-
ness was significantly reduced and the
period of improvement lasted for &
months. Another treatment was performed
after that. The period of improvement
lasted for 8 months

Pain severity and pain interference
score assigned by owners of the dogs
using the CBPI are presented in Table 1.

In clinical practice, PRP is admi-
nistered with either thrombin or calcium
chloride activated before or inactivated.
Seventy percent of the growth factors in
alpha-granules are released after 10 mi-
nutes and almost all in one hour (Wang-
Saegusa et al., 2011). It was found that
without pro-activator, pure PRPs are acti-
vated slowly upon contact with collagen I
(Mishra et al., 2009). In our study, we
used nonactivated PRP. In vivo studies
show that non-activated PRP stimulates
chondrogenesis at day 14 and osteogene-
sis of 28 and 56 day as activated throm-
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Table 1. Pain severity and pain interference score assigned by owners of the dogs at day 0 and 10
days after the last intraarticular PRP treatement using Canine Brief Pain Inventory

Patient 1 Patient 2 Patient 3
Variable:
Before After Before After Before After
Worst pain 7 2 7 3 6 2
Least pain 3 1 4 3 4 2
Typical pain 4 2 5 2 5 3
Pain now 4 2 4 2 4 1
General activity 5 1 4 3 5 1
Enjoys life 3 2 4 2 5 1
Can rise 7 3 6 3 6 2
Can walk 4 1 5 2 6 2
Can run 4 1 5 2 4 3
Can climb 3 3 6 3 3 3
4.4 1.8 5.0 2.5 48 2.0

CBPI results at day 10 showed significant improvement in all pain severity and pain interference
score. Mean point improvement varied between 2.5 and 2.8, with all three patients.

bin-PRP acts to inhibit these processes
(Han et al., 2009). In our study there was
an effect after the triple application of
PRP at 10-day intervals. After the second
and third treatment lameness was signifi-
cantly reduced. Lameness and pain scores
according to CBPI system were signifi-
cantly improved. The owners reported
significant improvement in quality of life
of the pets including lameness, pain walk-
ing, running, and enjoying life. The ave-
rage duration of observed improvement
lasted about 6 to 8 months.

Sampson et al. (2010) achieved sig-
nificant pain relief and articular joint re-
pair in the area of the lateral and medial
condyles of the femur following applicati-
on of PRP three times every other month.

Milano et al. (2010) have studied the
effect of intra-articular administration of
PRP in sheep with complete articular car-
tilage damage and found significant tissue
recovery compared to the control group
using histological and macroscopic eva-
luation.
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Some of the advantages of autologous
PRP are lack of significant side effects,
immune response or transmission of infec-
tious diseases (Cole ef al., 2010; Filardo
et al., 2012). It was reported that intra-
articular injection of PRP not only affects
articular cartilage but also all joint struc-
tures and other cell sources. Furthermore
it plays a complex role in the mechanisms
of inflammation. In addition to all these
mechanisms, PRP has a direct analgesic
effect (Lee ef al., 2016).

In conclusion, platelet-rich plasma
shows a promising and significant thera-
peutic potential in the treatment of os-
teoarthropathies of the elbow and knee in
large and giant dog breeds. Regenerative
therapy can be used to relieve pain,
improve mobility of the damaged joint,
and slow down the development of clini-
cal signs of osteoarthritis in the dog. After
a triple intraarticular injection of platelet-
rich plasma, clinical improvement in pati-
ents with osteoarthritis of the knee or
elbow joint lasted between 6 and 8
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months. The limitation of the study is rela-
ted to the low number of discussed clini-
cal cases, so further investigations are
required to draw valuable conclusions and
validate the findings.
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