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Single ultrasound-guided platelet-rich plasma injection for treatment 
of supraspinatus tendinopathy in dogs

Louisa K. Ho, Wendy I. Baltzer, Sarah Nemanic, Susanne M. Stieger-Vanegas

Abstract — The effect of a single platelet-rich plasma injection for supraspinatus tendinopathy was assessed in 
10 dogs. Subjective (owner-assessed) improvement in lameness and function were seen in 40% of dogs with 
improved tendon heterogeneity and echogenicity in 60%. There were no significant changes in gait reaction forces 
6 wk after treatment.

Résumé — Injection unique de plasma riche en plaquettes guidée par échographie pour le traitement d’une 
tendinopathie du muscle sus-épineux chez les chiens. L’effet d’une seule injection de plasma riche en plaquettes 
pour traiter une tendinopathie du muscle sus-épineux a été évalué chez 10 chiens. L’amélioration subjective 
(évaluation par les propriétaires) a été observée chez 40 % des chiens et 60 % ont manifesté une amélioration de 
l’hétérogénécité et de l’échogénicité du tendon. Il n’y a pas eu de changements significatifs des forces de réaction 
de la démarche 6 semaines après le traitement.

(Traduit par Isabelle Vallières)
Can Vet J 2015;56:845–849

Introduction

S upraspinatus tendinopathy (ST) is characterized by degen-
eration of the tendon fibers and occurs in young to 

middle-aged, large breed dogs with no gender predilection 
(1–3). Clinical signs, when present, may include intermittent 
weight-bearing lameness that worsens after exercise and is refrac-
tory to rest and conservative management (1,4,5).

The etiology of ST remains unknown but may involve 
overuse injury as a result of repetitive stress loading, traumatic 
fiber tears, and chronic inflammatory fibrosis (6,7). Following 
resolution of lameness, there is a lifelong increased susceptibility 
to re-injury due to the reduced strength of fibrotic scar tissue 
compared to the original tendon (6). Magnetic resonance imag-
ing (MRI) is the gold standard for ST diagnosis in dogs and 
humans, with ultrasound also being reported as sensitive and 
accurate in identifying ST in dogs with or without the presence 
of mineralization (4,8).

Surgical management (mineralized foci/tendon resection, 
transverse humeral ligament release) of ST results in excellent 
functional outcome in up to 50% of non-mineralized ST and 
64% of mineralized-ST (1,4,9). Medical management of ST 
includes rest, analgesics, physical therapy, steroid injection, 
and extracorporeal shock wave therapy (5). Unfortunately, 
persistence or recurrence of lameness has been reported in 55% 
of surgically treated dogs and in up to 33% of non-surgically 
treated dogs (3,4).

Use of autologous platelet-rich plasma (PRP) in human 
tendinopathies has resulted in improved recovery, earlier range 
of motion, earlier return to activity, and reduced pain (10). 
Platelet-rich plasma is rich in growth factors such as platelet-
derived growth factor, vascular endothelial growth factor, trans-
forming growth factor-b, and fibroblast growth factor which 
stimulate primary tendon healing (11). In horses, PRP-treated 
tendon lesions had improved function, higher collagen, glycos-
aminoglycan, and cellularity than controls (12,13).

The purpose of this study was to assess the short-term efficacy 
of single intralesional PRP treatment for the management of ST. 
Our hypothesis was that lameness in dogs with ST is improved 
following an autologous PRP injection.

Materials and methods
A prospective, pilot study was performed on 10 client-owned 
dogs presented for forelimb lameness and diagnosed with 
ST. Dogs were excluded if they had concomitant ipsilateral 
limb pathology such as elbow dysplasia or previous surgery 
of the forelimb. All dogs were examined and assigned a lame-
ness grade (0-4): grade 0 — no detectable gait abnormalities; 
grade 1 — subtle lameness only at a trot; grade 2 — subtle 
lameness at a walk, obvious at trot; grade 3 — obvious  lameness 
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at walk or trot; grade 4 — non-weight-bearing lameness. Pre- 
and post-treatment gait analysis was performed (2 m, High 
Resolution Mat; Tekscan, San Diego, California, USA). Data 
for 3 to 5 valid trials were collected at each time point and peak 
vertical force (PVF), vertical impulse (VI), stride length (SL), 
and stance time (StT) were determined. All dogs were sedated 
with dexmedetomidine (Dexdomitor; Zoetis, Florham Park, 
New Jersey, USA), 5 mg/kg body weight (BW), IV, and butorph-
anol (Torbutrol; Fort Dodge Animal Health, Fort Dodge, Iowa, 
USA), 0.2 mg/kg BW, IV, for ultrasound examination, blood 
collection for PRP harvest, and ultrasound-guided injection. 
Reversal of sedation was with atipamezole (Antisedan; Zoetis), 
50 mg/kg BW, IM. Ultrasound examinations were performed 
with a linear broadband transducer (12 to 14 MHz), using a 
Phillips IU22f (Philips Healthcare, Andover, Massachusetts, 
USA) with the dog in dorsal recumbency and mild elbow supi-
nation. The supraspinatus tendon was evaluated from proximal 
until its insertion at the greater tubercle of the humerus, and the 
biceps tendon from the origin at the supraglenoid tubercle to 
the muscular belly using a parasagittal plane and in both long 
and short axes. The supraspinatus, biceps, infraspinatus tendon, 
bicipital bursa, greater tubercle of the humerus and articular 
surface were assessed for echogenicity, heterogeneity, size, and 
appearance. Platelet-rich plasma was prepared using a commer-
cially available Harvest SmartPReP unit (Harvest Technologies, 
Plymouth, Massachusetts, USA). In brief, 30 mL of venous 
blood was collected with added anti-coagulant-citrate-dextrose 
solution-A then transferred to a disposable chamber unit for 
double centrifugation for 14 min to obtain 3 mL of PRP con-
centrate. Complete blood (cell) count (CBC) was performed on 

both PRP and peripheral blood. Bilaterally affected dogs had 
60 mL of blood collected to obtain 6 mL PRP using the same 
processing technique as described (3 mL injected on each side). 
Platelet-rich plasma was injected intra- and para-lesionally under 
ultrasound guidance. Owners were instructed to rest their dogs 
for 6 wk following injection. Tramadol at 3 mg/kg BW, PO, 
q8h was prescribed for 5 d after injection. Non-steroidal anti-
inflammatories (NSAIDs), steroids, and joint supplements were 
prohibited during the study period. Objective data (gait analysis, 
ultrasound lesion size and appearance), and subjective data 
(lameness score, Canine Brief Pain Inventory, CBPI, University 
of Pennsylvania) were collected at 2 and 6 weeks after injection. 
All analyses of outcome measures were evaluated separately for 
dogs with unilateral versus bilateral ST.

Gait data were tested for normality with the Shapiro-Wilks 
test using the statistical program “R.” Repeated measures analysis 
of variance (ANOVA) followed by Tukey’s Honest Significant 
Difference Test was used to assess between time point changes 
for PVF, VI, StT, SL. Data for lameness score, ultrasound lesion 
size, and CBPI were tested for normality with the D’Agostino 
& Pearson omnibus test using Prism 5.0 (GraphPad Software, 
La Jolla, California, USA). Repeated measures ANOVA followed 
by Dunnett’s multiple comparison post-test was used for all 
comparisons. Statistical significance was set at P , 0.05.

Ten dogs met the inclusion criteria. Breeds included the 
Labrador retriever (n = 3), boxer (n = 2), and 1 each of English 
mastiff, whippet, golden retriever, Belgian sheepdog, and bor-
zoi. The median age was 4 y (mean: 5.3 y, range: 2 to 12 y) 
and body weight was 33 kg (mean: 35.3 kg, range: 13.5 to 
80.5 kg, Table 1). The duration of forelimb lameness prior to 

Table 1. Demographics, characteristics, and outcome of 10 dogs diagnosed with supraspinatus tendinopathy

   Duration  Lameness Lameness U/S Lesion size U/S Lesion size 
 Age Weight of signs Side grade — grade — — pretreatment — final 
Gender (y) (kg) (mo) affected pretreatment 6 wk (cm2) (cm2) Outcome

NM  2 80.5  7 Right 2/4 0/4 1.26 2  Returned to normal  
function, competing

NM  8 13.5 10 Left 1/4 1/4 1.6 2  Returned to normal  
function

SF  4 36.8  8 Bilateral 2/4 0/4 R: 1.36 R: 1.36 Improving, able to 
       L: 1.52 L: 1.92 jump, normal activity

SF  3 31.8 12 Left 3/4 0/4 1.12 1.26 Improving

IM  8 32 60 Right 3/4 2/4 1.3 1.3  Returned to competing  
until lumbosacral  
instability

IM 12 39.9  5 Left 3/4 2/4 2.27 Resolved  Persistent lameness due  
to medial shoulder  
instability

NM  4 30.5  4 Bilateral 2/4 1/4 R: 1.52 R: 1.28 Returned to normal 
       L: 0.95 L: 0.95 function

NM  4 35.2  6 Bilateral 1/4 1/4 R: 1.52 R: 1.28 Improving 
       L: 0.95 L: 0.16 

SF  3 34  5 Bilateral 2/4 1/4 R: 1.2 R: 0.9 Returned to normal 
       L: 1.36 L: 1.26 function

IF  5 18.7 12 Bilateral 3/4 0/4 R: 0.9 R: 0.72 Returned to normal 
       L: 1 L: 0.96 function

NM — neutered male; SF — spayed female; IM — intact male; IF — intact female; Final — . 16 wk final evaluation; U/S — ultrasound; R — right; L — left.
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presentation ranged from 4 to 60 mo (median: 7.5 mo, mean: 
12.9 6 16.8 mo). Previously prescribed treatments included 
rest, NSAIDs, analgesics, rehabilitation, shoulder intra-articular 
injection, and nutraceuticals. A CBC of both peripheral blood 
and PRP sample was obtained in the last 4 dogs of the study. 
Platelet count was 5.2 to 8 times that of peripheral blood 
(mean: 6.82 6 1.09). White blood cell count (WBC) was 1.8 to 
5.5 times greater than in peripheral blood (mean: 3.72 6 1.49).

Results
The median grade of lameness at presentation was 2/4. Initial 
examination identified pain on limb manipulation, and exten-
sion/flexion of the shoulder, with generalized muscle atrophy. 

Diagnosis of ST by ultrasound identified 5 unilateral and 
5 bilateral ST lesions. Pre-treatment ultrasound revealed disrup-
tion of normal fiber patterns of the supraspinatus tendon with 
a collection of hyperechoic regions (4/15), hypoechoic regions 
(8/15), areas of mixed echogenicity (3/15), and multiple pin-
point hyperechoic areas (5/15). All dogs included in the study 
had minimal to no ST mineralization. Areas of “core” lesions 
(hypo- to anechoic heterogeneous areas) were seen in 13 ten-
dons. Overall improvement in heterogeneity and echogenicity 
were seen in 9 tendons with resolution of core lesions within 
the supraspinatus tendon documented at 2 wk (1/15), and 6 wk 
(4/15); however, no statistically significant improvement in 
lesion size was seen (P . 0.05).

Figure 1. Peak vertical force (percentage body weight) in dogs with unilaterally affected ST. Results are shown for the affected 
(solid line) and unaffected (dashed line) limb at pre-treatment, 2-weeks, 6-weeks follow-up evaluation. Values are presented as 
mean 6 standard deviation (grey bars).

P
ea

k 
ve

rt
ic

al
 fo

rc
e 

(%
 B

W
)

Weeks



848 CVJ / VOL 56 / AUGUST 2015

A
R

T
IC

L
E

Gait velocity was not significantly different between dogs 
or over time. Mean absolute difference in velocity between 
pre-treatment to 6 wk was 0.62 m/s (median 0.16 m/s). In 
unilaterally affected dogs, PVF [% body weight (BW)] was sig-
nificantly less in the affected limb (pre-treatment: 57.4 6 9.8, 
2 wk: 57.6 6 17.0, 6 wk: 65.0 6 12.4) compared to the con-
tralateral limb (pre-treatment: 57.8 610.2, 2 wk: 62.6 6 11.3, 
6 wk: 71.5 6 9.5) at pre-treatment (P = 0.0019), and decreased 
over time (P = 0.022).

Vertical impulse (VI) (% BW 3 s) differed significantly 
between limbs (affected versus unaffected, P = 0.00047) and 
as a result of time (P = 0.0050); however, there was no signifi-
cant interaction between time and treatment. Vertical impulse 

was significantly lower in the affected limb (pre-treatment: 
18.6 6 7.5, 2 wk: 16.6 6 8.8, 6 wk: 22.5 6 10.5) compared 
to the unaffected limb (pre-treatment: 20.9 6 9.0, 2 wk: 
19.4 6 6.5, 6 weeks: 26.2 6 9.2).

Stride length (SL) (cm) was variable between dogs due to 
the size variation in the study population. Stride length had no 
significant difference between affected (SL at pre-treatment: 
67.6 6 14.8, 2 wk: 67.6 6 20.4, 6 wk: 70.1 6 9.5) to unaf-
fected (pre-treatment: 71.7 6 20.8, 2 wk: 66.0 6 13.0, 6 wk: 
77.0 6 20.0) limbs, or on the effect of time. SL difference 
(%) between affected and unaffected limb showed no sig-
nificant effect of time (P . 0.05). There was no significant 
difference between limbs, or effect of time on StT (affected 

Figure 2. Vertical impulse (percentage body weight 3 seconds) in dogs with unilaterally affected ST. Results are shown for the 
affected and unaffected limb at pre-treatment, 2-weeks, 6-weeks follow-up evaluation. Values are presented as mean 6 standard 
deviation (grey bars).
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limb  pre-treatment 0.47 6 0.14, 2 wk: 0.41 6 0.11, 6 wk: 
0.47 6 0.17; unaffected limb pre-treatment 0.48 6 0.19, 2 wk: 
0.44 6 0.09, 6 wk: 0.52 6 0.10, P . 0.05).

Bilaterally affected dogs (n = 5) showed no significant 
improvement in PVF (% BW) (pre-treatment: 52.6 6 3.3, 2 wk: 
54.5 6 4, 6 wk: 52.1 6 3.1, P . 0.05). The VI (% BW 3 s) was 
also not significantly different at any time point (pre-treatment: 
18.7 6 1.7, 2 wk: 16.6 6 0.7; 6 wk: 20.5 6 2.5, P . 0.05). 
At 2 wk following bilateral PRP treatment, SL (cm) increased 
slightly but not significantly (mean 91.9 6 9.6 cm, versus pre-
treatment 88 6 4.2 cm) and StT (s) remained unchanged (mean 
0.45 6 0.01 s, versus pre-treatment 0.4 7 6 0.02 s).

Clinical signs of lameness resolved by 6 wk in 3 bilaterally 
affected and 1 unilaterally affected dog. There was a mean 
overall lameness score of 2/4 at pre-treatment, 2/4 at 2 wk 
after treatment, 1/4 at 6 wk after treatment. Pain severity and 
pain interference score from CBPI improved significantly from 
pre-treatment to 6 wk after treatment for both unilaterally and 
bilaterally affected dogs (P , 0.05).

Discussion
The findings of this pilot study showed that a single PRP appli-
cation for supraspinatus tendinopathy can result in mild positive 
clinical improvement in the short term (, 6 wk) with unknown 
long-term effects. Subjective outcomes showed clinical improve-
ment with no statistically significant changes with objective out-
come measures. Although 40% had clinically resolved lameness 
by 6 wk post-PRP treatment, persistent lameness was detected 
on gait analyses with ultrasonographic lesions remaining in all 
dogs. Up to 39.7% and 44.8% of owner and veterinarian bias, 
respectively, may be due to a placebo effect; therefore, the results 
of this small cohort of dogs should be interpreted with caution 
(14). The authors reject the hypothesis that a single injection of 
PRP can consistently improve clinical lameness in dogs with ST 
using the system reported here. Commercial PRP has been used 
to treat musculotendinopathies and chondropathies in human 
and equine medicine with relative success (10,11); however, a 
recent meta-analysis showed insufficient evidence to support 
PRP use in musculoskeletal soft tissue injuries (15). The effec-
tiveness of PRP in the management of chronic tendon injuries 
in dogs remains unknown.

Multiple factors remain to be determined in evaluating the 
efficacy of PRP therapy in musculoskeletal injuries. These 
include optimal platelet count, WBC concentration, timing 
and frequency of PRP treatment, stage of injury and adjunctive 
therapy such as surgery, rehabilitation and rest (15). The role 
of leukocyte activity within PRP is controversial and WBC’s 
were increased four-fold in this study. The initial suppression of 
macrophage activity by leukocytes may prevent excessive early 
inflammation that can lead to dense scar tissue formation, and 
leukocyte-reduced PRP may be optimal for superior healing of 
tendons (10,16). To the authors’ knowledge, treatment of ST 
with intralesional PRP injection alone in dogs has not been 
reported prior to this study. However, PRP has been used in 
combination with adipose-derived cultured cells and found to 
improve lameness and ultrasonographic lesion size in dogs with 
unilateral ST (17).

Diagnostic ultrasound has been reported as an excellent 
technique to evaluate calcifying and non-calcifying ST in dogs 
(2). “Core” lesions on ultrasound were visualized as ovoid or 
round, poorly or irregularly delineated heterogenic structures 
within the tendon itself. Hypoechoic areas mottled within the 
tendon lesion may indicate inflammation or effusion from acute 
tendonitis (2). Ideally, additional imaging of the forelimb would 
have been performed such as MRI or arthroscopy to rule out 
any underlying causes of lameness. Other limitations of this 
study include lack of a control group, short follow-up period, 
and small study population.

Single injection of PRP with up to 83 increased platelets 
and 43 increased WBC concentrations in dogs with ST does 
not resolve pathologic ultrasound features or improve gait func-
tion. The use of ultrasonography for diagnosis of ST and for 
guidance of intralesional injection is feasible. Further research 
is required with a larger cohort of patients, comparing different 
PRP systems, and with multiple administrations of different 
platelet concentrations to determine the efficacy and protocol 
of PRP therapy. CVJ
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