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Abstract

Purpose The use of platelet-rich plasma (PRP) is
becoming more attractive given its favourable side effect
profile and autologous nature, leading to rapid clinical
adoption in the absence of high-level evidence. We are
presenting three patients who developed a progression of
patellar tendinitis following treatment, which to our
knowledge is the first report of worsening of patellar ten-
dinitis following PRP therapy.

Methods The records of three patients with symptom
exacerbation of patellar tendinitis following treatment with
PRP were reviewed. IRB exemption was obtained. Clinical
and operative records, radiographs, and MR imaging were
reviewed for all patients.

Results Three patients reported to our clinic for a second
opinion with symptoms of anterior knee pain consistent
with patellar tendinitis. Each patient had previously been
treated with PRP therapy due to prolonged symptoms.
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Clinical and radiological findings following treatment
included patellar tendon thickening, worsening pain, dis-
continuation of athletic participation in all three patients,
and osteolysis of the distal pole of the patella in one patient
identified during surgical intervention.

Conclusions Growing interest in the use of autologous
products for the management of chronic tendinopathies has
led to widespread clinical implementation with minimal
scientific support. It is tempting to apply a new treatment
for management of a difficult clinical entity, especially
when the risk/benefit ratio appears favourable. However,
caution must be exercised as unexpected results may be
encountered.
Level of evidence Case reports, Level V.
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Introduction

Advances in orthopaedics are growing at a rapid rate, with
the implementation of new technologies frequently driven
by patient demand, treatment of high-profile celebrities,
and anecdotal evidence prior to widespread -clinical
experience and publication of well-controlled studies [20].
Biologically active therapies such as platelet-rich plasma
(PRP) represent a new frontier in orthopaedic discovery,
promising the possibility of accelerated healing of acute
and chronic injuries and potentially precluding the need
for surgery [9, 17]. In addition, these treatments are per-
ceived to have a favourable risk/benefit ratio and low side
effect profile given their autologous nature. Basic science
studies have already demonstrated positive results with
PRP in the treatment of ACL graft and donor site healing,
rotator cuff healing, and articular cartilage injury models
[3, 4, 13]. Unfortunately, current clinical studies have yet
to reflect the consistently positive results obtained in the
basic science literature [21-23]. Recently, a small series
of patients have presented with recalcitrant patellar ten-
dinitis that developed symptomatic and radiographic pro-
gression following PRP treatment. To our knowledge, this
is the first report of potentially adverse clinical findings
after PRP therapy for patellar tendinitis. The purpose of
this report is to share this clinical experience with PRP
therapy and to create awareness on the potential outcomes
after its use.

Case report
Case 1

Case 1 is a 26-year-old former collegiate swimmer with a
5-year history of progressive bilateral anterior knee pain
localized to the proximal patellar tendons. He was diag-
nosed with patellar tendinitis in 2008 following an MRI
demonstrating a patellar tendon thickness of 3.4 mm
(Fig. 1a). After failure of physical therapy, activity modi-
fication, and use of non-steroidal anti-inflammatory drugs
(NSAID), he was administered by injection into the bilat-
eral patellar tendons under ultrasound guidance with a
combination of PRP and abdominal fat cells. The PRP was
prepared by centrifuging 60 mL of blood to obtain 10 mL
of PRP. This was combined with 0.3 mL of recombinant
thrombin and 6 mL of abdominal adipose tissue harvested
in a percutaneous fashion through a 2.4-mm cannula (Tulip
Medical Products, San Diego CA). Post-procedure, the
patient was restricted from working for 5 days followed by
gradual return to activity. A formal rehabilitation pro-
gramme was not prescribed. One week later, he reported a
progressive increase in his bilateral anterior knee pain.
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The patient presented to our clinic several months after
PRP treatment due to persistent symptoms. Physical
examination demonstrated significant hamstring tightness
and palpable patellar tendon thickening with focal tender-
ness. Bilateral knee MRIs were obtained, demonstrating
marked patellar tendon thickening (14 mm on the right and
11 mm on the left) (Fig. 1b, c). A course of oral NSAIDs
and a focused lower extremity flexibility and eccentric
strengthening programme was initiated. The patient was
reimaged 4 months later demonstrating interval improve-
ment in patellar tendon thickness (left 9.2 mm, right
11.1 mm), correlating with moderate clinical improvement.

Case 2

Case 2 is a 26-year-old professional volleyball player with
a S-year history of left patellar tendinitis and a 2-year
history of right patellar tendinitis. Initial treatment included
physical therapy and eccentric quadriceps strengthening,
laser treatment, TECAR radiofrequency massage, ultra-
sound, and cryotherapy. Her symptoms required heavy
NSAID dosages or mild narcotics for competition. An MRI
was obtained in March 2010 for the left knee demonstrat-
ing thickening and partial tearing of the proximal patellar
tendon (Fig. 2a). In June 2011 she was administered by
PRP injections (GPS III, Biomet, Warsaw, IN) into the
bilateral patellar tendons with 3 mL of PRP. After 4 weeks
she was allowed to begin running and cycling, at which
point she began to develop bilateral anterior knee swelling
and difficulty with quadriceps stretching activities. Clinical
examination revealed bilateral swelling over her patellar
tendons and marked bilateral vastus medialis obliquus
atrophy. Interval MRIs were obtained in August and Sep-
tember 2011 demonstrating marked thickening of the entire
patellar tendon with heterogenous signal change and tissue
oedema (Fig. 2b).

An ultrasound revealed thickening of the midportion of
the patellar tendon with marked hypervascularity. How-
ever, the proximal patellar tendon insertion appeared
nearly normal without hypervascular change. A course of
ultrasound shockwave therapy was initiated (radial shock
wave—2,000 impulses at 2.5 bar) and repeated at 4 and
6 weeks in conjunction with an eccentric training pro-
gramme. At her most recent clinical follow-up, the symp-
toms on the right knee have almost completely resolved,
and the left knee had improved considerably with mild
residual swelling and stiffness.

Case 3
Case 3 is a 15-year-old high school basketball player who

experienced 18 months of right anterior knee pain. An MRI
demonstrated proximal patellar tendinitis with a partial
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3.4mm

Fig. 1 a Case 1 right knee MRI obtained in 2008 demonstrating a
patellar tendon thickness of 3.4 mm. b MRI obtained 5 months
following PRP therapy demonstrating marked thickening of the

11 mm

\

patellar tendon to 14 mm with low-grade interstitial changes. ¢ The
left knee demonstrated similar thickening to 11 mm of the patellar
tendon following PRP treatment

Fig. 2 a Case 2 MRI of the left knee demonstrating evidence of patellar tendinitis. b Repeat MRI 2 months following PRP injection

demonstrating marked thickening of the patellar tendon

entheseal tear involving the dorsal-central 20 % of the
tendon substance (Fig. 3a). After a failure of physical
therapy, rest, and nitric oxide patch application, she was
administered by injection with PRP [autologous condi-
tioned plasma (ACP), Arthrex, Naples, FL, USA] into the
proximal patellar tendon at the area of pathology. The
procedure was repeated 1 week later. A physical therapy
programme was initiated following 7 days of rest.

After 8 weeks of physical therapy focusing on oedema
control, hamstring flexibility, and eccentric quadriceps
strengthening, the patient attempted to resume playing
basketball. She quickly redeveloped symptoms of severe
anterior knee pain causing her to miss multiple games. A
subsequent MRI demonstrated markedly increased cystic
change adjacent to the patellar tendon with intrasubstance
tearing and osseous oedema at the distal pole of the patella
(Fig. 3b). Surgical options were discussed due to her
persistent symptoms and failure of non-operative manage-

ment. During arthroscopy, a large amount of disorganized
inflammatory tissue was encountered at the proximal patel-
lar tendon. The distal pole of the patella was noted to be very
soft and easily debrided with a standard arthroscopic shaver.
A debridement of the diseased tissue and a gentle 2-3-mm
osteoplasty of the distal patellar pole were performed. Fol-
lowing routine post-operative care, she was allowed to
return to unrestricted basketball activities at 4 months post-
operatively and currently reports resolution of her anterior
knee pain at the time of publication.

Discussion
Chronic insertional tendinopathies of the lower extremity
such as patellar tendinitis present a challenging problem to

the orthopaedist and can often lead to a prolonged and
frustrating clinical course for the patient. The aetiology of
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Fig. 3 a Case 3 underwent an MRI identifying evidence of patellar tendinitis with a partial tear at the central 20 % of the tendon. Patella alta and
fat pad oedema are also evident. b Following treatment with PRP, reactive oedema and osteolysis developed at the distal pole of the patella

patellar tendinitis is not completely known, but histopath-
ologic findings include tendon widening, neovasculariza-
tion, disturbed collagen distribution, and increased
cellularity [1, 7, 14]. Non-operative management is the
mainstay of treatment including physical therapy, icing,
activity modification, and NSAIDs [16]. Persistent cases
are additionally treated with ultrasound, shockwave ther-
apy, sclerosing injections, and needling in an attempt to
stimulate a healing response [1, 11, 12]. Eccentric quad-
riceps strengthening has recently been shown to be the
single most effective exercise for successfully treating
symptoms non-operatively [16]. Surgical intervention is
reserved for chronic and persistent symptoms after failure
of non-operative management [18].

Given the growing body of basic science research
demonstrating the positive effects of PRP in the treatment
for tendinopathies, its clinical use could potentially bridge
the spectrum between surgical and non-surgical options
[25]. However, there currently exists a paucity of well-
designed clinical studies evaluating its efficacy in the
management of patellar tendinitis [5, 6, 15]. Two small
case series from the same institution evaluated patients
with chronic patellar tendinitis, reporting a significant
improvement in patient-reported outcomes (Tegner, EQ
VAS, and SF36) at 6 months following PRP treatment
compared with physical therapy alone. No complications or
adverse effects were reported during the study period [6,
15]. An additional case report demonstrated a superior
outcome following ultrasound-guided PRP injection com-
pared to a conventional physical therapy programme at
8-month follow-up [2]. More recently, a prospective cohort
study demonstrated significant improvement in subjective
outcomes following PRP therapy for patients with refrac-
tory patellar tendinitis compared to those who had not
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received any prior treatment [8]. Although these studies
have demonstrated promising initial results, there has been
only one published randomized clinical trial comparing
PRP therapy to shockwave therapy for patellar tendinitis.
This study demonstrated no significant difference in pain
relief or VISA-P scores at 2 months between PRP and
shockwave therapies, but at 6 and 12 months, PRP therapy
resulted in significantly improved outcomes. They did not
report any adverse events in their 23-patient cohort
receiving PRP injections aside from local discomfort from
injection [24].

The structural effect of PRP on the healthy patellar
tendon is not completely understood. Recent animal studies
have demonstrated multiple histological changes following
PRP injection on normal connective tissues including cal-
cium deposition, local necrosis, tendon and ligament
thickening, and fibroblast proliferation [10]. It is also
unknown whether similar radiologic changes would be
observed in patients “successfully” treated with PRP for
patellar tendinitis. Each patient was treated utilizing dif-
ferent plasma concentrating systems and injection proto-
cols, suggesting that these reactions may transcend
individual variations in PRP preparation. Additionally, the
possibility exists that the observed radiologic changes may
be attributed to the physical injection volume or represent
isolated reactions to the treatment provided. These differ-
ences underline one of the greatest challenges in develop-
ing a well-designed research protocol for any study: PRP is
not one and the same product [19].

To our knowledge, this is the first report of worsening
symptoms of patellar tendinitis following PRP therapy. We
acknowledge that these are individual cases from an
unknown total number of patients undergoing a similar
intervention, and it is not possible to determine whether
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these findings are directly attributed to the use of PRP,
inappropriate or incomplete use of more established treat-
ment modalities, or simply the natural course of the dis-
ease. Providers should be aware that clinical deterioration
is possible following any treatment for chronic tendinop-
athies and that any intervention that is “strong enough to
help” may also be “strong enough to hurt.” These cases
highlight the need for continued investigation in order to
further define the role of these new therapies in the man-
agement of patellar tendinitis.

Conclusion

Treatment with autologous blood products holds many
theoretical advantages, and recent basic science and clini-
cal studies have demonstrated promising in vitro and
in vivo results. However, the paucity of clinical evidence
combined with the potential adverse effects should caution
clinicians considering the use of PRP for the management
of patellar tendinitis.
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