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Chapter

Patellar Tendinopathy: “Jumper’s
Knee”

Mayur Nayak and Rahul Yadav

Abstract

“Patellar tendinopathy” is also known as “Jumper’s knee” and is a common cause
of impaired function in athletes who participate in sports that require jumping
and running activities. The exact etiology of disease is still unknown and several
theories have been postulated for its pathogenesis. It usually presents as anterior
knee pain that is related to the sports activity and might lead to decreased sports
participation. USG and MRI are the main modality of investigation that aids in
the diagnosis. Non-operative therapy forms the main stay of treatment in form of
rest, brace, physical therapy and anti-inflammatory medications. Other adjuncts
such as cryotherapy, corticosteroids injection, platelet -rich plasma injections and
electrical therapy like TENS or ESWT have been used with some success. Operative
intervention in form of open or arthroscopic procedures are reserved for chronic
and refractory cases.

Keywords: patellar tendinopathy, degenerative, tendinitis, jumper’s knee, enthesis,
eccentric, cryotherapy

1. Introduction

Tendinopathy is a broad term encompassing painful condition in and around
tendon due to overuse. It commonly affects the Extensor mechanism (patellar
tendon) around the knee and is termed as “jumper’s knee” [1, 2]. It is characterized
by an initial reactive or inflammatory response followed by stage of degeneration.
The prevalence of patellar tendinosis is seen greatest in young adults who are engaged
in high demand sports that involves running, jumping and cutting movements. It
has been estimated to range from 40%-50% in elite volleyball players and 35%-40%
in high level basketball players [3]. It can also affect sedentary individuals and an
estimated prevalence of 14.2% is seen in general population [4].

The disease pass through two stages, acute and chronic and presentation vary
according to the stage of disease. It usually present as anterior knee pain, swelling
and impaired function in acute stage, while in chronic stage it may presents as long
standing anterior knee pain with profound muscle wasting without the sign of
inflammation or impaired function. The tendo-osseous junction on the inferior pole
of patella is the usual affected site. The exact etiology of disease is still unknown.
However, various risk factor have been identified which may contribute in develop-
ment of patellar tendinopathy such as impaired quadriceps flexibility and strength,
high body mass index (BMI), leg length discrepancy, impaired hamstring flexibility
and vertical jump performance, as all these factors increases the strain over the
patellar tendon [5]. Several theories have been postulated on pathogenesis of patellar
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tendinopathy including vascular [6], mechanical [7], nervous [8] and impingement
related. However the chronic repetitive tendon overload theory is the most accepted
theory for patellar tendinosis.

The term “patellar tendinitis” which is often used for patellar tendon pain
appears to be misnomer for patellar tendinopathy. Multiple histo-pathological
studies have reported that the primary pathology in most of painful tendon is
degenerative rather than inflammatory [9-11]. However Fredberg et al. [12] chal-
lenged the concept of patellar tendon pain due to degenerative cause and stated that
it is rather the presence of inflammatory process that is responsible for pain. While
some histopathological studies [13, 14] have shown that pro-inflammatory chemical
agent such as cyclooxygenase, growth factors, and prostaglandins are present in
acute stages and macrophage and lymphocyte in chronic tendinopathy, we still need
further research and more evidences to prove the theory.

The management of patellar tendinopathy has always been challenge to the
healthcare professionals. It usually requires a multimodal approach and based upon
the current literature and clinical practice an effective conservative intervention in
the form of rest, NSAIDS and physiotherapy is indicated in acute phase and surgical
procedure are reserved for chronic and long standing cases.

2. Anatomy

Patellar tendon is the continuation of the common tendon of insertion of quadri-
ceps, extending from the inferior pole of patella to the tibial tuberosity. In adult, the
patellar tendon is around 25-40 mm wide in the coronal plane and 4-5 mm deep in
the sagittal plane and 4-6 cm long. Macroscopically it appears white, glistening and
stringy with collagen fiber in tendon are arranged in parallel fashion.

The blood supply of the tendon is through the anastomotic vascular ring lying
in the thin layers of loose connective tissue that covers the fibrous expansion of the
rectus femoris. The formation of the ring is through the anterior tibial recurrent
artery and genicular arteries mainly the lateral superior, lateral inferior and medial
inferior artery [15, 16].

The patellar tendon attachment to bone (patella or tibia) has fibrocartilaginous
enthesis with four distinct tissue zones—dense fibrous connective tissue, uncalci-
tied fibrocartilage, calcified cartilage and bone [17]. The patellar tendon lack of
well-developed proper paratenon, while the posterior surface of tendon which is
in direct contact of fat pad, which is highly vascular and innervated. According to
Duri et al. [18] the intensity of pain in some patient with patellar tendinopathy is
due to involvement of fat pad. Patellar tendon pathology usually involve the enthesis
site, it most commonly involve the inferior pole of patella but can also involve tibial
tubercle or proximal aspect of patella in quadriceps tendon. Macroscopically the
diseased portion of tendon become disorganized and appears yellow-brown in color.

3. Epidemiology

Jumper’s knee is commonly seen in people involved in contact sports such as
basketball, volleyball, high jump, long jump, tennis and running [1]. The factor con-
tributing factor in development of patellar tendinopathy can be classified as extrinsic
factor or intrinsic factor [19]. The intrinsic factor can be sex, race, bone structure,
bone density, muscle length, muscle strength, joint range of motion. While extrinsic
factors are training volume (duration, frequency and intensity), specific sports
activity, specific movements like quick acceleration, deceleration, cutting action and
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training surfaces. Ferreti [20] observed direct relation between the patellar tendi-
nopathy with number of weekly training session and training over the hard surface.

The condition is more commonly seen in males than females [21]. This condition
is not a self-limiting one and symptoms may prevail after treatment.

4. Pathogenesis

Tendons display a classical stress-strain curve, during the increased flexion the
maximum load is located in deep posterior portion of patella, close to center of rota-
tion knee and inferior pole of patella. The crimp pattern of the tendon disappears
when the length of the tendon is stretched greater than 2%. With further stretch
greater than 5%, the tendon fibers become more parallel and the tendon follows a
linear response to stress [22, 23]. Beyond this, tendon failure starts to begin with
disruption of collagen cross links.

The force experienced by patellar tendon on a level ground while walking is 0.5
kN, which increases to 8 kN during landing from a jump, 9 kN during fast running
and further to 14.5 kN during competitive weight lifting. A basketball player, on
an average, jumps 70 times per game where the vertical component of the ground
reaction force reaches to about six to eight times the body weight. Thus, sport activi-
ties can impose high levels of stress on the tendon, enough to cause its failure. This
increased strain result in alteration of cellular activity level by affecting the tenocytes
and altering the protein and enzyme production with deforming of nucleus [7, 24].
The tendon fibroblast are loaded with increased prostaglandins E2, leukotrienes
B4, VEGF and matrix metalloproteinase which contribute to tendinopathy. This
increased strain result in alteration of cellular activity level by affecting the tenocytes
and altering the protein and enzyme production with deforming of nucleus [7, 24].
The tendon fibroblast are loaded with increased prostaglandins E2, leukotrienes B4,
VEGF and matrix metalloproteinase which contribute to tendinopathy.

In chronic patellar tendinopathy, there will be absent or minimal inflammation
[10, 13, 21]. The diseased tendon shows hypercellularity with atypical fibroblast and
endothelial cell proliferation with neovascularization [13, 21, 25, 26]. There will be loss
of longitudinal collagen fibers and demarcation between collagen bundles with relative
expansion of tendon. There will be abundant number of cell undergoing apoptosis
with abundance of pre-apoptotic proteins and gene [27, 28]. Macroscopically tendi-
nopathy will have disorganized appearance described as mucoid degeneration [20, 29].

5. History and physical examination

The clinical diagnosis of jumper’s knee is based on the subjective sensation of the
pain and restriction of activities. The symptoms are insidious in onset but usually
relates to an increase in frequency or intensity of activity involving rapid repetitive
ballistic movements of the knee joint. It starts with a dull aching pain in the anterior
aspect of the knee after a strenuous activity and further progresses to a state where
it interferes with the performance of the individual. Patients also complain of pain
while ascending or descending stairs.

The key physical finding of the patellar tendinopathy is tenderness at the inferior
pole of patella when the knee is at full extension with gradual decrease in the pain
when the knee is flexed gradually. It is generally accompanied by few signs of soft
tissue inflammation [1]. The condition often associated with abnormalities of
patellar tracking, chondromalacia patellae, Osgood-schlatter disease or mechanical
malalignment of the leg.
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6. Imaging
6.1 Roentgenogram

Anteroposterior, lateral and tangential views of patella may show radiolucency
over involved pole in early stage, while in prolonged stage, the involved pole may
appear elongated. In chronic cases tendon calcification and periosteal reaction over
anterior aspect of patella (“tooth sign”) may be evident. While in long standing
cases the stress fracture or disruption of extensor mechanism may occur.

6.2 Ultrasonography

Ultrasound and MRI is the main modality of investigation for jumper’s knee.
Although CT scan can image patellar tendon, it does not offer any significant advan-
tage over the above mentioned investigations. However studies have shown CT scan
to be of some prognostic value [30, 31].

Role of ultrasound:

1. Detect preclinical lesion in athletes
2. Detect patellar tendon pathology and assess its severity

Ultrasonographic appearance:

Patellar tendons in patients suffering from jumper’s knee have decreased echo-
genicity, containing either a sonolucent region or diffuse hypoechogenicity [31-33].
The tendon envelope is irregular, and there may be erosion of patellar tip and
intratendinous calcification may be present.

6.3 Role of MRI
1.Identification of exact location and the extension of the tendon involvement
2.Exclusion of other condition such as bursitis, chondromalacia
3. Quantification of the size of patellar tendon to be excised during surgery

Appearance in MRI:

The abnormal patellar tendon contains an oval to round area of high signal
intensity in T1- and T2-sequence at the tendon attachment site or focal zones of
high signal intensity in the deeper zones of the tendon [34, 35]. The T2-weighted
sequences (particularly the T2*-weighted GRE sequences) have greater sensitivity
than the T1-weighted protocols. However, the T1-weighted signal can image most
cases of patellar tendinopathy.

Ferrati et al. [36] classified jumper’s knee into six stages according to symptoms:

Stage Symptoms

No pain

Pain only after intense sports activity, no undue functional impairment

Pain at the beginning and after sports activity, still able to perform at a satisfactory level

Pain during sports activity, unable to participate in sports at as satisfactory level

0
1
2
3 Pain during sports activity, increasing difficulty in performing at a satisfactory level
4
5

Pain during daily activity, unable to participate in sport at any level
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7. Management

Unfortunately the management used for chronic tendon disorders has a very
little scientific backdrop and varies considerably among the surgeons and across
countries. Thus the treatments listed below are at best empirical.

7.1 Rest

This modality is useful in athletes presenting for the first time with patellar pain
but becomes a concern in individuals involved in competitive sports.

7.2 Straps, braces and exercises

One approach to help in healing of the tendon tissues is unloading. This can be
achieved either by the modification of the activities for e.g. decreasing the number
of jumps or landing on the ground with proper orientation of the foot, or use of
knee braces and straps such as chopart straps that share and alter the load on the
tendon. Chopart strap [10] is a tape attached just proximal to tibial tendon. The
most popular non-operative treatment involves eccentric exercise.

7.3 Cryotherapy and physical modalities

Cryotherapy helps in controlling initial tissue response to the injury. It is thought
to act by decreasing the blood flow and metabolic rate, thereby decreasing the rate
of inflammation. Electrical modalities that have been used in patellar tendinopathy
include ESWT, ultrasound, heat, interferential therapy, magnetic fields, pulsed
magnetic and electromagnetic fields, transcutaneous electrical nerve stimulation
(TENS), and laser [10, 37, 38]. The true effects of the above mentioned modalities
still remain unknown and further studies are required to support their use.

7.4 Remedial massage

It tends to treat the tendon tissue by having an effect on the muscle stretch and
direct effect on the tendon cells. Muscle belly massage is thought to increase the
compliance of the muscle and decrease the load on the muscle. Deep friction mas-
sage is thought to activate the mesenchymal cells to stimulate the healing response.
“Fibrolysis”, a form of deep frictional massage originally developed in Finland,
has been successful in Achilles tendinopathy. However a controlled study failed to
provide any evidence of healing in patellar tendinopathy and further evidence is
required to warrant its use [39].

7.5 Rehabilitation

The key treatment nowadays to chronic tendinopathy is the stretching and
strengthening programme of the whole muscle tendon unit. A staged program for
tendinopathy corresponding to the stages of worsening severity of the condition [1]
was outlined by Stanish et al. [40] outlined in Table 1.

Drop squat forms one of the key exercise for this condition in which patients
are asked to sit to about 100-120° of knee flexion from a standing position and are
advised to perform three sets consisting of 10 repetitions per session. It was observed
that this regimen brought about complete relief in 30% of patients with reduction in
the symptoms in further 64% of the patients [41]. Worsening symptoms were seen
in the remaining 6% of patients. Cannell [42] observed that eccentric squats were
better as compared to leg curl/extension exercises in treatment of the condition.
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Stage Program

Stage 1 Adequate warm up
Ice after activity
Local anti-inflammatory treatments, including non-steroidal anti-inflammatory drugs (NSAIDs)
Physiotherapy (isometric quadriceps exercises and an elastic knee support)

Stage 2 Addition of period of rest and heat before activity

Stage 3 Addition of prolonged period of rest

Table 1.
Program for patellar tendinopathy.

7.6 NSAIDS

Although the benefits of NSAIDs are dubious, they are the most common
drug used for symptomatic relief [43]. Although the use of “anti-inflammatory”
medication seems paradoxical for a condition that is essentially degenerative, it
is believed NSAIDs might act via mechanisms different from their conventional
anti-inflammatory actions [44]. In vitro studies in human cartilage have revealed a
variable interaction of NSAIDs with glycosaminoglycans (GAGs) where some have
been shown to stimulate and some to inhibit, its synthesis [45]. This mechanism
also sheds light on its effect on the synthesis of extra-cellular matrix. In a double
blinded placebo controlled study, the use of NSAIDs in tendinopathy, piroxicam did
not benefit patients with Achilles tendinopathy however topical ketoprofen reached
the target tissue in patients with patellar tendinopathy, but the clinical efficacy was
not assessed [46].

7.7 Corticosteroids

Corticosteroids are known for reducing the symptoms arising from the inflamed
synovial structures. However the role of corticosteroids remains controversial in
management of tendinopathy. According to Jozsa and Kannus [47] steroids are
contraindicated in acute phase of tendinopathy and in the late chronic phase of
tendinopathy when the tendon degeneration is advanced which may lead to tendon
rupture. However it has proved beneficial when diluted with anesthetic for diag-
nostic reasons and to minimize adverse effects and in conditions where 1-6 week
rest period combined with a programme of gradual strengthening is required before
returning to activity.

7.8 Other medical treatments

Aprotinin, an 85 amino acid 65 kDa basic polypeptide extracted from bovine
lungs has shown to offer better pain relief than steroids at least in short term.
However aprotinin which is a strong inhibitor MMP (matrix metalloproteinase) is
less effective in insertional tendinopathy as compared to main body [48]. Another
non-surgical treatment option includes use of sclerosing agent with chemical
irritant (e.g. polidocanol) [8, 49, 50]. These targets the neovascularization and
accompanying nerves. The use of platelet-rich plasma injection has been tried in
tendinopathy and favorable outcome have been found [51-53]. However still there is
no level 1 or level II studies about role of PRP in patellar tendinopathy. The glyceryl
trinitrate (GTN) patch [54, 55], which delivers nitric oxide (NO) to pathological
tendon which play role in tendon healing. But we still need levellor level II evidence
to support it.



Patellar Tendinopathy: “Jumpers Knee”
DOI: http://dx.doi.org/10.5772/intechopen.84642

7.9 Surgical treatment

Patellar tendon surgery is indicated in patients who have failed conservative
management more than 6 weeks [56-58]. A variety of surgical procedures have
been described such as resection of the tibial attachment of the patellar tendon
with realignment, drilling of the inferior pole of the patella, macroscopic necrotic
area excision [59], repair of macroscopic defects, longitudinal tenoplasty/tenotomy
of the tendon [60] percutaneous longitudinal tenotomy, percutaneous needling
[61] and arthroscopic assisted decompression [62, 63] of the tendon, possibly with
excision of the inferior pole of the patella however the effectiveness of any single
procedure has not been elucidated.

8. Conclusions

Patellar tendinopathy is essentially a degenerative condition and the
management should be based on the clinical assessment. Imaging appear-
ances, although aids in the diagnosis but should not determine the treatment.
Conservative treatment forms the mainstay of management, while surgery is
indicated only after a dedicated period of appropriate conservative measures
have been instituted, usually around 6-9 months. These include physical
modalities such as local application of ice and graduated strengthening phys-
iotherapy protocol such as functional exercises and eccentric strengthening;
the latter are done only after the patient is pain free. Although there is a lack
of level I evidence, eccentric training appears to be the most promising modal-
ity. Peritendinous corticosteroid or aprotinin infiltration may also be useful as
an adjunct for the treatment of this condition. Although scientific consensus
is lacking percutaneous needling appears to be the least invasive procedure,
followed by percutaneous longitudinal tenotomy. Arthroscopic debridement has
been proposed, but, although early results are encouraging, its efficacy is still
under scrutiny.
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BMI body mass index

NSAID nonsteroidal anti-inflammatory drug
VEGF vascular endothelial growth factor
MRI magnetic resonance imaging

CT computed tomography
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ESWT extracorporeal shockwave therapy
TENS transcutaneous electrical nerve stimulation
MMP matrix metalloproteinase

PRP platelet rich plasma

GTN glyceryl tri-nitrate

NO nitric oxide



Tendons

Author details

Mayur Nayak* and Rahul Yadav
All India Institute of Medical Sciences, New Delhi, India

*Address all correspondence to: mayur.nayak86@gmail.com

IntechOpen

© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.



Patellar Tendinopathy: “Jumpers Knee”
DOI: http://dx.doi.org/10.5772/intechopen.84642

References

[1] Blazina ME, Kerlan RK, Jobe FW,
Carter VS, Carlson GJ. Jumper’s knee.
The Orthopedic Clinics of North
America. 1973;4(3):665-678

[2] Depalma MJ, Perkins RH. Patellar
tendinosis: Acute patellar tendon
rupture and jumper’s knee. The

Physician and Sportsmedicine.
2004;32(5):41-45

[3] Lian OB, Engebretsen L, Bahr R.
Prevalence of jumper’s knee among elite
athletes from different sports: A cross-

sectional study. The American Journal
of Sports Medicine. 2005;33(4):561-567

[4] Zwerver ], Bredeweg SW, van den
Akker-Scheek I. Prevalence of Jumper’s
knee among nonelite athletes from
different sports: A cross-sectional
survey. The American Journal of Sports
Medicine. 2011;39(9):1984-1988

[5] van der Worp H, van

Ark M, Roerink S, Pepping G-J, Van den
Akker-Scheek I, Zwerver J. Risk factors
for patellar tendinopathy: A systematic
review of the literature. British Journal
of Sports Medicine. 2011;45(5):446-452

[6] MacAuley D. Do textbooks agree on
their advice on ice? Clinical Journal of
Sport Medicine. 2001;11(2):67

[7] Magra M, Maffulli N. Genetic aspects
of tendinopathy. Journal of Science and
Medicine in Sport. 2008;11(3):243-247

[8] Alfredson H, Ohberg L.
Neovascularisation in chronic painful
patellar tendinosis—Promising results
after sclerosing neovessels outside the
tendon challenge the need for surgery.
Knee Surgery, Sports Traumatology,
Arthroscopy. 2005;13(2):74-80

[9] Alfredson H, Lorentzon R. Chronic
tendon pain: No signs of chemical
inflammation but high concentrations
of the neurotransmitter glutamate.

9

Implications for treatment? Current
Drug Targets. 2002;3(1):43-54

[10] Khan KM, Cook JL, Bonar F,
Harcourt P, Astrom M. Histopathology
of common tendinopathies. Update and
implications for clinical management.
Sports Medicine (Auckland, N.Z.).
1999;27(6):393-408

[11] Maffulli N. Overuse tendon
conditions: Time to change a confusing
terminology. Arthroscopy: The Journal
of Arthroscopic & Related Surgery.
1998;14(8):840-843

[12] Fredberg U. Tendinopathy—
Tendinitis or tendinosis? The
question is still open. Scandinavian

Journal of Medicine Science in Sports.
2004;14(4):270-272

[13] Fu SC, Wang W, Pau HM,

Wong YP, Chan KM, Rolf CG. Increased
expression of transforming

growth factor-betal in patellar

tendinosis. Clinical Orthopaedics.
2002;400:174-183

[14] Rolf CG, Fu BS, Pau A, Wang W,
Chan B. Increased cell proliferation
and associated expression of
PDGFRbeta causing hypercellularity
in patellar tendinosis.

Rheumatology (Oxford, England).
2001;40(3):256-261

[15] Scapinelli R. Blood supply of the
human patella. Its relation to ischaemic
necrosis after fracture. Journal of

Bone and Joint Surgery. British Volume
(London). 1967;49(3):563-570

[16] Scapinelli R. Studies on the
vasculature of the human knee
joint. Acta Anatomica (Basel).

1968;70(3):305-331

[17] Benjamin M, Kumai T,
Milz S, Boszczyk BM, Boszczyk AA,
Ralphs JR. The skeletal attachment



Tendons

of tendons—Tendon “entheses”
Comparative Biochemistry and
Physiology. Part A, Molecular &
Integrative Physiology. 2002;133(4):
931-945

[18] Duri ZA, Aichroth PM, Wilkins R,
Jones J. Patellar tendonitis and anterior
knee pain. The American Journal of
Knee Surgery. 1999;12(2):99-108

[19] Reinking MF. Current concepts in
the treatment of patellar tendinopathy.
International Journal of Sports Physical
Therapy. 2016;11(6):854-866

[20] Ferretti A. Epidemiology of jumper’s
knee. Sports Medicine (Auckland, N.Z.).
1986;3(4):289-295

[21] Cook JL, Khan KM, Harcourt PR,
Grant M, Young DA, Bonar SF. A cross
sectional study of 100 athletes with
jumper’s knee managed conservatively
and surgically. The Victorian Institute
of Sport Tendon Study Group.

British Journal of Sports Medicine.
1997;31(4):332-336

[22] Structure and function of
mammalian tendon [Internet].

2018. Available from: https://www.
researchgate.net/publication/9243172_
Structure_and_function_of_
mammalian_tendon

[23] Hess GP, Cappiello WL, Poole RM,
Hunter SC. Prevention and treatment
of overuse tendon injuries. Sports
Medicine. 1989;8(6):371-384

[24] Magra M, Maffulli N. Matrix
metalloproteases: A role in overuse
tendinopathies. British Journal of Sports
Medicine. 2005;39(11):789-791

[25] Rees JD, Maffulli N,

Cook J. Management of tendinopathy.
The American Journal of Sports
Medicine. 2009;37(9):1855-1867

[26] Popp JE, Yu]S, Kaeding CC.
Recalcitrant patellar tendinitis.

10

Magnetic resonance imaging, histologic
evaluation, and surgical treatment. The
American Journal of Sports Medicine.
1997;25(2):218-222

[27] Benson RT, McDonnell SM,

Knowles HJ, Rees JL, Carr AJ, Hulley PA.
Tendinopathy and tears of the rotator cuff
are associated with hypoxia and apoptosis.

Journal of Bone and Joint Surgery. British
Volume (London). 2010;92(3):448-453

[28] Lian @, Scott A, Engebretsen L,
Bahr R, Duronio V, Khan K. Excessive
apoptosis in patellar tendinopathy in
athletes. The American Journal of Sports
Medicine. 2007;35(4):605-611

[29] Fritschy D, Wallensten R. Surgical
treatment of patellar tendinitis.

Knee Surgery, Sports Traumatology,
Arthroscopy. 1993;1(2):131-133

[30] King JB, Perry D],

Mourad K, Kumar SJ. Lesions of the
patellar ligament. Journal of Bone and
Joint Surgery. British Volume (London).
1990;72(1):46-48

[31] Mourad K, King J,

Guggiana P. Computed tomography and
ultrasound imaging of jumper’s knee-
patellar tendinitis. Clinical Radiology.

1988;39(2):162-165

[32] Maffulli N, Regine R, Carrillo F,
MinelliS, BeaconsfieldT. Ultrasonographic
scan in knee pain in athletes.

British Journal of Sports Medicine.

1992;26(2):93-96

[33] Teitz CC. Ultrasonography
in the knee. Clinical aspects.

Radiologic Clinics of North America.
1988;26(1):55-62

[34] el-Khoury GY, Wira RL,
Berbaum KS, Pope TL, Monu JU. MR
imaging of patellar tendinitis.
Radiology. 1992;184(3):849-854

[35] Khan KM, Bonar F, Desmond PM,
Cook JL, Young DA, Visentini PJ, et al.



Patellar Tendinopathy: “Jumpers Knee”
DOI: http://dx.doi.org/10.5772/intechopen.84642

Patellar tendinosis (jumper’s
knee): Findings at histopathologic
examination, US, and MR imaging.
Victorian Institute of Sport
Tendon Study Group. Radiology.
1996;200(3):821-827

[36] FerrettiA, ConteducaF, CamerucciE,
Morelli F. Patellar tendinosis: A follow-up
study of surgical treatment. The Journal

of Bone and Joint Surgery. American
Volume. 2002;84-A(12):2179-2185

[37] Lee EW, Maffulli N, Li CK,

Chan KM. Pulsed magnetic and
electromagnetic fields in experimental
achilles tendonitis in the rat: A
prospective randomized study. Archives
of Physical Medicine and Rehabilitation.
1997;78(4):399-404

[38] van der Worp H, van den
Akker-Scheek I, van Schie H, Zwerver ]J.
ESWT for tendinopathy: Technology
and clinical implications. Knee Surgery,
Sports Traumatology, Arthroscopy.
2013;21(6):1451-1458

[39] Pellecchia GL, Hamel H,

Behnke P. Treatment of infrapatellar
tendinitis: A combination of modalities
and transverse friction massage

versus iontophoresis. Journal of Sport
Rehabilitation. 1994;3:135-145

[40] Stanish WD, Curwin S,
Rubinovich M. Tendinitis: The analysis
and treatment for running. Clinics in
Sports Medicine. 1985;4(4):593-609

[41] el Hawary R, Stanish WD,
Curwin SL. Rehabilitation of
tendon injuries in sport. Sports
Medicine (Auckland, N.Z.).
1997;24(5):347-358

[42] Cannell L]. The effects of an
eccentric-type exercise versus a
concentric-type exercise in the
management of chronic patellar
tendonitis [Internet]. University of
British Columbia; 1982. Available
from: https://open.library.ubc.ca/

11

cIRcle/collections/ubctheses/831/
items/1.0077278

[43] Rolf C, Movin T, Engstrom B,
Jacobs LD, Beauchard C, Le

Liboux A. An open, randomized study
of ketoprofen in patients in surgery
for Achilles or patellar tendinopathy.
The Journal of Rheumatology.
1997;24(8):1595-1598

[44] Weiler JM. Medical modifiers of
sports injury. The use of nonsteroidal
anti-inflammatory drugs (NSAIDs)
in sports soft-tissue injury. Clinics in
Sports Medicine. 1992;11(3):625-644

[45] Dingle JT, Leeming MR,

Martindale JJ. Effect of tenidap on
cartilage integrity in vitro. Annals of the
Rheumatic Diseases. 1993;52(4):292-299

[46] Astrom M, Westlin N. No effect
of piroxicam on achilles tendinopathy.
A randomized study of 70 patients.
Acta Orthopaedica Scandinavica.

1993;63:631-634

[47] Paavola M, Kannus P, Jarvinen TAH,
Jarvinen TLN, J6zsa L, Jirvinen M.
Treatment of tendon disorders. Is there
arole for corticosteroid injection? Foot
and Ankle Clinics. 2002;7(3):501-513

(48] Khan KM, Maffulli N,

Coleman BD, Cook JL, Taunton JE.
Patellar tendinopathy: Some aspects of
basic science and clinical management.
British Journal of Sports Medicine.

1998;32(4):346-355

[49] Alfredson H, Ohberg L. Sclerosing
injections to areas of neo-
vascularisation reduce pain in chronic
Achilles tendinopathy: A double-
blind randomised controlled trial.
Knee Surgery, Sports Traumatology,
Arthroscopy. 2005;13(4):338-344

[50] Hoksrud A, Bahr R. Ultrasound-
guided sclerosing treatment in patients
with patellar tendinopathy (jumper’s
knee). 44-month follow-up. The



Tendons

American Journal of Sports Medicine.
2011;39(11):2377-2380

[51] Kon E, Filardo G, Delcogliano M,
Presti ML, Russo A, Bondi A, et al.
Platelet-rich plasma: New clinical
application: A pilot study for
treatment of jumper’s knee. Injury.
2009;40(6):598-603

[52] Bowman KF, Muller B, Middleton K,
Fink C, Harner CD, Fu FH. Progression
of patellar tendinitis following
treatment with platelet-rich plasma:
Case reports. Knee Surgery, Sports
Traumatology, Arthroscopy (KSSTA).
2013;21(9):2035-2039

[53] Gosens T, Den Oudsten BL,

Fievez E. Pain and activity levels

before and after platelet-rich plasma
injection treatment of patellar
tendinopathy: A prospective cohort
study and the influence of previous
treatments. International Orthopaedics.
2012;36(9):1941-1946

[54] Steunebrink M, Zwerver J,
Brandsema R, Groenenboom P, van
den Akker-Scheek I, Weir A. Topical
glyceryl trinitrate treatment of chronic
patellar tendinopathy: A randomised,
double-blind, placebo-controlled
clinical trial. British Journal of Sports
Medicine. 2013;47(1):34-39

[55] Paoloni JA, Appleyard RC,

Nelson ], Murrell GAC. Topical nitric
oxide application in the treatment

of chronic extensor tendinosis at the
elbow: A randomized, double-blinded,
placebo-controlled clinical trial. The

American Journal of Sports Medicine.
2003;31(6):915-920

[56] Karlsson J, Kédlebo P, Goksor LA,
Thomée R, Swird L. Partial rupture
of the patellar ligament. The
American Journal of Sports Medicine.
1992;20(4):390-395

[57] Karlsson ], Lundin O, Lossing IW,
Peterson L. Partial rupture of the

12

patellar ligament. Results after operative
treatment. American Journal of Sports
Medicine. 1991;19(4):403-408

(58] Yu]S, Popp JE, Kaeding CC,
LucasJ. Correlation of MR imaging
and pathologic findings in athletes
undergoing surgery for chronic patellar
tendinitis. AJR. American Journal of
Roentgenology. 1995;165(1):115-118

[59] Orava S, Osterback L,
Hurme M. Surgical treatment of patellar

tendon pain in athletes. British Journal
of Sports Medicine. 1986;20(4):167-169

[60] Martens M, Wouters P, Burssens A,
Mulier JC. Patellar tendinitis: Pathology
and results of treatment. Acta
Orthopaedica Scandinavica.

1982;53(3):445-450

[61] Leadbetter WB, Mooar PA,
Lane GJ, Lee §J. The surgical treatment
of tendinitis. Clinical rationale and

biologic basis. Clinics in Sports
Medicine. 1992;11(4):679-712

[62] Lee DW, Kim JG, Kim TM, Kim DH.
Refractory patellar tendinopathy
treated by arthroscopic decortication

of the inferior patellar pole in athletes:
Mid-term outcomes. The Knee.

2018;25(3):499-506

[63] Lorbach O, Diamantopoulos A,
Paessler HH. Arthroscopic resection
of the lower patellar pole in patients
with chronic patellar tendinosis.
Arthroscopy: The Journal of
Arthroscopic & Related Surgery.
2008;24(2):167-173



