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Jumper’s knee

* Jumping athletes -Martin Blazina 1973

* Anterior knee pain and tenderness

* Patellar tendinopathy

* Proximal, central, posterior portion of tendon

* Aetiology
* QOveruse
* High impact ballistic loading
* Tensile Load
* Patellar Impingement

* Blazina M, Kerlan R, Jobe F, et al: Jumper's knee. Ortho Clin North Am 4:665-678, 1973 bl

Loads on patellar tendon

Andrew Amis

* Applied 1KN to 10 cadaver knees-strain

Anterior Posterior
10 3.9% 4.9%
60  2.7% 4.6%
90 1.7% 3.2%

Jumper’s knee
S

* Lesion is proximal posterior central
* Why here--——-Unknown
* Theories

Posterior impingement

Greater load

Fibres here are shorter but with
similar elongation under load
Hamilton-adaptive response to
compression loads

e O s

Pathophysiology

Repetitive overload

Microscopic tears
Mucoid degeneration

Collagen separation / collagen degeneration *

*
*
* Fibrinoid necrosis
*
* Regional variation in vascularity / neovascularity
*

Pain mediated by glutamate and other non-prostaglandin pathways **

* KhanK etal, for clnical management
Sports Med. 1999;27(6):393-405.

** Alfredson H et al. I dor free gl

gutamate 3 i s knee. J Orthop Res. 2001;19(5):881-886. b




Prevalence
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Prevalence of Jumper’s Knee Among
Elite Athletes From Different Sports

A Cross-sectional Study

Qystein B. Lian,"" MD, Lars Engebretsen,** MD, PhD, and Roald Bahr," MD, PhD

From the *Oslo Sport Trauma Research Center, Norwegian University of Sport and Physical
Education, Oslo, Norway, | Hospital, Norway, and the *Orthopaedic
Center, Ullevél University Hospital, Oslo, Norway

613 Norwegian national elite athletes
50 symptomatic
Oslo, Norway
2005

Lian 08, Engebretsen L, Bahr R, Prevalence of jumper” study.am) P
Sports Med. 2005733(4)/561-567. Sy nogend

|

Risk factors for patellar tendinopathy: a systematic
review of the literature

Henk van der Worp,' Mathijs van Ark,' Saskia Roerink,2 Gert-Jan Pepping,?
Inge van den Akker-Scheek,' Johannes Zwerver'

* Weight * Leg length difference
* Height * Arch height of foot
* Weight training * Quads flexibility
* Jump training * Hamstring flexibility
* Waist-to-hip ratio * Quads strength
Lian 0B, Engebretsent, Bahr . Prevalenceof umper- sudy.AmJ
Sports Med. 2005;33(4)/561-567.
Ven derWorp H et al . 63 Sports Med 201 5: 446-452

Jumping Sports
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Prevalence

Soccer (F) [T 3 Current symptoms
Team handball (F) |

* Overall prevalence 14%
* Previous symptoms 8%
* Career prevalence 22%
* Male 2:1 Female E
Wrestling

Orienteering ]

* Variations between sports Cycling
o 10 20 30 “© 50 60 x|
* Duration of symptoms Trewence ()
* 3225 months

Lian 0B, Engebretsen L, Bahr . Prevalnce of among )

Sports Med. 2005;33(4)/561-567. Syney Oopascic

|

Risk factors for patellar tendinopathy: a systematic
review of the literature

Henk van der Worp,' Mathijs van Ark,' Saskia Roerink,2 Gert-Jan Pepping,?
Inge van den Akker-Scheek,' Johannes Zwerver'

* Weight * Leg length difference
* Height * Arch height of foot
* Weight training * Quads flexibility
* Jump training * Hamstring flexibility
* Waist-to-hip ratio * Quads strength
Lian 0B, Engebretsen L, Bahr . Prevalence of umper’ knee among mJ
Sports Med. 2005;33(4):561567.
Ven der Worp H et al » i siew ofthe 8 Sports Med 201 45: 46452

Imaging

Comparative Accuracy of Magnetic
Resonance Imaging and Ultrasonography in
Confirming Clinically Diagnosed Patellar
Tendinopathy

Stuart J. Warden,"" BPhysio (Hons), PhD, Zoitan S, Kiss, MBBS, FRANZCR,

Frank A. Malara,” MBBS, FRANZCR, Alistair B. T. Ooi} Jill L. Cook," BAppSci (Physio), PhD,
and Kay M. Crossley,’ BAppSci (Physio), PhD

From the 'Department of Physical Therapy, School of Health and Rehabilitation Sciences,
Indliana University, Indlianapolis, Indlana, *Centre for Health, Exercise and Sports Medicine,
School of Physiotherapy, The University of Meibourne, Melbourne, Victoria, Australia,
“Department of Radiology, Mercy Private Hospital, Melbourne, Victoria, Australia, "Victoria
House Medical Imaging, Prahran, Victoria, Australia, *Department of Radiology, Austin Health,
Heidelberg, Victoria, Australia, and "Musculoskeletal Research Centre, School of Physiotherapy,
La Trobe University, Bundoora, Victoria, Australia

Wardens —
tendinopathy. Am ) Sports Med 35:427-436, 2007 Syiny rogengc 1




Imaging
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MRI'V Ultrasound

*

Level 2 evidence - Cohort Study
* 30 clinical patellar tendinopathy
* 33 asymptomatic, activity matched

* MRI
* GS-US Grayscale Ultrasound
CD-US Colour Doppler Ultrasound

*

parative accurs P
Am) Sports Med 35:27 436, 2007
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Imaging
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MRIV Ultrasound McNemar
Variable MRI* Gs-us® Tost
Asymptomatic w21 26
* Ultrasound more accurate oresentiabsent) w !
than MRI to confirm clinically Symptomatic 17138 26/4

present/absent)

diagnosed patellar
tendinopathy

0.04
0.01°

93) 1.00
81(64-93)

70 (60-83)

* GS-US greatest sensitivity 685181  §7(70.96) ~
alu

v )
Likelib

d of positive 3.1 (1.4-6.9) 4.8 (2.3.9.9)
sult

* CDAUS indicated Ilke“hOOd Of ik f negative  0.5(0.3-0.8) 0.2 (0.1.0.4) -
being symptomatic test result

WardensS etal f
tendinopathy. Am ) Sports Med 35:427-436, 2007

[ m—
patellar Syney Oopascic

Imaging

MRIV Ultrasound

* Needa good radiologist

* How often do we see an
US film on screen in OR? Patella

fen'S et
tendinopathy. Am ) Sports Med 351427436, 3007

Clinical scoring system

* Victorian Institute of Sport Assessment (VISA) Score

The VISA Score: An Index of Severity of Symptoms in
Patients with Jumper’s Knee (Patellar Tendinosis)

Paul J Visentinil, Karim M Khan.2, Jill L Cook?3, Zoltan §S Kiss4,
Peter R Harcourt & John D Wark?
for the Victorian Institute of Sport Tendon Study Group
The University of Melbourne (Department of Medicine-RMH), Parkville;
2The University of British Columbia, Vancouver, Canada (School of Human Kinetics);
3Griffiths University (Faculty of Science), Gold Coast, Queensland;
4gast Melbourne Radiology, Melbourne, Victoria;
Svictorian Institute of Sport, South Melbourne, Victoria, Australia

P e

|
[ w esmm  swmm o sme
[T T ———— — 5 o o 5 -
B [ ’ " n »
| e - sons (1
B T —
[ S .1 o e some e e s, ¢ o ot 1 You v
= - B et e o PR, o how o1 G o T BT
| M e e 05 mins. 10 mins. 1115 mins. >15 mins.
5 o a =) o a
e s O o . .n B »
an T T " [u}
4. Do you ave pain when doing 3 full welght bearing lunge? stlj o POINTS
por
] = S —
o L R S B S T €an you traln practise?
5 oo e et st a s comm e oo
POINTS. o o o =] o
ek L e e e A i o 2 5 7 1
B ————— pores (3
b ponTs . _ — —
0 B A 1 TOTAL VISA SCORE D
e ORE LY o -
[ ————————
¢ 3 etata |
§ 0 Meanansnn : moasea cpercon
7, D Pl comstion ot e sy b | Most
% ne e o e v e . i
cone * PRTSEn | Symptomatic Asymptomatic
& s compts ETHER . o C s st | |
e e ot o g gl s, | | |
achvy, pese omplee 08 oy. | 0 100
I |
|
|

Universal agreement

* First 6 months
* Non operative treatment

»
Fig: Elattrache NS. Percutaneous Ultrasonic Tenotomy as a Treatment for Chronic Patellar Tendinopathy—lumper's Knee. Operative Techniques in  seaney orope
Orthopaedics. 2013 23(2) 98-103




Non Operative Management

* Avoidance of painful activities
* Physiotherapy

* NSAIDS

* Extra corporeal shock wave

* Low level laser

* Injections
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Non Operative Management

Physiotherapy

* Eccentric strengthening program
* Therapeutic Ultrasound

* lontophoresis-electricity deliver
* Phonophoresis-US deliver

* Topical nitroglycerine

Non Operative Management

Eccentric Quads V surgery

SURGICAL TREATMENT COMPARED WITH
ECCENTRIC TRAINING FOR PATELLAR
TENDINOPATHY (JUMPER'S KNEE)

A RANDOMIZED, CONTROLLED TRIAL

BY ROALD BAHR, MD, PHD, BIORN FOSSAN, PT, SVERRE LOKEN, MD, AND LARS ENGEBRETSEN, MD, PHD

Investigation performed at the Oslo Sports Trauma Research Center, Department of Sports Medicine, Norwegian School of Sport Sciences;
the Health Department, Olympic Training Center; and the Department of Orthopaedic Surgery, Ullevil University Hospital, Oslo, Norway

»
Bahr R et al. Surgical Treatment C e s Knee). JB1S(Am) 2006 85(3) 1689-1698  Syaney Orrpaedic

100
—e— Eccentric training
80 —O— Primary surgery
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»
Bair R etal. Surgical 3 Knee). JBIs(Am) 16891698 T ORI ]

Op
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Allanmdm

nnmary surgery
(n=20 knus)

Surgery = Open patellar tendon debridement
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eccentric training
(n= 20 knees)
3
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Bahr R et a. Surgical e « 16891638

Non Operative Management

* No advantage of surgical treatment over eccentric
exercise program

* Trial of eccentric exercises for 12 weeks before
considering open tenotomy

Bahr R et al. Surgical Treatment C e P per's Knee. JBIS(Am) 2006 88(6) 16891698 Syaey Orvopacdic |
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Non Operative Management

Non Operative Management

NSAIDS
Injections
* Widespread use

* Little evidence of efficacy in chronic
tendinopathy *

* Associated risks
* Gl upset

* Corticosteroid injection

* Prolotherapy-injections stimulate
collagen

* Plasma Rich Platelet injections

* Renal damage

* Increased cardiovascular risk

*Mehallo CJ et l. Practical i CinJsport Med.  pat—q |
2006516(2)170-74 ey Orgone Fig: Elattrache Ns. Percutaneous Ultrasonic Tenotomy as a Treatment for Chronic Patellr Tendinopathy—lumper's Knee. Operative Techniques in  Ssarey
i eseaen st Orthopaedics. 2013 23(2) 98-103

Corticosteroid Injection

US Guided Sclerosing treatment

Arch Orthop Trauma Serg (2009) 129:369-37
DO 10.1007/500402-008.0655-1

———

ARTHROSCOPY AND SPORTS MEDICINE

Patellar tendon ruptures in weight lifters after local steroid Ultrasound-GUided SCIerOSing Treatment
injections prare e e ' in Patients With Patellar Tendinopathy
(Jumper’s Knee)

Shen-Kai Chen - Cheng-Chang Lu - Pei-His Chou
Lan-Yuen Guo - Wen-Lan Wu

44-Month Follow-up

* 7 weight lifters over a 2 year period

* Average of 9 steroid injections

* No other risk factors for rupture

* Mean loss of 8% of power of knee
extension 2 years after surgical repair

Aasne Hoksrud,”! MD, and Roald Bahr,'! MD, PhD
Investigation performed at the Oslo Sports Trauma Research Center,
Norwegian School of Sport Sciences, Oslo, Norway

Hoksrud A, et al. Ultrasound-Guided Sclerosing Treatment in Patients With Patellar P P Follow-up. AISM
Kaohsiung Medical University Hospital, Taiwan 201139(11) 2377-2380

US Guided Sclerosing Treatment

Prolotherapy -
Platelet-Rich Plasma Versus
Focused Shock Waves in the Treatment
* Polidocanol injected into area of neovascularisation of Jumper’s Knee in Athletes
* VISA score pre, 12, 44 months Mario Vetrano,*t MD, Anna Castorina,! MD, Maria Chiara Vulpiani,' MD,
* 29 patients Rossella Baldini, PhD, Antonio Pavan,® MD, and Andrea Ferretti,| MD
Investigation performed at the Sant’Andrea Hospital, Sapienza University of Rome,
* 12 patients required arthroscopic surgery during f/u Rome, Italy
* Effective for a little over half the patients
*

Other patients had significant improvement in VISA score

Hoksrud A, etal.
201139(11) 2377-2380

With Patellar pathy (lumps

Follow-up. AISM

Vetrano M et a. Platelet-Rich Plasma Versus Focused Shock Waves in the Treatment of Jumper's Knee in Athietes. AISM 2013 41(4) 795-803




Platelet Rich Plasma

* 46 consecutive athletes

* Randomized to 2 treatment groups
*

*

2 autologous PRP injections over 2 weeks
3 sessions of ESWT

* Both groups had significant improvement in symptoms
* No difference between groups at 2 months
* PRP group significantly better at 6 and 12 months

»
inthe per'sKneeinAltes. AV 2013 416) 795303 £ 0
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Surgical Management

“

* US guided percutaneous tenotomy
* Arthroscopic debridement

* Open debridement
* Combined arthroscopic and open debridement

16 patients
15 “some level of improvement”
10 “returned to prior level of competition”

atrach . PerutaneousUtrsonc Tenotomy s Tratment o Chrni atelr Terinopthy—lumpers Knce. Operave Techiauesin P
Orthopaedics. 2013 23(2) 98-103 Resoarch institurd

Platelet Rich Plasma

“

Better Worse

* Filardo 2009 and 2013 * Bowman-2013 Pittsburgh
* Kon 2008 3 patients worse

Vetrano M et . Platelet-Rich Plasma Versus Focused Shock Waves in the Treatment of Jumper's Knee in Athletes. AISM 2013 41(4) 795803 Diee, Gunopnoge

Operative Techniques in

Orthopaedics

ELSEVIER

Percutaneous Ultrasonic Tenotomy as a Treatment
for Chronic Patellar Tendinopathy—Jumper's Knee

Neal S. Elattrache, MD, and Bemard F. Morrey, MD*

Elatirache NS, Percutaneous Ultrasonic Tenotomy as a Treatment for Chronic Patellar Tendinopathy—Jumper's Knee. Operative Techniques in
Orthopaedics. 2013 23(2) 98-103

Surgical Management

“

Open or Arthroscopic

* Longitudinal tenotomy

* Debride macroscopically abnormal tendon

* Inferior pole of patella excision

* Inferior pole of patella drilling / microfracture
* Paratenon repair / excision / leave open

* Fat pad excision

* Synovectomy

* Associated chondral / meniscal lesions

e O s
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64 patients (73 knees) failed non-operative management
27 professional athletes
Arthroscopic Debridement:
* Fatpad
* Patellar tendon
Mariano Giuseppe Di Salvatore,” MD, and Nicola Maffulli,'S MD, MS, PhD, FRCS(Orth) * Lower pole of patella

Arthroscopic Management of
Chronic Patellar Tendinopathy

Antonio Pascarella,” MD, Mahbub Alam,! MRCS, MS, Fabio Pascarella,” MD, Carmine Latte,” MD,

di Chirurgia , Isernia, Italy, and the
Centre for Sports and Exercise Medicine, Queen Mary University of London, Bart’s, and The
London School of Medicine and Dentistry, Mile End Hospital, London, United Kingdom

VISA scores improved significantly at 1,3,5 and 10 years.
Return to sport at 3 months
19 of 27 elite athletes returned to same level of sport

Pascarela, Antonio, et al. pathy.” | tonio, et al. . P |
39.9 (2011): 1975-1983. Seyomogende ol 39.9 (2011): 1975-1983. Sy Oreagende

ORIGINAL ARTICLE ‘CLINICAL ORTHOPAEDICS AN RELATED RESEARCH

Surgical treatment of patellar tendinopathy in crmmm——
athletes. A retrospective multicentric study . . L
Surgical Treatment of Chronic Patellar Tendinosis

T. Cucurulo, M.-L. Louis, M. Thaunat, J.-P. Franceschi* A Systematic Review

Hépital de la Conception, 13005 Marseille, France Christopher C. Kaeding, MD; Angela D. Pedroza, BS; and Bret C. Powers, DO

* Paucity of good quality research
64 athletes recalcitrant to conservative management « Highest level of evidence - Level IV (case series)

Average 22 month follow up * Systematic Review

87% patients improved  Surgical treatment of inferior pole of patella
63% returned to previous level of sport * Closure of paratenon
No difference between patellar resection and arthroscopy + Immobilization
Cucurulo, T et al ) P athletes. et B o
Sy Suzr;:ray?& pobigirioy 7“: - e e Kaeding CC, Pedroza AD, Powers BC. Surgical treatment of a

Res. 20073455 102-106. ese st

Inferior Pole of Patella Paratenon
Excise inferior pole of patella? Close the paratenon ?
Impinging lesion Encourage healing
Drill the inferior pole? Excise the paratenon?
Encourage blood flow / healing Remove pain fibres
More successful outcomes without bony work 97.1% V 70.9% More successful outcomes without closure 91.5V 84.8% with closure
Kaeding CC, Pedroza AD, Powers BC | Kaeding CC, Pedroza AD, Powers BC. Surgical treatment of
Res. 20073455: 102-106. Sy S—— Res. 2007;455: 102-106.




Immobilization after surgery

Utilized in 4 studies
Success rate 84.8%
No immobilization in 4 studies
Success rate 91.5%

More successful outcomes without immobilization

Kaeding CC, Pedroza AD, Powers BC.
Res. 2007;455; 102-106.
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* Common in jumping sports

* Affects deep proximal patellar tendon

* Non operative management for first 6 months

* PRP and sclerosing injections can be effective

* Surgery reserved for failure of non op management

* Paucity of good studies confirming what aspect of
surgery helps the patient

Syney Oopascic




