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LEARNING OBJECTIVES 

By the end of this chapter you should be able to: 
identify relevant bony and soft-tissue structures at the patellofemoral joint (PFJ) Gifferentiate between the two leading causes of anterior kn and patellar tendinopathy 
discuss PFP in the context of the biopsychosocial model Gescribe the key elements of the history and Physical exa mination when assessing th with anterior knee pain 

* discuss the value of clinical imaging for the athlete with anterior knee pain * explain the approach to treating the athlete with PFP. jn i i 
: 

» INcludin =vidence for 
Y8niOus treatment options 

g the available evide * fecognise patellofemoral instabilit and dj ; instability y fferentiate between Primary and secondary list less common Causes of anterior knee pain. 
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‘ ANTERIOR KNEE PAIN 
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fey 
THIF Catineg ne inteting knee pain 

PAatellog 

* listed in Fable 74 

TABLE 24.4 , 
Aligas Of antarier knee sain 

Prep 

Quadricepe 
tencinioparhy 

* Infr ater 

bur tis 

Patellofemoral 

instability 

* Fat pad 

imp gernent 

Sinding-Lar ser— 
Johansson lesion 

in adolescents ts 

(Chapter 33) 

Tenoperiostitis of 
the upper tibia 

Stress fracture of 

the patella 

Osgood- 

Schlatter lesion 

In adolescents 

(Chapter 33) 

Distinguishing between PFP and patellar tendinopathy 
as a cause of anterior knee pain can be difficult (Table 24.2), 
Rarely, both conditions may be present. 

In this chapter we focus on PEP and in Chapter 25 
we look at patellar tendon pain. Note that PFP can be 
caused by patellofemoral osteoarthritis, which is covered in 
Chapter 23. 

Functional anatomy 

At full extension, the patella sits lateral to the trochlea. 
During flexion, the patella moves medially and comes to 

lie within the interecondylar notch until [30° of flexion, 

when it starts to move laterally again.’ With increasing knee 

flexion, a greater area of patellar articular surface comes 

into contact with the femur, offsetting the increased contact 

load that occurs with flexion. Loaded knee flexion activities 

subject the PFJ to loads ranging from 0.5 times body weight 

for level walking to seven to eight times body weight for 

stair climbing. 
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24.2 WHAT IS PATELLOFEMORAL PAIN? 

| PRACTICE PEARL 
“Patellofemoral pain” is the preferred term used to Gescribe pain on and around the Patella. 

PFP* is not casy to define. 
Of different sy mploms and 
many Vears of research 
Patellolemora) research 
Varies greatiy in 
Pain, ¢ 

as patients experience a variety 
Physical fflipairments, -? Despite 

and international consensus from the 
community.” the te 

the literature, with terms such chondromaizeia patella, pateliofemor 

rminology used 
a§ anterior knee 

al arthralgia, patellar 
d synonymously,®: !6.1! 

iS Suggested to encompass 
€ anterior part of the knee rlor knee pain due to 

Opathies around the kne syoidrome. Sinding-Larsen—Johansey Sehilatter disease. 
Pathologies those 
be diagnosed with 

Pain and patellar pain Syfidrome often use The term “anterior Knee pain” 
all pain-related problems of th By excluding ante 

intra-articular 
&, bursitis plica 

disease, Osgood. MeUroMas and other rarely occurring who presen with anterior knee pain Can Wha! is poy Called Pp 6 
CNOUS pain complaint wi 

juadriceps weakness " 
suiatty Aarttral be decreased jn severe cases but usually 

— - 
stricted 

a “commonly restri 
Ment 

May be restricted In Shy GIESUON; Co res ; 4] glide due to tight lateral structure 

(Hon oF subluxation Rare " ( { QUadricans y,. 

Normal PFJ biomech- 

Decline squats aggravate 
has less effect 

subchondral bone, the synovium, the retinacy| infrapatellar fat pad.'*" However 
Specific tissue pathology has failed to deter; 
any) anatomical structures are directly 
pain. Pain is defined by the International the Study of Pain as “an unpleasant Sensory experience associated with, or 
with, actual or potential 
tissue damage is not a 

assoc 

and em 
Fesembling that ac, chit, tissue damage” ™ 50:1 35 ¢] 

Derquisite for pain. 
FP may be initiated by mechanical OVerload, oy. 

factors Sucy) 
er time pain May be present due the potential threat Of Ussue d 

emotional experience, regard actual or potential tissue d 
COMponent. Focusing Primarily on the implicate and biomechanics neglects this pain experience,” See 
Medicine be. Foundations 

amage. Importantly 
less of whether it is ca 

aMmage. as there js q Ds) 

Critical aspect 
also Chapter 10 in Clinicui 5) 

Powers and Colleagues" have proposed 2 tl framework linking biomechanics to the deve of PFP This framework. based on SMAl CROSS see Studies, may help to systematise a complex range of physi! features ang Provide a rationale oss oriented (reatments. The framework implies thé ee ScCurs due to Peripherally based nociception cause ' altered loading Of the PP). 
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ox 24.1 The “pain” in PFP 

yocal and central contributors to PEP 
pai js a complex protective mechanism. Although »pciception is af input to the brain that may result in pain 
gre brain receives many other inputs before deciding te 
_geate the sensation of pain, some of which may be far 
“mare severe than the level of nociception. 

’ The emperience of knee pain is modulated at different sites 
body, both locally and centrally within the brain and 

cord, This Means that both local peripheral nociceptors 

: d central pain mechanisms may influence the 

js experienced, While we use terms like PFP, what 

jean is that pain reflects the perception of threat 

he state of the tissues; pain is not “in” the PEi—that’s 

s perceived. Pain Is a driver of behaviour to protect 

(see Chapter 10 in Foundations of Clinicat Practice). 

je with PFP have altered peripheral 

al pain mechanisms? 

iq research demonstrates signs of peripher
al 

sensitisation in adolescents and adults with 

milarities underline the need to consider 
the 

ig impact of PFP. More specifically, research 

adolescents and adults with PFP display 
both 

lespread mechanical pressure 
hyperalgesia 

reduced pressure pain thresho
lds 

the knee and on the tibialis 
anterior 

lateral arm).”" 
2, in research bath adol escents
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TERING (jg Wer Vittle—management 
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is focused on 

CHve a ‘“ 

Velope of Tine tien, 
Emer Binge ., 

considered | Evidence siggedty that PFP dhdutd ‘be 

Dsyehatogt a 4 Tramework that encompasses the hinlegieal 

the Heal and soctal Aipects that éan inftuence 
percent | in | & 

PUON and maititenance of pain, Neither the 
bier an bei ee bi ey HWasue nomeostasis Model adequately 

PEP! rede Park mtribution of these three components to 

Tight as ott i 0) : Is time to considers PPP in the same 

ie 8 ap Her persistent musculoskeletal pain complalrits 

OX 24,1, 

1S possible that these individuals are at risk of 
a fecurrence of PFP, perhaps at a lower threshold of 
Activity than would formally be required ta ilicit 4 air 
response,*? and this may ir part explain both the poor 
Prognosis and recurrent nature of PEP. 

Clinical signs that may suggest facilitated 
central pain mechanisms 
In the clinical setting, the following signs may suggest 

facilitated central pain mechanisms: 

+ disproportionate pain, implying that the severity of the 
pain and the related reported or perceived disability are 

disproportionate to the nature and extent of the injury 

the presence of diffuse pain distribution, allodynia ana 

hyperalgesia. 

Clinical management 
if this fits:your patient with jongstanding PFP and they Nave 

not responded to your normal exercise protocol, you might 

want to consider the following (adapted from Nijs et al.*>)- 

be conservative when estimating the initial training 

loack start with a lower baseline and progress from 

there, depending on symptom flaring 

monitor symptom flares after exercise ang progress 

exercises depending on the response 

advise the patient that minor symptom flares are natural 

Guiting ihe iniiial stages af exercise therapy, butthey should 

cease once the exercise routine has been established 

advise the patient that increased pain during and shortly 

following exercise Is acceptable but that they should 

avoid continuously increasing pain 
Intensity over time 

inclucle aerobic exercise as well as motor control training 

exercise the whole body, not just the painful limb 

(including cross-education ana strength 
training of tne 

. 

P dis) itered pain mechanisms Leann 

ened F Fknee pain. Such inet) : breaks in between 
swith no history Bie . add in multiple and long recovery Teaks in be’ 

: eptiv ‘ 
RERD exercises. 
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both at the knee and of muscle function 

is associated with PPP Quadricey 
‘and impairment in 

t 

tin people with PFP. 

} 
Ipp 

th increases the tisk of developing PFI 

) lateral trunk, hip abductor, extensor and 

eth has also been linked with PFP.“"*" Recent 
sis that strength is not the only important 

with impairment in muscle power, steadiness and 

ace also associated with PFP.“""* 

movement patterns have traditionally been 

nked with patellar maltracking, including movement of 

lla relative to the femur, and the femur underneath 

lla driven by hip or foot movement patterns," 

At the hip level, weakness or delayed onset of hip 

and hip external rotator muscles contributes to 

excessive hip adduction during weight-bearing activities 

1 people with PFP.*”* Reduced peak knee flexion, trunk 
cadence are consistently found in individuals 

with PFP during stair climbing and running.*° 

Heaon and 

At the foot level, dynamic foot finction (e.2. plantar 
gading) and static foot posture (e.g. increased pronation, 
navicular drop and arch height mobility) are associated 

2.34$-40 
with PFP and may contribute to its development.*” 

24.4 CLINICAL APPROACH 
The clinical approach revolves around a thorough history and physical examination. The role of imaging in PEP is thinimal, 

History 

Several important factors can be elicited from the history of ae athlete present Ing With anterior knee pain. These include ms ie location of the Pain, the nature of aggravating CUVITIES 

3; 
onset and behaviour 

ated clicking, &lving way or swe 

the history of the 
i Pain, and any assoc} 

ae fling, 558 
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ihe decline sejuat 

PEP js a nomspecifie pain 

j-defined and the locatin is often 

specific structures The onset of pai 

and unrelated to an acute injury, H 

secondary to an acute traumati 

knee) or consequent to another knee 

anterior cruciate ligament [ACL |) 

The patient presents with 

usually exacerbated by PFJ loaded 

ascending /descending stairs or runny; 

is aggravated by prolonged sitting, but 
aggravate patellar tendinopathy 

not diagnostic of PFP. Pain dur 

worsens is more likely to be of 

whereas pain that occurs at the st 

after warm-up and returns after activity is more ji, 
patellar tendinopathy. 

While the pathologies of patellar 
may coexist, in practice they Tarely 
clinical entities. Table 24.2 is an aid to d 
PFP and patellar tendinopathy based on 
and presentation. 

The type of activity that aggravates a 
also aids diagnosis. Consider two contrastin 
patients may report as Causing pain at the infr: 
In one case, the Precipitating activity of bas 
repetitive loading (specifically enero) Sh 
of the patellar tendon. Suggesting the d 
tendinopathy. In the other, a freestyle swimmer reports 04 
following tumble turning or Vigorous kickino 
where there is no energy storase and 
tendon but a forceful extension of the knee, lead 
SUSPECL an irritated fat pad. The mechan 
the aggravating features are Critical to an accurate d 

A history of erepitus commonly s 
that the patella moves laterally at certain times suse 
Patellofemoral instability, An imminent | 
may be associated With patellar subluxation, PEP or meals 
abnormality. Although frank, dramatic giving way is ws! 
associated with ACL instability (see Chapter 22), # 
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opACTICE PEARL 
amhough the history provides Valuable information jningto extrinsic factors, careful clinical examination ~ required to evaluate the key contributing factors 
cluding the ee tS Muscle function wement patterns. This comprehensive 
eucial in planning treatment. 

is 

and 
assessment is 

Physical examination 
aamimation Of the knee js described in Chapter 2), but Fon techniques specific to the PFJ are included here esa 

’) (b) 

fa) Single-leg Sc Figure 24.2 Examination of the PF. (a) 9'"9 ~ control, knee 
aignment, including hip/lumbar/pelvic ¢ ontr bras 

#00 lateral facets for tenderness. (c) Palpe 
glide. \e) 
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Patella position re 
Making. 

* efinical examination of 
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Manual muscle tests using a hand-held ¢ (Fig. 24.96). ¢ 
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“8 COnfiom strength, power and endyrance 
88 the range of motion of relevan 

Muscles using an incliometer 

(e.g. FABER/Patrick’s test), IL ig important to assess the 
Patient in static posiuces as well 

ints and 
and standard clinical tests 

as functional activities 
Some factors may become More obvious during specific 

functional tasks, such as the step<own or single-leg squat 
hopping or landing from: a jump, where the postural 
demands are hivh. When examining alfered movement 

Patterns and assessing 
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24.5 TREATMENT 

Current evidence suggests that non-surgical treatment 

is the cornerstone of PFP management.*’*? Effective 
ineatmment usually integrates different techniques that target 

physical impairments at the trunk, hip, knee and foot 

(€.g. muscle weakness), psychological factors (e.g. fear of 

movement) and poor load management. Interventions 

such as education, exercise therapy, manual therapy, 
taping, bracing and foot orthoses can be used in isolation 
or in combination, depending on the patient’s clinical 
Presentation, your expertise and the preferences of both the 
patient and you.*!*3.* 

PRACTICE PEARL 

The first treatment priority is to reduce pain. Managing 
icad and limiting aggravating activities usually suffices, Techniques such as taping should 
immediately; 

is PFP. 

relieve pain 
this strongly suggests that the diagnosis 

=) 
Education 

Patient education js an essential part of ma It should be delivered by je 
Patients with health 
ineffective Skilled 

hagement,*5% 
alth Protessionals—proyiding 

education naterials alone is health professionals Cah tailor 
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alegies (e.g. taping 
4 tailored management plan with the patient an 
PrOgress encourages active engagement and foster 
*Mpowerment in the rehabitit 

the individual 
ihe editeation to iN singy 

a: Ihe i] is 10r the athe, < cans) avons e 1G gaz, ci 

iid/or change their behaviouw Veto Exe ; 

Effective educators psec 

fictasial f mands’ « explain the multifactorial nattte «j PRrp.,. bin 

(fe bippsychos cial factors 
onesete! 

« advise the athlete how to manag; ‘oint m 

ay interpret pain (what is acce ora! and iniery 708 

viee on Sell-management ent « qdvise ¢ K 

importance of actively engaging equiva 

process itt f 

, apmbl 
j factorial na f bee ce Explain the muftifactorial nature of pep puncti 

Having a better uriderstanding of the 

help address the athletes miisbeliefs 4. strer 

expectations.” Explain that PFP is a copy. and 

influenced by a fange of biopsyct al Aded 
Biomechanically, it is often related to muscle .. quad 

abnormal patellar tracking." to be 

Psychological factors stich as anxiety, fg, ee com 
‘ 14 tatere “A 

and pain catastrophising ate associated w pice 

pain and Jower functional capacity.” of & 
: as a 

as reduced physical activity also play a role a, = t p 

discussed.”' 

This comprehensive approach acknowledo- , re 

ot just 2 localised knee issue, burt a conc es 
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strum. § spectrurt ae 

Advise on managing load, activity and pain ex 

i i ey (i A key to managing PFP is managing load: Progress acris 

gradually, avoid sudden spikes in intensity di | 
activities based on how the patient responds. As Pry 

. 8 varies with different tasks, consider what task 
the appropriate load when YOU progress the 
pain monitoring system®™ (€.g. where pa 
on a numerical pain scale) may guide acti 
modification and enhance adherence to the 
program. Pain levels up to 5/10 momentari ty durin 
or immediately following exercise are accel 
somewhat expected at the initial Stages of rehal 
but should not extend to the following morning 

Management, treatment options and active engagement 
Include treatment options : and self-manaz 

in the education, such as how to effective 
immediate pain-relier str 
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ening/endurance buildin 
k muscles 

ond tun gaecute strength and endurance—especialty *_aaoeps, tip. trank and ificeps surae 

be important for all patients. There js a limited evidence ing different exercise dosages jn PP 
gomparing 

9 for lower timp 

in the 
muscles—j< likely 

exercise s, but in one randomised clinical trial a higher dose 
spexercise (3x/week, 3x 30 reps, 9 exercises. 60 mins) was 
feported to be more effective than a lower dose (3x/week, 

Py iiteps, > exercises, 20 mins) for patients with PEP 
“ Suengtiening programs can be commenced early in 
the patient’s rehabilitation and progressed according to 
eit response and American College of Sports Medicine 

guidelines.” A randomised clinical trial reporting 
improvements in pain at l-year post-rehabilitation used 

premise intensities of >70% of | repetition maximum 

(l RM). This exercise prescription is consistent with 
commendations that novice to fatermediate individuals 

iain with loads corresponding to 60-70% of 1 RM for 
§x 12 repetitions to maximise strength gains. 
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forées inerease 

high-impact sports and running)! You 
to develop a resi 

has the skills 

beyond the 

SHINCe program that the athlete 
and knowledge to progress independently 

Supervised rehabilitation, 

Knee-targeted exercise therapy strategies In the past, the vastus thedialis oblique has been the focus of targeted Exercise. Howe 
CANNOL activate 
that 

ver, evidence stiggests that patients 

the vastus medialis oblique in isolation and 
AO exercise appears to be preferential for its activation 

from the other components of the quadriceps muscle. Most 

people will not require a specific focus/emphasis on their 
Vasttts medialis oblique. 

Initially, knee-targeted exercises may commence in a sitting 
Position with the knee at 90° and the foot on the floor, To 
ensure that the quadriceps are trained ina position yids = 
are required to function, the patient should begin —— Sb a 

weight-bearing position and perform functional exercises with 

steadily increasing load and difficulty as soon as possible. . 

Progression is based on their ability to einen 

control and on the absence of significant pain (2-3/10). 

Lower load tasks may include lunges, squats and StEDURS 

(Fig. 24.3). Further progression can be made from minimal 

- 
(e) 

) single-leg step-down; (a) lunge; (e) standing UPS {C) SINGIEES = 
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Mip-targeted exercise therapy strateg 
ad exercises has not ‘hanism for hip-largeted exer 
; “ors, exterctal 

tablished, the hip abduetors 

; » Joters VIS extensors are thought to stabilixe the lateral pely) 
> iaternal hip poration and adduction 

ing physical activity, Hiptatgeted exercise bes bees 

been associated with pain reduction in patients with PFP. 
The principles for hiptargeted exercise therapy are the 

kneclargeted exercise therapy, with exercises 

en non weight-bearing positions and 

Same as for 

1 Fnitialty 

essed to weight-bearing positions. It is critical to 
ial the targeted muscles are being activated during 
cise program. For example, if your assessment 

“ip external rotator weakness, the exercise program 
G focus on strengthening the hip external rotators, 

Some patients may require retraining of their movement 
§ dufing functional or potentially aggravating 

: information on movement (and 
) feiraining is available in Chapter 17.53 

Further 

Adjunct interventions 
Treatment adjuncts {passive and active) cat be used in combination with exercise or used as selEmanagement Strategies to improve pain in the short term. 

Movement retraining 
Movement retraining for patients with PFP. js receiving £fowing attention jn research and Glinical practice," Exercise therapy targeting muscle function (e.g, Strength) May Nol change movement patterns that overload the PFJ during specifie Jow- or high-load tasks Such ag climbing Stairs or running. However. movement retraining strategies Can be used to facilitate load Management at the joint level. Visual and verbal cues can help runners with PRP and CACESSIVE Peak hip adduction to reduce hip addue angles and lessen pain,” 

are Important as peak 
aSS0CiaLed With PPP anc 
address this deficit.” 
Movement fetraining can also be in the final Stage Of exercise-haseq 

tion Strategies to reduce hip adduction hip adduction during 

an adjunert iNteryentinn Interventions (0 Seturn 
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Foundations of Clinical Practice 

in-shoe foot orthoses 

fr-shoe foot orthoses have been shown ta i 

physica) Junction in patients with PEP; 

when compated with sham treatmen 

underpinning the clinical effects are yp 

midfoot width mobility not associated y, 
perceived improvement using faot ort 
exercises.’" . 

if either anti-pronation taping or Af orthosis ras, 
pain during aggravating activities, it Provides a oh. whether the patient is more likely to Fespond to op = 
Additionally, you might consider CUStOMiIsed fon) oi, or changing footwear, although the efficacy 
interventions is unknown. These interventians 
in Chapters 12 and 17 of Foundations of Cli MEU) F ACH 

Taping 

Taping is widely used in clinical practice aS an intervention for PFP. The long-held assumption {| acts by correcting the abnormal Position of 4 relation to the femur OF modifying the joint Proprioceptive input is not Supported by evidence.® 
Findings from a Fecent systematic review suo taping can reduce the fear of movement for patie PRP Although the Precise mechanism of the effect is stl 

being investigated, patellar taping is an effective intext measure to relieve PEP 
am exercise program. Tailored patellar taping wit! Strapping offers immediate pain reduction, while techiniques result in only small (untailored 1 {aping) or negligible (Kinesio) effect. A commonly ysed technique involves taping the with a medial Slide (Fig, 24.4a). It may “orrection of an abnormal lateral tilt (1 ig, 24.4 tilt (Fig, 24.46), The taping is performed with r fape. It js important that you can recognise 4 P displaced inferior pole of the patella, as taping the 
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20-6 Fatellar taping techniques. (8) Medial 6) 
fape to the lateral aspect of the patella. See 

f medially and anchor the tape to the skin Oita 
medial aspect of the knee. When taping is completed. skin creases sfiould be evident on the ins} eohe de of the knee, 

questing adequate tension on the patella, (6) Correction ofleteral tilt. Apply tape to the medial @5Pect of the patella vi ecure to the soft tissue off the inner aspect of the 
4nee. {c) Correction of inferior tilt, Apply tape across the auperior pole of the patella with sufficient firmness to 

jow will increase the patient's symptoms, Taping to “unload” 

fal pad (effectively to “lift” the patella away from the fat 

also be done, either alone or in conjunction with 

above techniques (see Figure 25.9 in Chapter 25). 

Box 24.2 contains some useful tips on taping. 

“Kove (Fig. 24.5) customised to produce biomech
anical 

ef {ég. reduce patellar displacement, incre
ase patellar 

area" and reduce PFJ stress)’ do not provide
 any 
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a general quadriceps 

program for patients with PE
P 
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Correct the 
require 

immierertilatery 

uch as A Single. 

y¥ ot least 
SIC the initial dlaanesie 
Strengthening exercises 

Ul Tape, exercises slare will usually abnormality. However, moet people 
eontinue tree ee sliiles Wasi ice PFP may initi ie Ing activities. Patients with acute oe itially heed tape applied for 24 hours a ¥ UNUl the condition seitties. The tape time can then be Gradually reduced 
Adverse skin react| ; ons can Occur beneath the rigid tape, itis Important to. shave the area to be taped and 
apply adhesive gauze tape (Hypafix® be Bae beneath the git strapping tape. For those with 
extremely sensitive skin, an extra protective barrler 
OF plastic skin can be applied before the gauze 
tape. If skin itritation stiff occurs, advise the patient 
to remove the tape. Treatment with a hydrocortisone 
cream may be necessary. Patients with fair skin 
Seem to have particularly sensitive skin and need to 
be monitored closely. 

Figure 24.5 Patella stabilising knee brace 

Manual therapies 

Manual therapies, such 

and massage, may 

PrP Joint mebilisalon and manip
ulation 

ofemoral or tibiatemora
l joint glides and 

ations, while softtissue thera
pies 

as joint and softetissue mobilisall
on, 

relieve symptoms 
manipulation 

associated with 

can inelude patel 

jawer quadrant m
anipul 
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| . THE ADOLESCENT WITH | aw PATELLOFEMORAL PAIN synor 
ane 

: ienci as a 13-yearold ¢an be quite as : rang 

Experiencing PFP a a oe ie - WITS diffs. pare! 
from experiencing it as a : “4 WS, Adolesoon, = require special Considerations to Optimis thei Iiteae ee and support them (and those close tO then Fn ; 

24.6 Mobilisation of the patella (supine or side-lying) Sporting groups and school) Opt n | 18 Ovtcomec | 
nate Meck ae 

addressing not only the physica] a8pects byt also thy | Prir 

2) attention to improving the compliance of the psychological and social factors that can influence the | 8 

S, GUadriceps, hamstring and calf muscles, as well experience and recovery. 
Sum 

as iotibial band if required, through stretches, soft- The first step is Setting their parents INVOLed in tig mor 

Assue techniques (Fig. 24.7) or dry needling. Restoration management of their symptoms. Managing a ices = 

c nal tauscle and fascial Jength is the goal. Further condition can be challenging for adolescents and ime, . = 
Sa eet seats ecrmiaies inciuding dry needling ean their parents is often crucial to help them Havigate the the 

lin Chapter 25 in Foundations of Clinical Practice. situation successfully,” 
nig 

Evidence for these interventions can be found at www. Fo. example, most ss PEP have-a gen a) 

clnicalsportsmedicine.com. 
desire to continue being part of their Sporting tea, 

var associated socia| circles. What Will they do if they a to reduce their SPOrts participation for 4 short pe 
7 they comply, or witt it be too difficult being away {to 4 their team? The roles of the parent, coach and cli Can be vital to help the leam despite being unabi 

Collaboration between t 

adolescent tO remain part of Us 

© tO participate at their 
he adolescent, par Clinician is Key to ensure successful management Importantty. research ¢ Xercise-based interve Enlisting the 

be vita}, This 
they can best 564 

Jemonstrates that complia Figure 24.7 Soft. htions is poor among ado! ifiotibial bang nance be Parents’ Support to help with com oa 

Can be achieved by discussing Ww 
SUpport their child 

tissue therapy—myofasciai tension of the 
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248 PATELLOFEMOR,AL INSTABILITY 
as is the case ay the shoulders, “instability* j, fale 
i em for “dislocation”. [t describes EXCessive joint ‘e08e of niotion (and is often referred to #5 subluxation) lifferen; preliofemoral instability may be primary aS P ie! Primary (patellar Cents sipluxation) OF Secondary (due to previous acute patellar (Comes slopation: see Chapter 22), 

is = 
volves F 
0 the “primary pateliofemoral instability 
their : that predispose to primary patellofemaral 

include patella alta (a patella that is located 
Nn the eriony than nornial), trochlear dysplasia and 
pain ligamentous laxity. Patients usually describe a 
lving 
- the 

Treat 

and 

Ked 

Vill 

1 Of instability (the patella moving or slipping) and 

rn of tenderness around the patella may be similar 

More generally distributed. Examination reveals 

‘mobility with apprehension and pain when 

patella laterally. 
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ensu P i ding advice to avoid Seetayating activities and 
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Surgery js rately indicatec 
{0 Correct the Predisposing fact include arthroscopic medial pli 
Procedures 

Surgical approaches aim 

ors. and techniques used 

cation, Bony realignment 
including trochleoplasty have largely Jost Popularity in Scandinavia and Australia, but are performed in the US and elsewhere. 

These interventions often do not have favourable outcomes, so should only be considered if @ properly managed Conservative program fails, If the athlete does opt for surgery, an intensive rehabilitation program is vital, 

Secondary Pateliofemoral instability 

Secondary patellofemoral instability results from a primary 

dislocation episode (see Chapter 23 for acute management) 
which ruptures the medial patellofemoral ligament— 
the main static restraint to lateral patella translation. It 

acts like a guy rope on a tent. Individuals with persistent 
patellofemoral instability after an acute dislocation may 

require additional investigations. Radiographs may reveal 

osteochondral damage to the articular surface of the 

patella and femur, as weil as predisposing anatomical 

abnormalities. 
Arthroscopy may be required to remove a loose 

osteochondral fragment and, if appropriate, the medial 

patellofemoral ligament may require reconstruction.” 

Surgery should be followed by intense rehabilitation, 

following the same guidelines as for primary patellofemoral 

instability. 

There is evidence that in adults, surgical management 

of primary patellar dislocation Seats howe 
Sli 

recurrent distacation.”" However, 
a 2023 systematic revi 2 

10 difference in Oulcome comparing 
surgery 

adolescents and children 
demonstrated 1 

with conservative mana
gement for 

j H LP 

following patellar d
islocation, 
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-c OF 24.9 LESS COMMON CAUSE 
ANTERIOR KNEE PAIN sy qriake tap Ue 

rerior Keres pain, are Or 
i avn two CUtKHEONS 

mi 4 ais  eandroiie atid 

Synovial plica syndrome 

the svnovial plica, a synovial fold found 

tedial_exige of the patella (see Fig. 24.8), 

nsiderable debate. An inflamed plica 

pain Jocated anteriorly, medially Buse Variable 

te may complain of sharp pain on squatting, 
mic quadriceps tendinopathy. On examination, 

sometimes palpabic as a thickened band under 

| Tails 10 tespond to appropriate non-surgical for PFP {for a minimum of 12 weeks). In 
4 corticosteroid injection into the plica can be rec. Arthroscopy and remoyal of the synovial plica 

- Tesérved for cases that fave persistently not 
nded to non-surgical approaches. 

Bipartite patella 
Bipartite patella is a congenital condition that occurs when the two bones of the patella do not fire together as they 

KEY POINTS 
* Anterior knee Pain is one of the most 

* 

common musculoskeletal cond tions. The two Mest Common causes are PFP and pateltar téndinopathy, which have similar attributes, but farely Occur together, 
AS with other chronic pain Conditions, 

conse™' 

* at addre 

peductO 
rargete* 

yaitored 
reduce 

adjunct 
an exer 
neediin 

Figure 24.8 Synovial plica {a) Medi: Syren, presents with pain in the region bien, Shtee.), REFER! and of tissue may be pal A band o | oc 
from the medial patella to the epic cts 
(b) A frayed, thickened synovial pj) 

at arthroscopy. if catches betwee ri ty 

femoral condyle. 

normally would during early childhood. ea 
common, affecting about 2-5% ie 
usually asymptomatic. However itl at 
adolescents, it can become SYMptomatic 
loading activities. such as downhill running 

Diagnosis can be made on radiography oF Mat 

of the DO 

— i 

treatment options include rest. EXETCises (5 
strengthening), nonsteroidal 
bracing and immobilisation, 
arthroscopic excision. 
reduction internal 

ANti-inflamigar, 
Surgery, Such a 

lateral retinacular Telease op fixation, is Tarely Necessary! 

* Impairments in Muscle function may also Contribute to the development of PFP so muscle Strengthening and movement retraining are also an important Part Of treatment, 
* Medical imaging is of relatively jittle value in dlagnosing Nd treating anterior knee Dain. Obtaining a Comprehensive hi and eonducting a skitful focused physical €XamMination are crucial for With anterior knee pain. 
KEY Clinical clues In the history and pres 
of syMptoms €an guide you to differentiate between PFP and Patellar tendinopati 
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CHAPTER 25 

Patellar tendinopat
hy 

with KARIN SILBERNAGEL and PAUL BLAZE
Y 

CHAPTER OUTLINE 
\ 

25.1 Patellar tendinopathy 
: 

25.2 Clinical approach 
J 

25.3 Management | 
| 

25.4 Less common causes of anterior knee pa
in 

i 

t 

LEARNING OBJECTIVES 

By the end of this chapter you should be able to: 

- differentiate between patellar tendinopathy and other sources of anterior knee pain 

* recognise risk factors for developing patellar tendinopathy 

* conduct a comprehensive assessment of the athlete with anterior knee pain 

* engage in shared decision making to determine whether the athlete can continue to play 
sport while undergoing rehabilitation 

, prescribe a course of exercise-based rehabilitation, supported by management of the athlete's 
training load, biomechanical corrections and possible adjunct therapies 

* monitor the athlete’s rehabilitation progress across various domains 
* recognise less common causes of anterior knee pain. 
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z PATELLAR TENDINOP, 4 saat advances nave Deen in 

tellar tendinopathy 
in the pas} of Clinical Sports Medicine 

parity greatls Impaired the career Hira Reflecting the improve 

Nadal Managed the condition sitice Da parried #10 WIR Many rtrore Grand Slany ant thy need NOt end a professioy; 
~ skilled management, 

wellar tendinopathy is also known 
aug to its Prevalence iN jumping spo 
gatement on clinica) ter Rinology recommended that the jem “tendinopathy” be ussd for conditions Wit} 
gendon pain and loss of function related io loading activities _ Patellar tendinopathy can occur at both the Origin and gesertion of the patellar tendon (Fig. 25.1) ang should be 
Se 2 OP avacriceps tendinopathy, patellofemon, pain and Osgood-Schiatter disease {in 

Risk factors for patellar tendinopathy 
R excess mechanical load is the key risk factor for 

ing patelfar tendinopathy, Activities that place high, 2 Siress on the patellar tendon, such as basketball. 
soccer and jumping sports (e.g. high jump or 

jump), increase the risk of patellar tendinopathy. 
il running causes the quadriceps to place large 

ids On the anterior knee and can cause patellar 
(but more often patellofemoral pain), 

on, poor lower-limb biomechanics. including 
iment of the hip, knee or foot, may increase 

ma 

decades 

Ey mM Hye 

al leas 2009 
titles, Patella, ay Sateer, byt it does 

as “hiniper's Knee” rts,!-3 

' persistent 

adolescents), 

Dlay 

nd poor ankle dorsiflexion, may contribute 

ndinopathy by creating excess strain on the 

evidence for these being modifiable risk 

? hat hey further exacerbate the risk of 

fendi forming 4 tendinopathy include not per orm 

a sub-par warm-up routine); improper 

Pateliar tan { Westie fendiniapathy CHAPTER 25 

Pateting 

tendinapate 

Dists) Patetlar 
tendinopathy 

Figure 25.1 Sites of tendon pathology in the knee extensor mechanism, The mast COMMON presentation is patellar tendinopathy, Pain at the distal tendon (tibial tuberosity) can be associated with spandyloarthropathies. 

training technique such as “stiffer landings” characterised 
by higher knee angular velocities, faster ankle plantar flexor and knee extensor moment development, and higher idading rates during landing:’ and a sudden increase in 
training intensity +/— duration, 

Finally, being Overweight or having a high body mass 
index (BM{) can increase the load on the tendon during 
physical activity, increasing the potential to develop 
tendinopathy. 

Clinical features 

Table 25.) outlines the common features on history taking 
and physical examination of patellar tendinopathy. The key 
to muking an accurate clinical diagnosis is that the athlete 
complains of welllocalised (focal) pain in the tendon close 
to the distal pole of the patella, or at the distal attachment 
to the tibia (less common); see Figure 25,1. Pain in the 

mid-substance is rarely reported. Ath{etes will report that 

their pain and slilfness are Joad-related and avgravated by 

jumping, changing direction and decelerating. The hallmark 

sign of patellar tendinopathy is that the athlete’s pain and 

stiffness dissipate following a warm-up. 
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i TABLE 25.1 Clinical features of pate tendinopathy 

spoul? i 
A ellar j fi fi Share chan 7 : | feature often found it oa Wing running with repettive JUMPING: S58CP change Of direction OF a: 

Clinical featur ities involving fUNnNS JiSSPPEArS followin, Om ue Oo cin Poel of the patella, bat Beciees’> St Srenee ee tollawing Warmay, es co! 
nset ee ‘ior pO eS 1 i an 
a ar ee a Located at the infe = ee patella, although can be tender in-athletas without eene! i 
ain/stitin ee ; ior DO srolleess KMS : he inferno 

—_ —— 
m 

Localised tot ee —— mpto 
Tenderness 

SS ee : 
sy¥ — See gofthetendon, butnojointsweling pigne? = Te _-— fe May have thickening O10 

jow ste 

Swelling a a ee SSS ————— 
d 

LS 
———— ay stots - Fe 

: —————— cj ness of inhibition 
orw 

Crepitus __., Se eee wing long-term quadriceps weakness UE El en f Bo? en —) Rare—only following (on 

(see \ 

Giving way SS SS -. ke s. don —— =e ——— 2 ten Knee range of motion — anit NOUN SS ———— — 
Patellofemoral joint movement Normal —— sce sawn Gacine squat testing, or during resisted knee extensig, 4 

Trancional testina Athletes are Rey ee re oe) 

Some athletes with patellar tendon Pathology are 
25,2 CLINICAL APPROACH tender on palpation at the junction between the ee i us : @ ains 

sila. s sting i nti 
You can evaluate tendinopathy using nine core doma ‘i tendon and the patella, so testing through Palpation 4, ° : i veral BAP aT RETA? Fa Se : that reflect the athlete’s physical, psychological and over does not have perjéct sensitivity. However, most athe, wellbeing.* The domains arc: patellar tendinopathy will be tender on palpation, especialy 
* the athlete's rating of the condition at the inferior pole oie patell a eadon (Fig. 25.2), so ni 
* pain on activity/loading useful to assess for pain on palpation to SUpport an accUtaye 
i ticipation in daily activities, work and sport diagnosis. Pain on palpation should not be used as a reliable . * _ a} a Sses, res § ‘ Han’ 

* Tunction (a sudjecrive rating from the athtete) outcome measure tG assess the response (0 rehabilitation: 
* psychological factors 

* disability 

* physical function (an objective taling including aspects 
such as musele strength) 

* quality of life 

Figt * pain over a specified time frame. 

tent gS es h s 4 
and 

Much of the information that informs your assessment of 
‘io the domains can be captured during the patient subjective 

assessment Or Using appropriate patient-réeported outcome 
meéastires (PROMs), 

Physical examination 
To assess physical function, assess for Weakness of the lower. limb muscles, including the calf, quadriceps, hamstring and gluteal muscles. A Joss in muscle strength in any of these Muscle groups can result in dysfunction of the kinetic chain, especially in its ability to function as a coordinated Spring or its “plvometric Capacity” (important for running and jumping tasks). Assessing lower limb symmetry during running or jumping (e.g, using force plates) may also be useful, as a ymmetry can overload one side of the bady, Strength and plyometric deficits may Predispose to or be a 

l, BUC either way they are important to 
ay be addressed during rehabilitation, 

(b) 

Figure 25.2 Patella fendinopathy is most often asso 
with pain at the inferior pole of the patella (a), butmey occasionally present at the insertion of the patellar ten" onto the tibial tubercle (b). 

PRACTICE PEARL 
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A, yogic may DE Painon Palpation is a useful screening test: this" | Patellar tendinopathy. \ 



wea clinical diagno 

go make 8 * Bios SHORE Of PALO) \ be able 10 reproidyoe the athe k 

hou pigh loads on the tendon, 4 na 
ne paces the highest loads on the ‘i SNP edgy 
wae considered as the best text jy, thoes Mar tendo 1 ay 
jel joads (Fig. 23.3), Fo; those ee is - 
ef roms you Cail assess NMnetion = ne ndon leads Uno); finetion 1 : — nie! step-down (10 cm), IWeles mitt 4 NElWities = 

f 
ue a 

a jepeated Jump and ONep ais, 
a) pox 25.2 later in the chapter 4, Ic = (se joading exercises), 

With Iba) 
\ + 

Wine att tlabte 
! Prop essivel, 

Figure 25.3 The decline squat maximises patetfar 
on load ard can be used for diagnasis, monitoring 
Wealment. Arrow indicates that the athiete flexes the 

the decline squat. 

: ‘Use functional tests to assess the athlete's ability to 

tomplete the task with good form and whether the test 

es their pain. In patellar tendinopathy the pain 

femain Jocalised. If the pain becomes diffuse, for 

if the pain spreads to other areas of the knee with 

onsider other diagnoses. 
id 

ations 

tendon is frequently thickened in its proximal 

jortion (area of tenderness) and this can be 

‘sing ultrasound or MRI. Any tendinopathic 
imaging must be correlated with the athlete's 

(particularly pain) and any recent change 'n 
.B higher tendon loads). Ultrasound can 

in the clinical consultation, 
which enables 

Yeen the imaging and clinical symptoms. 

CHAPTER 25 

Figure 25.4 
Sutil Inthe ass (Outlined) jn the axial plane: (al healthy tendon In an 
asym aif 
ae Eaves athlete; (b) pathological tendon (abnormally 

fOSs-Sectional area) ina symptomatic athlete. 

Ultrasound images of pateliar tendon 

It also enhances clinician-athlete communication and 
Provides an Opportunity for athlete education, 

In sports such as volleyball and basketball, up to 30% 
of ‘symptomatic players have patellar tendon imaging 
abnormalities”, These load-related changes do not 

Constitute “pathology” on theit awn. Howe Ver, asymptomatic 
individuals with these ultrasound changes have a five-times 
greater risk af developing patellar tendinopatity," 

Structural and mechanical changes in tendons affect 
quadriceps performance and lower extremity funevion."* 
Cross-sectional area can be assessed using ultrasound 
and it provides a useful way 10 monitor the tendon during 
trealment!; decreasing cross-sectional area is a sign of 

tendon recoyery (see Fig. 25.4). 

25.3 MANAGEMENT 

Management will vary depending on whether the athlete 

can keep competing in their sport or finds the symptoms 

severe enough to withdraw from competition to tocus on 

rehabilitation. Three factors determine whether they can 

keep competing: 

« paitt severity 

+ impact on function 
: i Ny Va Ta 

» perforniatice leve) (Table 
25.2). 
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(often long hee iy divirva (walking 

term) ia/aow ialrs) Enntinue to ce mpete but 

Scenario 2 howe wasad on pain nonitoring 

(often 
dal: athlete may be af 

vista riak of aggravating the 

ah fanden or suffering further 

injury (due to conmipensearory the off 

movements, etc.) 

Hoartinue te compete MSI Tinctir, 
Normal to Con ; ait acing c 

crested Neier sty she bbe | { Hines deficits guided by pain monitoring ss a 1 
(more hacer ely limited cncetet loading r 
recent activity level 

onset of 

symptonts) 

if possible = 
levels and ; 

deficits in the 

estes will want to keep competing and while target four of these domains (pain ovey time, gy, 

iate to support this, there are times fifé, participation and psychological factors) are 
ed decision is for the athlete to withdraw Table 25.3. 

= and competition to undergo comprehensive Pain on loading, physical capacity and 
The athiete’s decision to withdraw from testing (hallmarks of traditional clinica} ASkeser, Waning and competition should be framed with a focus remain important. Pain while performing the sincic:. 

on improving future performance. or beginning the next decline squat (Fig. 25.3) is particularly usefy| Addit 
compenitien with minimal/no tendinopathy symptoms. Physical capacity and function outcome me: ites a . es consider are listed in Table 25.4. In athletes. com, Monitoring tendinopathy to support clinical ea ae athletes, so 
decision makin Physical capacity measures will overlap with 

g tests. 
Tendinopathy should be measured against nine care 

| sic Past 
Subjective ratings of pain and functional capacity, as we Health-related domains (see Section 25.2). PROMS that as the impact on Psychological factors. can be 

TABLE 25.3 Patellar tendinopathy PROMs 

Domain Outcome meastire Descriptio 
n Fain/symptom severity Victorian Institute of Sports Assessment 8-item i ith er NE) tnloherscore ee a Patellar (VISA-P) questionnaire Means bil el 7 

Quality of i 7 ymptoms Uality of life Knee injuty and Osteoarthritis Outcome 4-item Be, a —= —___ 800'€-uality of Life subscale ko0s.a01) muoscale of the KOOS autcome 

and greater function 

Partici ‘tion : : mT te aan Pp pee rey 4Nd Osteoarthritis Outcome 1? item (ADL) — 
core—Activyiti Ny ay . titem (Sport 

subscales Woe living and Sports larger KOOS OS = 
a 7 

tT &Stife as 
Pevehal EAA » KOOS-Sport) participate ; measure as 

Mediogical factors, Depression, Annie = ———__ Ev. Constructs ‘VY arid Stress cals " Scale 2) ‘questions in 3 subscales with scor ——____ Indicates greater degree of ne 

————_______(PASs.21) 
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gaily OF weekly depending on the clinical need and qurees available. You may choose to Pair these measures with less frequent assessments using validated PROMS such athe VISA-P (condition specific)'*-!5 g, KOOS (joint of segion Specific). "° 

Allowing the athlete to continue playing 

jp-season 

‘Where are many Situations where the clinical team (Clinician, 
athlete and coach) will attempt to keep the athlete playing 

during a key competition phase for the athlete or 

team). You should discuss the key elements of treatment 

wih the athlete and explain that they are unlikely to have 

tomplete relief of pain during the season. The coach should 
performance, and together the clinical team can 

management of patellar tendinopathy 

‘maintenance (or improvement) of strength in the 

scles that support the dynamic movements 

d with the athlete's sport). Overall load red
uction 

! for both competitive and occasionally 
lifest yle- 

‘associated with physical activity),
 correction 

‘ical factors, and adjunct therapies such 4s 

therapy to the affected muscle
 (not the tendon) 

fing exercises will need to be adjusted 
since adin Bex without adjusting overall 
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Ble " 
“ABAGIY ate fitvetion 

UEtON of the qrie pl anter flexors as the key GuFing gait 
ices 

May be = ' = SUPBlementaet with SD-mntion aratyst "SK factors SUCK ae 
Ss and force 

“stiff? landings dus 9 jumping tasks: laters rn 
é 7 id 

here, Hips, fs i Di! to ite SLIT Singlleg jump fram standing with Leite orm, SWING, Mey 

2 

a) MEASLITEMErt Usually requires force plates, On With 
* ea 

| 8bpropriate video analyst 5S tool 
Oo ffa 20 em Nigh bex and then Mp as high immediately after 

ports watches). 

Joad may be detrimental (i.e. it can increase rather than 
decrease symptoms). The tendon is frequently subjected 
to repetitive loads during trdining and competition, soa 
iddgment call needs to be made whether the additional 
Stress provided by resistance training is best advised 
(Box 25.{). 

Is there a role for corticosteroid injections as part of 
in-season management? While they can provide albnost 
immediate and shortterm Pain relief, they are also 
associated with worse long-term (12-month) outcontes in 
tendons compared with “wait-and-see” treatment.’ | 

Therefore, the hallmarks of in-season management. 
of pateifar tendinopathy are relative foad feduction, 
biomechanical correction and exercise rehabilitation (= 

Specific tendon loading exercises). 

Relative load reduction: activity modification 

There are numerous ways of reducing load on the patellar 

tendon. Athletes should modify their training and perhaps 

game time, reducing the amount of jumping or sprinting in 

a session, the number of high-load days each week or the 

total weekly training hours. 

Absolute rest is contraindicated as it is detrimental 

for recovery and the athlete's overall functional capacity 

and health, Continued activity thal does nor include 
large 

amounts of jumping, changes of direction or deceleration is 

critical to maintain tendon intearity, kinetic chain 
function 

and cardiovascular fitness. Understanding the ee 

magnitudes of load placed on the patellar tendon 
during 
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© monitor their symptoms for 24 fours 
efter exercise and evaluate their pain response. If pain 

| progressively return (a sporting activities (see 

1€ chapter). 

sinee patellar tendinopathy is an overuse condition, it 
tan adjust running and jumping activity during 
#0n 10 achieve recovery without making the condition 

se. Use the pain monitormg model to help decide how 
| Funning and jumping the athlete can maintain as they 
Heer retlabilitation. ft is vital that the athlete and coach nie fT tecovery dauc fix j GENO Tecovery Gays from heavy loading activity. 

Pain level during activity, 

TABLE 25.5 Guide f ] uice Tor planning recovery days from Activities that place a heavy load on th © patellar tendon 
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Alongside the pain monitoring me, 
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exertion (rated on the Borg scale). This ie 

is based on the premise that the 
additional recovery time beyond th 
from resolution of tendinopathy symptoms ans 
soreness. Using a tissue-specific me 
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Mgnt neeg petellat tendon load.” 
IS apparen; : Anatomical Yariants that may contribute to persistent 
4nd muscje patel f tendinopathy include limited ankle dorsiflexion 
{ perceiveg nd hallux rigidus. Tight hamstrings, quadriceps and 
ays between muscles may increase the load on the patellar 
eS a way of n. Allowing the trunk to flex on landing decreases 
t decisions tendon loading.** However, focusing solely on 

janical correction without addressing kinetic chain 

‘and capacity will ultimately deliver an undesired 

Ace runners with patellar tendinopathy, a lower 

ining stioe can reduce patellar tendon forces 

‘less pain. The lower heel-to-toe drop and reduced 

ht facilitate forefoot landing and shift forces 

to the ankle (mostly the calf and 
Achilles 

Note that this shoe type can aggravate 

posterior or peroneal tendinopathy. 

tion is the cornerstone treatment 

7 general and 
patellar tendinapathy 

protocols descr
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protocol, eccentric 

heavy ‘or moderate slow resistance 
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1 program (Box 25,7), 

they all showed 

PRACTICE PEARL 

Aim to Progress quickly to Single-leg {affected leg) SXEICISES to prevent the athlete uniaading the affected tendon in “double leg” activities, 

Therapists often have concerns as to when and how they 
Should begin a strengthening program. Start by assessing 
the athlete's pain using the pain-monitoring model 
(Box 25.1),11 

Even an athlete with the most severe case of patellar 
tendinopathy should be able to begin some weight- 
based strength exercises, and calf Strength and isometric 
quadriceps work, immediately. Reassure them that this 
should have a positive effect on subsequent symptoms. ff 
their pain is under control, it is essential to monitor the 
ability of the limb to complete the exercises with control 

and quality, 
Athletes with patellar tendinopathy tend to “unload” 

the affected limb to avoid pain, so they commonly have 

not only weakness but also abnormal motor patterns 

that mus! be reversed. Aberrant motor patterns such as 

“stiff landing” mechanics and poor pelvic control are 

among the most common. For example, Weight-bearing 

exercises should repeat sport-specific or adjacent exercise 

patterns. While the athlete is performing these sade, 

you can wateh and help correct movements oe = 

contralateral pelvic drop or “cheating Cavonnng aside 

when the movement should be symmetrical). 
You should 

incorporate singleleg exercises carly. Thus, exercises 

uadriceps specifically, suck as single-leg arget the 4 tea = 
Cat tes lace in the rehabilitation of 
knee extensions, may hay

e a Pp 

patellar tendinopathy
. 
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Figure 25.6 An approach to progressive loading of the patellar tend 
exercise-specific data from the patellar tendon loading indices of Scattone-Silva et al. 

Common errors in rehabilitation strength programs are 
listed in Table 25.6 

The Ba 

exercise to Which exercises you chose will depend on the equipment 
available, the athlete's previous and current activity 
and their sport-specific demands (i.e. if a sport requires high plyometric loads, the athlete will need to be Prepared accordingly duri ng rehabilitation), 

fevels 

in Figure 
TABLE 25.6 Reasons why rehabilitation programs may fail at various stag 
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) to assess the athlete's rasoo,. 
y to titrate the exercise 

1-leg vertical drop hop 

tHleg tateral jumps 

1-leg countermovement 

hop etc, 

A 

————=, 2 

2-lég drop landing 
2-leg forward jump 
2-leg lateral jump 

etc. 

on, mixing the “jumper protoco!” With 

SaS Spanish squat (Box 25.3) is 
perform because of the long isometric 

than other exercises. It is proposed t! 
all stages of rehabilitation 

as those listed as 
V4 re = 25.6) can provoke tendon pain an 

es 
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3X 25.3 The case for lsometrics suet 
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— SIT 48 the Baga 4 
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> SPANIsh squat 
the difficulties wi

th Using exer, *
 

eno? (produce 
all on the te

nt Jon) is nh 'oad the 

Hesper tie exe78° BUA tins the te
non 

jon (particularly of the qu
ad iceps) 4 Neon. Mi ISI

 

iapeesuns in other muscle compense
tine t 

jete’s overall force
 production not 

Hee 2 Bases Spanish squat (Fig
, 25.7) ; 

peomisin® results. Performing
 the squat nt 

fiperimeose’ neuromusc
ular electrical stim ; 

enn sits efficacy. The strai
n in the etl 

geno" doubles when the Ba
sas Spanish $ a 

ed with neuromuscular
 electrical Aira is 

Fos without. 
ation 

10 pain 

Oo maintain 

Fi 
‘gure 25.7 Basas Spanish squat 

nded after a thorough rehabilitation period period and 
the athlete's sport demands intense oad; A four- : 

tense loading (eg, our-stage progressive tendon-loading 
Protocol jj). For some sports it may not be necessary to add 5 / ada 

july aggravating activities such as jump traini A four-stage progress} 
aining to Slage progressive tendon-loading protocol (as per 

Box: 25.3) marries : 
5.2) marries gradual increases in load with the pain pe rehabilitation program. 

irrespective of whether the athlete is “in” or “out” of 

;-competitive season, the overall strategies are the same. 

Fist, thoroughly evaluate the athlete, then educate the 

; and others involved in their care (parents, coaches) 

onthe expectations and plan for treatment. Discuss the fey 

ements of management and time frames for recovery/ 

aentual return to sport with the athlete, emphasising that 

there are no short cuts to the recovery of function. Shared 

decision making is important for compliance and success 

Monitoring model to track symptoms. This marriage of 

eae Pa devas is SEBCLIOE to the 

juat protocol and has similar outcomes 

to other tendon-loading protocols.” *! 

The appropriate stage to initiate the program is based 

on symptoms, functional deficits and whether or not the 

athlete is continuing to compete. It is important to progress 

Or regress exercises based on the individual's response. 

Exercises from stages | and 2 should be continued even 

after the athlete fully returns to sport as a preventive 

measure. Table 25.7 outlines the four stages. 

oftreatment. 

1E25.7_ Four-stage progressive tendon-loa
ding protocol 

Exercise parameters 

Isometric exercises, leg extension, 
5 x 45 secs at 60" knee flexion 

at 70% of 

leg press, Basas Spanish squat 
maximal voluntary isometric contraction 

Exercises 
Goal 

Manage symptoms and 

reduce overall load 

Address deficits found 
during 

evaluation 

Recovery phase with 

5-7 days per week 

Progress from 3 x 10 reps with ligh
ter load 

sion, leg press, squa
t, 

6) to 3x 15; progress knee ra
nge of motion in Leg exten 

e 25. 
step-ups and st

ep-downs (Fig. 
the exercises chos

en 

progressive tendon l
oading 

and isotonic (dynamic
) 

De a we 

= — 

Cont TT lonic oaetces B
ut Cares 

“Reb Ly 
ci iump variations (drop 

ontinue isotonic 
exercise 

Bisores a ag
e a 

ae cage c
ual etc.), 

from 16 reps ligh
ter weight to 6 r

eps with 

” ‘ ier = on to energy 
JUMP. afk “ sin

gle-le9 drap-hop, 
heavier weights as 

tolerated; progress
 from 

| (pt = pavities) ss dnb : nent |UMP hurdle
s, double- to single-

leg activities; inc
lude light 

| . al 
ceuntermoven 

amounts of plyom
etnc work startin

g at 2x 6 
| 

git 
reps per exercise. 2-3 days Pet week 

7 ise@s 
Progress from return 

to field (indiviclually) t
o 

SP ort-specific l
ial 

return with team (
restrictions), to full

 participation 

3 
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Lower limb 

dinopathy 
Adjunct treatments for patellar oe sgoltitate 

Adiunet treatments to support symptom os vendinopathy 
nies x tee ark patel ; 
the effectiveness of the hallmark P aot all are 

: even if 
s outlined above a

re common, © 
treatment 

well supported by research. 

Neuromusculor electrical 
eh ee 

de progressive tendon 

quadriceps can 

and may inhibit effective 

es to voluntarily load 

ding muscles.” 

the 

Neuromuscular electrical stimulatic 

potential adjunct to consider aOnes : 

loading, Neuromuscular inh
ibition of the 

accompany patellar tendinop
athy 

rehabilitation as the athlete struge! 

the area without shifting forces t
o surroun 

Neuromuscular electrical stimulation applied ag 

quadriceps during maximal voluntary econtracniion can 

ensure that all motor units are recruit
ed and the alulete is 

able to circumvent any inability to fully recr
uit the desired 

muscles, This ensures maximal loading to the patellar 

tendon, which in turn may support additional healing (via 

increased tenocyte activation), 

PRACTICE PEARL 

Neuromuscular electrical stimulation applied to the 

quadriceps during exercises can help ensure that the 

athlete effectively loads through the quadriceps and 
patellar tendon during exercise rehabilitation. 

Soft-tissue therapy, cryotherapy, 
pharmacotherapy and taping 
Massage can be used for muscle soreness resulting from 
fesistance training, but ice is of little benefit during 
tehabilitation, Medications and taping generally have limited value in the rehabilitation of tendinopathy, and medications such aS non-steroidal anttinflammatory drugs may even be detrimental to the long-term Tesolution/healing of tendons 2233 

Injection therapy 
Deaton is a cornerstone of degenerative tendon ene f the target of treatment by Alfredson and 

~ eres sclerosing injection. In a Fandomised controlled e trial of elite athletes with patell 

improved symptoms 2 ng that all 12 athlete 

agent. Note that after initial improvement, 
50 2 a 

in the corticosteroid Broup failed to return tot 

were referted for surgery.” ~ tog 
Blood injection therapy (autologous bloog. " 

plasma) is being used clinically, but Controlled 4.1" tty, 

no additional benefit over 
placebo Injection % se 

and high-volume injections with the addition 
ee 

Sis a : Pda, a slinically with littl a On are being used clir } © OF NO quality ress 

show their efficacy. 

Surgery 

The only randomised trial comparing SUrgica| ~ 

and non-surgical management of patellar oe 

was published in 2006.% Excision of abnormal ; 

tissue provided no benefit over a 12-week eccentric 
. q 

program. After surgery, return to sport at the see 

cannot be guaranteed (60-80% likelihood) 4. - 

return to the previous level of sport, if achieved, 18 likely 

take between 6 and 12 months." In short, rehabilitating 
takes time; surgery 18 not a quick fix, 

{fie 

Sudden, acute patellar tendon pain 

It can be tempting to use the term “partial tear” clinical} 
when an athlete has a sudden episode of tendon pair that 
may be rather disabling but the tendon is intact—hot 4 
frank tendon tear. However, ultrasound and MRI Cann 
differentiate between baseline tendinosis (tendinopathy) and 
a macroscopic partial tear.**** Thus, we caution against usin: 
the term “partial tear” based on imaging, and encourage th: 
athlete to think of it as a “flare-up” of their tendinopatiy 
rather than an escalation to a more severe condition, 

This type of clinical episode can be managed as patella 

tendinopathy is managed and most patients do well. If pat 
and dysfunction seem abnormal for more than 2 wees 

beyond the acute episode, further imaging may be justilied. 

25.4 LESS COMMON CAUSES OF 
ANTERIOR KNEE PAIN 
Chapter 24 deals with patellofemoral pain, synovidl ne 
Syndrome and bipartite patella, put there are sever! 
potential causes of anterior knee pain you should be aware” 

Bursitis 
\ 

ee are Several bursae around the knee joint (Fi i : 
© Most Commonly affected bursa is the pre-patella! burs 

*Patellar bursitis presents aS a superficial swell 
& ior 2 af foil hterior aspect of the knee. This must be differentia'** lt 

atone: 
an See, i effusion of the Knee joint, Acute infective P°? 

on the 
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burs 
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blood id 
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trol] ; “hey 
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oh 
al pad sy . 

nr 
har 5 Wis 

D Of te apy, 88:4 Condit MME Was Feaparted in IAMA by Potts Hy 1904 

i os 
an w " ‘i ¥ E l 

tality Fesea,, Sify betivenn thee Whete the infrapatatiar fat sud Wile ieaetawie 
CH te SIO tt ate and the ferioral condyte due ta a direct 

: \ Knee. Mune 6 elt : 

> istibtal hid WHA tepeated o he SanGaly fat pad irritation occurs 
Diursa de where nee T UnControtted 

hyperexterision 
of the knee 

i E 
. IMpPingee me af sea 

besCal Ireg si infoautanesus 
Condition can he ged between 

the femur and the tibia, The 

By fending “a Buse eelar Pad is one of i} xit@mely painful-and debilitating, asthe 
fat 

norma} Pathy 
Tibla Chronie f Most pain-sensitive structures 

in the knee." 

eAdon 
Often g fat pad irritation is relatively common but 

O€s Unrecognis ed 

MRI canno; 

Opathy) and 
ainst Using 

courage the 
ndinopathy 

ion. 

a8 patellar 

ell. If pain 

1 2 weeks 

justified. 

gure 258 Bursae around the knee joint 

ats; common in those who knee| 

saagned and treated quickly. Infrapat 
gp case anterior knee pain that m 
_saapathy; this bursa forms part 
ofthe distal insertion and thus can b 

@ lot, should be 
ellar bursitis can 
ay mimic patellar 

of an enthesis organ 
; © Challengin [paki “ele ‘ £ to treat, 

i us bursitis is often associated with an underlying 
a ggzical condition. 

shears wid ‘cases of bursitis can be treated by reducing 
spressive forces on the bursa (often by reducing exercise- 

activities) and with non-steroidal antiinflammatory 
More severe cases require aspiration and infiltration 

a corticosteroid agent and local anaesthesia, followed 
ate treatment of the enthesis, if appropriate. 

si rare, be mindful of the risk of septic bursitis. 
ith bursitis who present with a red, hot, swollen 

needle aspiration to test the [uid for infection. 

is present, they require antibiotics, further 

jon to drain the infected fluid, and in some 

y to remove the bursa. 

eps tendinopathy 

rom the quadriceps tendon
 at its attachment 

la occurs mainly in older athletes or in 

as the quadriceps tendon 
is loaded more in 

positions, It is characterised by t
enderness at 

‘margin of the patel
la and pain on resisted 

traction. Treatment follows the same 

stment for patellar tendinopathy: The 

s includes suprapatellar palm of 

nt origin, synovial 
plica syndrome ane 

e Chapter 24). Rupt
ure of the entire 

The pain can be exacerbated by extension m 
‘ : : prolonged wading Sich fe series’ ere 

jue ae include localised tenderness (at 

RES ee i patel deep to the tendon ) and 

apaeating|ta he ‘aie the inferior pole of the patella 

Tilt: mat See T actually being) displaced posteriorly. 

Produced with active knee extension 

OF passive overpressure in extension. Contracting the 
quadriceps with the knee extended may aggravate the pain 

during the acute phase, There may be quadriceps weakness. 

Patients often have hyperextension of the knees (genu 

Tecurvatum) associdted with increased anterior pelvic tilt. 

Treatment should be directed to improve the control, 
strength and endurance of local (vasti), proximal and distal 

muscles, as well as retraining to avoid uncontrolled and 

excessive terminal knee extension manoeuvres. 
A popular clinical approach consists of treating the 

inferiorly tilted patella by taping across the superior surface 

of the patella to lever the inferior pole forward and relieve 

impingement of the fat pad (Fig. 25.9a). Unloading of the 

fat pad may relieve the symptoms further. To unload the 

fat pad, place a “V" tape below the fat pad, beginning at 

the tibial tubercle and coming wide to the first medial (one 

piece of tape) and then the (second piece of tape) joint lines. 

As you pull the tape towards the joint line, the skin is 
lifted 

towards the patella, shortening the fat pad (Pig. 25.95). 

Improving lower limb biomechanics is often helpful. 
a ah 

Surgery should be avoided if possible. 

Osgood-Schlatter lesion 

An Osgood-Schiatter lesion is an
 osteochondrosis that occurs 

at tiie tibial tuberosity in ado
lescents as they progress th

rough 

Ii is much more common 
among boys of about 

s vary) than girls (aged about 

on the soft apophysis 

puberty. 

13-15 years (but these age 

10-12). Itis caused 
by excessive traction 
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painkul symptoms, but a return te ake 
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on growth and maturation of the adolescenr. system. Purther reassurance Sfould he Staats 
amount of sport played does ROt Seni to 
for the pain to completely disappea; 
such as the femur have ceased frowing) CAMNGUES tO relieve fat pad 

taping to correct inferior tilt, Apply Sinding-Larsen—Johansson lesion 

. 
Of the patella with Sufficient : . : = “TOF pole. (6) Fat pad unloading This tate lesion is part « Ne grour 1S 

S of tspe so they make a “V" from found in adolescents. 1; iS 4 clinicaify 
& joint fines. The fat pad région is differential diagnosis in young 
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pat pe patellar tendon may shoy, j, Creasey the nal Area ON IMAGING jy Attistes un, ross : jnopethy. but BSY MPa atic Athlete 
we findings, imagirig Should be jy; a CONteXt Of SYMptoMms, rEENt ¢ hen wv andhability to tolerate Nova) activi ii first priority i meneging Patella; 

j end jnopattty *s deciding Whether the atiitay, 
wil continue to tra IN aNd cony pets White & 
paerooing rehabilitation, This decision ey 
“aaa a shared Decision-making approach, ade 
a he “iibie —o continue Playing Sport 
pang rehabilitation should be aVised that ial syMPtOM resolution is untikely, Therapeut; “yendon loading should be Presctibeg inthe € 

pits of overall sport-relateg training volume, paint monitoring modet Provides a uses, work for Managing an athlete's '9ad and sssion during rehabilitation. 
overall {oad may need to bé reduced fa; 5 with patellar tendinopathy, targeting 
As in jumping, sprinting, changes of nN and/or deceleration May have the 
pact. 

e rest for the athlete with patellar 
opathy is not advised. 

fo an athlete’s biomechanics can support The ankle, knee and hip should ali be 
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MP TAndings, foot SIP MeS charley 

Tehad(itatiqn There Apnears to 

© SiNgleleg exercise se quickly as 

rong the (ess common causes CG OMedar knee pain, The pre-patellar Ursa Is most Commonly affectad infective “458 Should be treated immediately, Ibeit mild Cases ¢ ESpOnd well tg conservative Management, 

Quadriceps 
athletes and Weightlifters, Treatment is similar to 

tendinopathy occurs mainly in older 

that for Patellar tendinopathy: 
ittitation to 
with genu r 

the fat pad May Occur in athletes 
ecurvatum and/or an anterior pelvic tilt. Treatment Involves building strength and Control ta avaid uncontrotied hyperextension of the knee. Taping may be useful during 

treatme nt. 

* An Osgood Schtatter lesion is an 
Osteochondrasis at the tibial tuberasity, often seen in adolescent males. It is. a self-limiting 
condition that can usually be managed with 
strength building ane flexibility work. 
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