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By the end of this session, the learner will be able to:
Describe evidence-based criteria for diagnosis of patellofemoral
pain (PFP)

Choose clinically-relevant tests and measures, with the best
psychometric properties, to enhance clinical decision-making
when treating individuals with PFP

Describe impairment- and function-based subcategories of PFP,
to improve targeted patient management

Select evidence-based interventions appropriate for specific PFP
subcategories

Given a patient case, classify the patient according to PFP
subcategory diagnosis

Describe factors associated with patellofemoral osteoarthritis
and recommended interventions

3/10/2022
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PTPHD - PTPHD - PT,PHD
P PAD PTPD - PT.PHD
PTPID PT, SO, FAPTA + PLPID

Patellofemoral Pain

Clinical Practice Guidelines Linked to the International
Classification of Functioning, Disability and Health
From the Academy of Orthopaedic Physical Therapy

of the American Physical Therapy Association

JOrthop Sports Phys Ther. 2019,4%(9).CPGI-CPG5. doi10.251%ospt 20190302

Available at: Willy 2019

https://www.orthopt.org/content/practice/clinical-
practice-guidelines

OLJaffarson | THoes JEFFERSOM UMIVERSITY | COLLBAE OF AESHABIITATION SCIRNCES

3/10/2022

What test is shown to be the best for diagnosis of a person
with PFP?
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26 y.0. male

1-2 y h/o bilateral anterior knee pain; insidious onset;
intermittent; produced by descending stairs

Pain: current 0, best 0, worst 5

Increases: descending stairs, stand - sit

Relieved by: sitting, stopping activity, stretching

Also c/o weak feeling descending stairs and stand - sit
Denies paresthesias, night pain other symptoms

PMH: anxiety

Medications: none
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“Common musculoskeletal condition that is characterized by
insidious onset of poorly defined pain, localized to the
anterior retropatellar and/or peripatellar region of the

»
knee. Willy 2019, p. CPG5

Stair Ascent

& Descent

Sitting With
Squatting Flexed
Knees

PF Joint
Loading

Willy 2019
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Varies by population
Annual prevalence
General population: 22.7%

Adolescents: 28.9%
Smith 2018

Not just a problem for young adults & adolescents
PearlDiver Record Database - diagnosis rates
PFP: 1.5%-7.3% all patients seeking medical care in USA

Diagnosis rates increased with age - to 50-59 years
Glaviano 2015
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Figure 3. Percentage of PFP by Age Group.

From: Glaviano NR, et al. Int J Sports Phys Ther. 2015;10(3):281-
290.
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Risk factors

Isometric knee extensor
weakness
Physically active women >
physically active men
Participation in a single
sport - young female
athletes

Willy 2019, Glaviano 2021

Accessed 10/26/2020.
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Overuse
Weak quadriceps
Weak hip muscles - women
Men?
Tight calf muscles & reduced
ankle ROM
Excessive midfoot mobility
Faulty biomechanics
Wwilly 2019
Higher BMI (adults, not

adolescents) e oo
Hart 2017
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Gold
standard RIS

Diagnostic i Poor
Tests Accuracy

« No
Improvement
to Accuracy

Willy 2019
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| ‘Component 1: medical screening (includes psychological screening) ]

Not approg

Versus | evalat

| R ]

——

Disgnosis of PP (B)

Difierential Diagnosis

Cassfcaton () ]

Willy 2019
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Appropriate for PT?
Treat, Refer, Treat & Refer?

Willy 2019
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Red Flags - Review of Systems
OSPRO-ROS
Non-mechanical pain, insidious onset, lack of improvement
Fractures:
Ottawa Knee Rule
Pittsburgh Knee Decision Rule
Risk Factors for Disease / Condition
PMH
Family Hx
Age
Sex

Willy 2019, George 2018, Konan 2013
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* Yellow Flags

+ OSPRO-YF: Available at: https://www.orthopt.org/yf/
« PFP - chronic condition
- Possible elevated psychological factors

- Catastrophizing, anxiety, depression, fear avoidance

« Kinesiophobia: high in persons with PFP who have greater
disability

George 2018, Maclachlan 2017
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[ Component 1: medical screening (includes psychological screening) ]

P Not approprate for physical therapy

Versus ‘ealuation and itervention

evaluaton and ntervention, along | Versus
with constaton with ancther

healthcare provider

l { Consultation with approprate heath
care provider

pprop P
evaluation and nterventon

‘ ook ) ‘
Patent Eamination
Diagnosisof PP (B) DiferentalDiagnosis
~ Relropatelarorperpatelar pain - Consider other knee conditions and symptoms referred from
of retopatetar ot perpatellr pain with p or lumbopelic regon
ait clmbing,proonged siting, o ofher Mo |+ Consider sysemic or medical conditions that may impact
aelr bt test + Consider psychological ssues that may

. o allofherpossibl sources of anterir knee pain heathcarepacttioner i additon tophys

Physical Impairment Measures

~ Patelolemaral pan custer offindings
L

£2

Cussication () ]
T

Wwilly 2019
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Medical
Screening

« Appropriate

« Lumbopelvic
for PT: Yes!

Region

« Psychosocial
Issues

« Hip « Systemic
« Other Knee Conditions
Conditions « Medical

Conditions

Maclachlan 2017, Maclachlan 2018, Willy 2019
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knee pain

1) Presence of retropatellar or
peripatellar pain

AND ... 2) pain reproduction with
activities loading the PFJ in a flexed
knee position (squatting, etc.)

AND ... 3) exclusion of all other
conditions that may cause anterior

Willy 2019
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« Provocative Tests
« Pain with squatting
« Sensitivity 91%, specificity 50%
LR+ 1.8, LR- 0.10 - 0.20

(=

» Non-Provocative Tests

- Patellar Tilt Test
« Sensitivity 43%, specificity 92%
© LR+5.4, LR- 0.6

'

Willy 2019
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Fig. 1; Rathleff 2022

- Static single-leg squat - 60 deg

knee flex, held 45 sec

« Able to touch wall with one hand

for balance; keep slight forward
lean

= NPRS immediately after AKPP-

test

* Adolescents
+ Cut-point 1.25

« Sens 0.82, Spec 0.89, +LR 7.6

« Construct validity: KOOS
« Responsiveness

© 4wks: 0.8

< 12 wks: 2.9
- Rathleff 2022
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Outcome Measures for PFP

. Frontal
Eccentric
VAS or Plane
AKPS KOOS-PF NPRS Squat StEgefs’gwn Projection
Angle
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* Function
+ Anterior Knee Pain Scale (Kujala Scale)
« MCID: 8-10 pts
« Excellent test-retest rel., construct validity, responsiveness
+ KOOS-PF
* MCID: 14.2 pts

+ Good test-retest reliability, construct validity, fair responsiveness
+ Sufficient content validity (unpublished results)

+ Pain
< 10 cm VAS for usual (MCID:1.5-2 cm) and worst pain
(MCID:2 cm)
+ NPRS (MCID: 1.2 pts)
« Reliable, valid, responsive Willy 2019

L Jafforson | THORAS JrAERSOR UNVERSITY | COLLIGE OF RIAARILITATION SORRCES

* Provocative Tests » Non-Provocative Tests
« *Squatting - Frontal Plane Projection Angle
- Eccentric step-down test during SL squat
© 6" step

= 45 sec. AKPP test

Willson 2006, Willy 2019,
W Jotorson | THOKRAS JFFERSOR UNVERSITY | COLLBEE OF AEAAILITATION SORRCES Rathleff 2022
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Vital signs: HR 70, BP 118/72, PO2 100
Posture: b/l FF abduction, mild pes planus L > R
Squat test: (+) b/l

Gait: WNL on levels @ normal pace; Stairs: increased genu
valgus b/l with descent

Sensation: intact to .t. b/l
L/S AROM WNL w/o production of LE Sxs
LE AROM WNL x L knee ext (-5, but 0 PROM) - 5 deg ext lag
MMT: WNL b/l LE x
R: hip ext, knee flex, knee ext 4+/5; hip ER 4/5; hip abd 4-/5
L: hip ext, knee flex 4+/5; knee ext 4/5; hip abd, hip ER 4-/5
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[ Classification (F)

Overuse/Overioad PP With Movement PFP With Muscle PFP With Mobiiy Impairments (©)
Without Other 2 Defcits (€) | || Pertormance Defeits ) || | Hypermabiy

impairment (€) - HpSIT

+ Eccentric step-down

* Reproduction o
anterior knee pain

PA (change in
PA rom the start

pos
of peak knee flexion)

* Hip IRand ER ROM testing

Figure continues on page CPG46.

Willy 2019

ORIGINAL RESEARCH

PAIN, FUNCTION, AND STRENGTH OUTCOMES FOR
MALES AND FEMALES WITH PATELLOFEMORAL PAIN
WHO PARTICIPATE IN EITHER A HIP/CORE- OR
KNEE-BASED REHABILITATION PROGRAM

Lori A Bolgla, PT, PhD, MAcc, ATC/L!

IJSPT

o 1 , PhD, ATC*
Reed Ferber, PhD, ATC'

Subgroup of responders: significant strength gains

Bolgla 2016
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Responders to hip and/or knee muscle strengthening:
weakness of hip & knee muscles (isometric - make test)
Hip abductors, extensors (glut max), hip ER

Quads

- Bolga 2016

HipSIT

FIGURE L. i Saily et st (S Almeida 2017
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Component 5 intervention strategies

v v 4
Overuse/Overload PFP With Movement PFP With Muscle PFP With Mobility Impairments.
Without Other Coordination Deficits Performance Deficits Hypermobility
Impairment * Gait and movement + HipAluteal muscle « Foot orthosis (A)
« Taping (B) retraining (C) strengthening (A) + Taping (B)
« Activity modifica « Quadriceps muscle Hypomobility
tion/eelative rest (F) strengthening (A) « Patellar retinaculum/Soft tissue mobilization (F)
« Muscle stretching (F)
- Hamstrings
- Quadriceps
- Gastrocnemius
- Soleus
- lliotibial band
[ I f T
[ Re-evaluate ]

Willy 2019
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INTERVENTIONS - SPECIFIC MODES

OF EXERCISE THERAPY

Clinicians should include exercise therapy with combined
hip- and knee-targeted exercises to reduce pain and im-

prove patient-reported outcomes and functional performance in

the short, medium, and long term. Hip-targeted exercise therapy

should target the posterolateral hip musculature. Knee-targeted

exercise therapy includes either weight-bearing (resisted squats)

or ht-bearing (resisted k as both

exercise techniques target the knee musculature. Preference to
hip-targeted exercise over knee-targeted exercise may be given in
the early stages of treatment of PFP. Overall, the combination of
hip- and knee-targeted exercises is preferred over solely knee-tar-
geted exercises to optimize outcomes in patients with PFP.
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[GRAGES O ECOHNENDHTON STRENGTH O EVBENGE
Strong evidence A preponderance of level | and/r level Il
A e
must include at least 1 level | study

Moderate Asingle high-quality randomized controled

evidence trial or a preponderance of eve Il tudies
support the recommendation

Weakevidence A single level I study or apreponderance of

level Il and IV studies, including statements
of consensus by content expert, support the
recommendation

Conficting Higher-quality studies conducted on this

evidence topic disagree with respect totheir conciu
sions. The recommendationis based on
these conflctng studies

Theoretical/ A preponderance of evidence from animal or
foundational cadaver studies, rom conceptual models/
evidence principles, o from basic science/bench

research supports this recommendation
Expert opinion Best practice based on th clinical exper
ence ofthe guidelines development team

supports this

Willy 2019
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Recent SR with MA: isolated hip- versus knee-focused
strengthening

Both equally effective - pain & function

Figure 2

Pain

Figure 3.

Function

Na 2021
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SYSTEMATIC REVIEW WITH META-ANALYSIS

IS MULTI-JOINT OR SINGLE JOINT STRENGTHENING
MORE EFFECTIVE IN REDUCING PAIN AND
IMPROVING FUNCTION IN WOMEN WITH
PATELLOFEMORAL PAIN SYNDROME? A SYSTEMATIC
REVIEW AND META-ANALYSIS.

Kristen Scali, SPT'
Jondan Roberts, SPT!
T

IJSPT

Single Joint (Knee Only)

-
« Stcp upsisep dov

Scali 2018
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Pain
Multi-joint > single joint for pain reports, pain with activity
Short-term & Long Term

Conclusion: The results of this review show that statistically significant data are available that favor implementing a
rogram in comparison to a single joint (EERN the reduction of pain in females with patel-

Al pain syndrome. Limited St

int program in the improvement of shortterm functional pmlnm\-mr:"md Tong-term self-reported function|

in females wit pain syndrome,

Key words: Hip, knee, multi-joint, patellofemoral pain syndrome, single-joint, strengthening program.
Level of Evidence: 1a

Scali 2018

R Jotorson | THORAS PFERSOR UNVERSTY | COLLBGE OF ADAARLITATION SORRCES

Hoglund, LT; PFP CPG Update 2022 11



3/10/2022

RCT: hip & knee strengthening vs. hip & knee strengthening +
BFRT (around proximal thigh)
3x/wk, 4 wks (ex group 45 min, BFRT group 60 min)

Both groups: increased function (AKPS), reduced pain, increased
strength (MVIC) - hip ext, hip abd, knee ext

BFRT: at 4 wks - better “worst pain”
BFRT : at 2 mo - knee extensor MVIC

No adverse events
Constantinou 2022
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[ Classification (F)
]
Overuse/Overioad PP With Movement PFP With Muscle PFP With Mobiity Impaiments ©)
Without Other Performance Deficts (€) | | Hypermobity
impairment (©) HigSIT " Foot mobity testng
« Eccenrcstep-down + Hip muscl trength Michotwithin NWB and WB
st >2paintscoreon testin (someri) >I1mm diference between NWB and W
+ Reproduction of qualty of movement buctors (mak. FootPosture Index scre >6
antrir ke pain  Frontal plane vlgus <37% Bl fomake, | | Hypomobity
during sinleJg squat <30% B - Patellar it et of teral patelar reinaclum
10 ncrease in Extrnal otators ~ Muscl ength tesing
FPPA (hange n (male, <13% B, Hamstrings
#PPA fom the start female, <17% BA) - Straighteg rase <791° (goniomety)
posionto the paint Extensors (mak, Gastrocnemius
of peak kneeflexion) <28% B emae, e dorsfleion (ke exended) <74"
<30% BY) (goriometry)
- Trighstengthtsting Soleus
(isometic) e dorsfson (knee fleed 1090°)
Kaee exensors <148" goniometry)
(male, <44% B Quadreeps
femal, <37% BM) = Prone knee flexion <134.0° (incinomety)
Kaee flcrs ol band
+ Ober test (ke flexe 10 90°) <I1”
(nclinometry)
- Hip R and ER ROM tstng
[ + I T
v e
Willy 2019

Accessed 4/5/2021.

Lateral Step-Down Test Scoring
+ Arm strategy: +1

Trunk movement: +1
« Pelvis: +1

Knee: +1 to +2
* Maintain steady stance: +1
Scoring of Movement Quality
+ Good: 0-1

Medium: 2-3

Poor: > 4

+  Piva 2006
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Lateral step down test (+) b/l
R: knee valgus (+1), trunk lateral flex, LOB
L: knee valgus (+1), trunk lateral flex, LOB
L: (+) ant knee pain
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o Rebailtion 29 2016) 25266 20

Relationship between frontal plane
angle of the knee and hip and trunk
in women with and without patellof

Almeida®®*, Ana Paula de M
Franga®, Mauricio Oliveira M:

“ampos Carvalho e Sily
Ihdes?. Thomaz Nogueira|

ment, School of Medicine, 1

Sao Paulo, Brazil
©Physical Therapy Deparment, Federal University of Ceard, Fortaleza, Brazil

Subgroup: patients without hip/knee weakness; altered mechanics

Dynamic Q-angle

Almeida 2016;
Powers 2003
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] Stair descent task
i

P . G
a Gait & Posture I Tampa Scale of

Kinesiophobia
K‘HM,.M». but not strength s associated with altered movementin | Strong association

women with patellofemoral pain =

with kinematics

Knee extensor
strength

~ MVIC, isokinetic

- No association with
kinesiophobia

No association with
kinematics

« De Oliveira 2019
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4
-~
s \\:“’TA
Motor Control E: i Compared to h
Exercises for Upper- and L Extremity M loskeletal

Disorders: A Systematic Review With Meta-Analyses of
Randomized Controlled Trials

Abstract

Lafrance 2021
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PFP vs. pain-free controls
Greater knee flexion - stance phase
Greater ankle DF - early stance phase
Acute PFP (< 3 mo): greater transverse plane hip motion

Chronic PFP (> 3 mo): greater frontal plane hip motion, greater
hip add, greater tibial abd
« Fox 2018

Other studies
Increased hip IR & add, increased tibial IR & ER

Prospective study in women: increased hip add > PFP
+ Noehren 2013
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Py Tapy & ehbiton Jor | Pl Thrgy 8106110 < 'APTA

tpsdoorg/10 083 pipras N
Advanc access publcation dats December 22,2020 Am

erspecive Pyl Thrapy
Forspect Association

Learning Gait Modifications for Musculoskeletal
Rehabilitation: Applying Motor Learning Principles to
Improve Research and Clinical Implementation

Jesse M. Charlton?2, Janice J. Eng, PT34, Linda C. Li*5, Michael A. Hunt, PT 24"

Practice Structure: blocked vs. random, massed vs.
distributed
Random & distributed - better learning
Feedback: external vs. internal
External: knowledge of results vs. knowledge of performance
Runners with PFP - K of P successful
Visual vs. auditory
Internal vs. external foci
Timing: feedback interval
Wearable-sensor systems - sport watch
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Charlton 2021
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Component 5: intervention strategies

*
Overuse/Overload PFP With Movement PFP With Muscle PFP With Mobilty Impairments
Without Other Coordination Deficits Performance Deficits Hypermobility
Impairment + Gait and movement - Hipfluteal muscle - Foot orthosis (A)
* Taping (8) retraining (C) strengthening (A) + Taping (B)
- Activity modifica « Quadriceps muscle Hypomobility
tion/telative est (F)

strengthening (A) + Patellar retinaculum/&ot tissue mobilization (F)
« Muscle stretching ()
- Hamstrings
- Quadriceps
Gastrocnemius

liotibial band
[ : ¢ I |

Re-evaluate |
T

Willy 2019
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Running gait retraining
Increase cadence 10% - reduce load
Reduce peak hip adduction (knees
apart, straight ahead)
RF strike - FF strike pattern
Willy 2019

Limit running when exhausted . Clinicians may use

gait retraining consisting of
cuing to adopt a foref; ik

pattern (for rearfoot-strike runners), cuing to in-
ase running cadence, or cuing to reduce peak hip adduc-
tion while running for runners with PFP.

Fatigued hip abd - increased peak
hip add angles
Wilson 2015
Landing technique
Reduce load & stiffness
Proper LE alignment
Progress complexity of task, reduce
reliance on vision
McClinton 2020
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2
[ Classification (F)
I
v v ! ;
Overuse/Overioad PP With Movement PFP With Muscle PFP With Mobiiy Impairments (©)
Without Other Coardinaton Deficis () | | Performance beficits ©) | || Hypermobity
impairment (©) ~ Dynamic valgus o - HpSIT " Foot mobity testng
« Eccenrcstep-down lateral step-domntest | | + Hip musce strength Michotwithin NWB and WB
st >2 point score on testing sometric) >1-mm diference between NWB and WB
« Reproducton of ity of movement Abductors (ale, FootPosture Index score >6
anterir ke pain  Frontal plane vlgus <37% Bl fomak, | || Hypomobity
during sinleJg squat <30% B - Patellar it et of teral patelar reinaclum
Extrnal otators ~ Muscl ength tesing
(male, <13% B, Hamstrings
female, <17% BA) - Straight g rase <791 (oniometry)
posionto the paint Extensors (mak, Gastrocnemius
of peak kneeflexion) <28% B emae, " Aride dorsfleion (ke extended) <74"
<30% BY) (goniometry)
+ Thighstength testing Soleus
(isometic) + Ankle dorsifeion (ke fleed t0 90°)
Kaee exensors <148 (goiometry)
(male, <44% B Quadriceps
femal, <37% BM) = Prone knee flexion <134.0° (incinomety)
Kaee flcrs lotbialband
Ober test (kneeflexed 10 90°) <11*
(nclinometny)
- Hip IR and ER ROM testng
[ I -
v P

Willy 2019
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Hypermobility

AqowodAy
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oo ) Avductonaddcion
Jonghucinal arch | /ot oeloo o h rrelot
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+ Foot Posture Index: +5 b/l

- Patellar Tilt Test: (+) b/l

 SLR test (-) for pain; R 60 deg, L 50 deg

« Ober’s, gastroc length, soleus length, PKF: (-) b/l

W Jotorson | THOKRAS JFFERSOR UNVERSITY | COLLBEE OF AEAAILITATION SORRCES
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« Foot hypermobility

= Pronated foot subgroup
Selfe 2016

- Predictor for (+) response to foot .

orthoses: midfoot width
difference >11.25 mm

Mills 2012; Matthews 2017

INTERVENTIONS - FOOT ORTHOSES

Clinicians should prescribe prefabricated foot orthoses
for patients with greater than normal pronation to reduce
pain, but only in the short term (up to 6 vieeks). I prescribed,

foot orthoses should be combined with an exercise therapy pro-
‘gram. There is insuficient evidence to recommend custom foot

orthoses over prefabricated foot orthoses.

Soft tissue/joint hypomobility

Weak & tight subgroup
Selfe 2016
Muscle length
Piva 2005
Lateral retinaculum tightness
« Patellar tilt test
Nunes 2013
Hip ER ROM
Hamstra-Wright 2017

Subgroup: patient’s foot hypermobility and pronation OR hypomobility

of soft tissues or joints
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[ Component 5: intervention strategies

v v v >
Overuse/Overload PFP With Movement PEP With Muscle PFP With Mobilty Impairments
Without Other Coordination Deficits Performance Deficits Hypermability
Impairment * Gait and movement + Hipfluteal muscle « Foot orthosis (A)

* Taping (8) retraining (C) strengthening (A) « Taping (8)
 Activity modifica- + Quadriceps muscle Hypomobilty

tion/relatve rest (F)

strengthening (A)

" Patellar retinaculumy&oft tissue mobilization (F)
- Muscle sretching (F)

- Hamstrings

- Quadriceps

- Gastrocnemius

- lliotibial band

Re-evaluate
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Magnitude

Tissue
Overload
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LOAD

DYE'S ENVELOPE OF FUNCTION

DYE (2005)

Considers load, frequency and change following injury

Post injury

G,
o

S

Aty

FREQUENCY =t

FREQUENGY ————s==—

3/10/2022

Briani 2017

time - military recruits
Thijs 2007

Repetitive loads, little recovery

Dye 2005
JLaffarson | THoRAS JEFFERSON UNIVERSITY | COLLEAE OF ASHASILITATION SORNCES
. . . . Py T = _mer
High intensity of physical activity Bresilan Journal of

Different pain responses o distnct levels of physical () s
activity in women with patellofemoral pain

Novice recreational runners
Foot-pesture-or-motion—

Thijs 2008; Thijs 2011

Gait-related intrinsic risk factors for patellofemoral
pain in novice recreational runners
¥ This,' D De Clercq? P Roosen.* E Witviouw'

Is Hip Muscle Weakness a Predisposing
Factor for Patellofemoral Pain in Female
Novice Runners?
A Prospective Study
You This”! T, PAD, i Patty, PT, Damien Van Tiggele,'! P, PR,

oo

Lios Rombaut  PT, and Erk Witwouw, " PT,
Investgation performed at Ghent University, Ghent, Befgium
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2
[ Classification (F)
I
Overuse/Overioad PP With Movement PFP With Muscle PFP With Mobiiy Impairments (©)
Without Other Coardinaton Deficis () | | Performance Deficts (©) | | Hypermobity
impairment (©) ~ Dynamic valgus o - HpSIT " Foot mobity testng
« Eccenrcstep-down lateral step-domntest | | + Hip musce strength Michotwithin NWB and WB
st >2 point score on testing sometric) >1-mm diference between NWB and WB
« Reproducton of qualty of movement Abductors (ale, FootPosture Index score >6
anterir ke pain  Frontal plane vlgus <37% Bl fomake, | | Hypomobity
during sinleJg squat <30% B - Patellar it et of teral patelar reinaclum
>10° increase in Extrnal otators - Muscelength esting
FPPA (change in (male, <13% B,
#PPA fom the start female, <17% BA) - Straighteg rase <791° (goniomety)
posionto the paint Extensors (mak, Gastrocnemius
of peak kneeflexion) <28% B emae, " Aride dorsfleion (ke extended) <74"
<30% BY) (goniometry)
+ Thighstength testing oleus
(isometic) + Ankle dorsifeion (ke fleed t0 90°)
Kaee exensors <148 (goiometry)
(male, <44% B Quadriceps
femal, <37% BM)  Prone kneeflexion <1340 (nclinometry)
Kaee flcrs lotbialband
 Obertest (ke flesed 10 50°)<11*
(nclinometny)
- Hip IR and ER ROM testng
- I T
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Component 5: intervention strategies

-
Overuse/Overload PFP With Movement PFP With Muscle PFP With Mobilty Impairments
Without Other Coordination Deficits Performance Deficits Hypermobility
Impairment + Gait and movement - Hipfluteal muscle - Foot orthosis (A)
+ Taping (B) retraining (C) strengthening (A) + Taping (B)
- Activity modifica « Quadriceps muscle Hypomobilty
tion/telative est (F) strengthening (A) + Patellar retinaculum/&ot tissue mobilization (F)
« Muscle stretching ()
Hamstrings
- Quadriceps

Gastrocnemius

liotibial band

i T I |

v

Re-evaluate |
T

Willy 2019
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INTERVENTIONS - PATELLAR TAPING

I Clicians may use tilored patelar taping incombination

with exercise therapy to assist in immediate pain reduc
tion, and to enhance outcomes of exercise therapy in the short
term (4 weeks). Importantly, taping techniques may ot be bene-
ficialin the longer term or when added to more intensive physical
therapy. Taping applied with the aim of enhancing muscle func-
tion is not recommended

INTERVENTIONS - PATELLOFEMORAL
KNEE ORTHOSES (BRACING)
Clinicians should not prescribe patellofemoral knee

orthoses, including braces, sleeves, or straps, for patients
with PFP

Patient educatio

: load management
Willy 2019
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Load Management PFJ Stress (F/A)
Consider peak PFJRF during
activities & exercise OKC 90 - 40 deg
Sys Rev -Meta-Analysis results Seated knee ext
Healthy

Walking: 0.9 + 0.4 BW CKC 0 > 20 deg

Stair ascent: 3.2 = 0.7 BW
Stair descent: 2.8 & 0.5 BW
Running: 5.2 = 1.2 BW

PFP
Walking: 0.8 £ 0.2 BW
Stair ascent: 2.5 = 0.5 BW
Stair descent: 2.6 + 0.5 BW

Running: 4.1 &= 0.9 BW
Hart 2022

Minisquats
Standing wall slides
Powers CM, JOSPT; 2014:44:320-327.

R Jotorson | THORAS PFERSOR UNVERSTY | COLLBGE OF ADAARLITATION SORRCES

Hoglund, LT; PFP CPG Update 2022

19



Lunge Exercise - Lower - Higher PFJRF

Forward lunge - 0-30 deg

Ground level & 10 cm platform
Forward lunge - 0-60 deg to 10 cm
Forward lunge - 0-60 deg at ground
Side lunge - 0-60 deg to 10 cm
Side lunge - 0-60 deg at ground
Forward lunge - 0-100 deg to 10 cm
Forward lunge - 0-100 deg at ground
Side lunge - 0-100 deg to 10 cm

Side lunge - 0-100 deg at ground
Escamilla 2022
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that this may change over the course of care.)
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What PFP subcategory is best for this patient? (Remember

Neuromuscular

n

) - ‘

]

Accessed 10/28/2020. Accessed 10/28/2020.
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Skeleton
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Runners
Females: greater peak hip
adduction, hip IR, knee abduction
than males
Ferber R, 2003

Walking & running
Females: greater peak hip
adduction & hip IR
Females: greater gluteus maximus
muscle activity
Chumanov ES, 2008

Accessed 10/28/2020,
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Quadriceps weakness
-« Willy 2019
Hip Muscles: conflicting
findings
No difference from pain-
free, knee extensor force:
PFP < control
+ Bolgla 2015
Hip extensor peak isometric
force: PFP < control; hip abd
and hip ER no difference
* Hoglund 2018
Trunk Endurance

Anterior, lateral - no
difference from pain-free
+ Botta 2021
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‘Table 1. Pa
Group Aver:

ipant Characteristics,

© © )
Age(yr) i
) RS -
Height(m)
BMI*

Current pain, 0-10*
Worst pain, 0-10*
Pain duration (mo)*
KOOS-PF, 0-100*

Tegner, 0-10

Accessed
1072812020,
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Table 2. Stance Hip Joint Angles
During Single Leg Squat, Group Avg

34.6 [20.0

Table 3. Stance Knee Joint Angles
During Single Leg Squat, Group Avg

= 53011

- 21 [20.8] Sagittal
fail G560/ = Min 0049
3l Max <0001

133 (12.8] Frontal
Frontal 02(57)/ 5 in <0001
3 Max o076

‘Transverse

Min o

Transverse
Min

* Significant diferen
Angular alue

e 1QR, interquartle ange; Mas,

A
maimum; Min, miimm

Hips: PFP group: less hip flex,
less hip abd, greater hip add
Knees: PFP group: less knee flex,
less knee add, greater knee abd
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Possible long-term result of PFP
PFP and PF OA - possible continuum
Lack of longitudinal studies
One retrospective review - persons undergoing PFJ arthroplasty
Crossley 2014, Thomas 2010, Utting 2005, Macri 2020
Similar symptoms, impairments, functional limitations
Crossley 2016, van Middelkoop 2018

Radiographic & MRI signs of PF OA: 20-30% of adults aged 26-50
yrs with persistent PFP
Collins 2019

R Jotorson | THORAS PFERSOR UNVERSTY | COLLBGE OF ADAARLITATION SORRCES

Highly prevalent in adults
25% (population-based)
39% (symptom-based)
Females > males

Van Middelkoop 2018

Radiographic findings
Joint space narrowing, osteophytes
Van Middelkoop 2018
MRI
Abnormal cartilage morphology, bone
marrow lesions
Hart 2017
PF OA patellar cartilage damage,
osteophytes, BMLs - associated with
anterior knee pain (not TF OA signs)
Macri 2021
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Anterior knee pain - stair climbing

Min-no pain - level ambulation
van Middelkoop 2018

Significant cause of disability

Stair ascent & descent, sit-to-stand, car & bathtub transfers
Hoglund 2015, van Middelkoop 2018, Macri 2020

Reduced QOL
Macri 2020

Risk Factor: quad weakness

Sex-specific - women greater risk for PF cartilage damage
progression
Crossley 2016, Culvenor 2019
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Proximal muscle weakness:
Knee extensors
Hip abd, hip ER, hip ext
Systematic Review with Meta-Analysis - Siqueira 2022
Hoglund 2014, Stefanik 2011, van Middelkoop 2018, Carvalho 2021

LE static malalignment
Elahi 2000, Cahue 2004

More TF valgus, patella more laterally displaced
Macri 2020

Jafforson | THORAS JTPERSOR UMVERSITY | COLLIE OF REAMSIITATION SORCES

Multimodal PT
Exercise
Patellar taping - medial glide
Reduced pain - short-term
Foot orthoses
Improved function - KOOS-ADL scale
Knee braces -

No significant pain reduction
« Callaghan 2021
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Multimodal approach
Hip abductor strengthening, VMO retraining, jt mobilization,

patellar taping
Crossley 2016

Principles for treating patients with PFP - hip focus - hip +

knee
.
g Pilot and Feasibility Studies

A 6-week hip muscle strengthening and @
lumbopelvic-hip core stabilization program
to improve pain, function, and quality of
life in persons with patellofemoral
osteoarthritis: a feasibility pilot study

94’ and John . Kelly Hoglund 2018

3/10/2022
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6 weeks, 2x/week + home program

Hip focus + abdominal strengthening/stabilization - lying
Decreased PFJ stress

Progressed to standing hip, knee, pelvic/trunk stabilization
Neuromuscular reeducation
Functional ex: sit - stand

R Jotorson | THORAS PFERSOR UNVERSTY | COLLBGE OF ADAARLITATION SORRCES

Table § PFJ OA participant peak isom

Hoglund 2018
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