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ABSTRACT
Background and Purpose: Patellofemo

ral pain syndrome (PFPS) is a common con
dition seen in the orthopaedic and sports 
physical therapy settings. Despite the emer
gence of high-quality evidence and clinical 
practice guidelines, a substantial percent
age of individuals with PFPS have persis
tent symptoms and functional impairment 
at long-term follow-up. The purpose of this 
commentary is to review and discuss current 
evidence related to manual therapy for PFPS 
and guide specific prescription decision-mak
ing regarding the use of manual therapy in 
this population. Methods: Narrative litera
ture review. Findings: While manual therapy 
is not typically useful in isolation, manual 
therapy appears to have an additive effect on 
outcomes when coupled with other inter
ventions. Clinical Relevance: Soft tissue 
and joint mobilization/manipulation can be 
effective in down regulating pain and ner
vous system sensitization. Beyond describ
ing current evidence, this article attempts 
to hasten knowledge translation through 
offering clinical decision-making consider
ations. Conclusion: Manual therapy can be 
helpful in decreasing pain and improving 
self-reported function for individuals with 
PFPS. Matching the mode of delivery to 
the patient’s specific presentation including 
modified positions of application may assist 
in optimizing effects of manual therapy for
PFPS.

KeyWords: clinical reasoning, 
manipulation, mobilization, patellofemoral 
pain syndrome

INTRODUCTION
Patellofemoral pain syndrome (PFPS) is 

one of the most common conditions of the 
lower extremity characterized by diffuse ante
rior retropatellar and/or peripatellar pain, 
affecting adolescent and young active women 
more than men.1,2 The condition is associ
ated with pain with prolonged sitting and

with functional activities such as squatting, 
stair negotiation, running, kneeling, and 
jumping.3 It has been suggested that some 
individuals with PFPS experience persistence 
of anterior knee pain for 2 years following 
initial onset.1 Recurrence of PFPS is high, 
and it was reported that patients with PFPS 
demonstrate unfavorable outcomes 5 to 8 
years following initial onset of symptoms.5 
The high incidence of the condition coupled 
with a persistent and recurrent nature sug
gests further investigation into best practice 
is warranted.

Though there are many interventions that 
target PFPS, there is no universally-accepted 
treatment approach for patients with PFPS. 
A recently published clinical practice guide
line (CPG) on PFPS suggests that effective 
interventions include exercises targeting the 
hip and knee, patellar taping, foot orthoses, 
running gait retraining, manual therapy as 
an adjunct to treatment, and patient educa
tion.6 The CPG prioritizes the use of thera
peutic exercises combined when necessary 
with additional interventions to address 
PFPS. However, selecting appropriate treat
ment for PFPS can be challenging due to 
varied response to aforementioned interven
tions across individuals. While high-quality 
evidence continues to emerge to guide inter
ventions, in excess of 50% of individuals 
with PFPS report persistent knee pain at 
long-term follow up.5,7,8 It is possible that the 
ongoing fair outcomes despite high-quality 
evidence regarding PFPS could be related to 
challenges with clinical decision-making and 
intervention selection.

Four impairment-based classifications of 
PFPS, based on expert opinion have been 
proposed: (1) overuse/overload without
other impairment, (2) muscle performance 
deficits, (3) movement coordination defi
cits, and (4) mobility impairments.6 Rarely 
do patients fit discretely into a single clas
sification, leading to multimodal treatment 
approaches. The CPG emphasizes that while 
manual therapy may enhance outcomes for

PFPS, it should not be used as a stand-alone 
intervention to promote recovery and that 
it should not take away time from exercise 
interventions.6 The recommendation is sup
ported with Grade A evidence, described as 
a preponderance of level I and/or level II 
studies.6 However, if mobility deficits are 
present it stands that restoring joint mobil
ity and range of motion (ROM) should be a 
priority of treatment, as persistence of mobil
ity deficits could theoretically lead to altered 
biomechanics, persistence of symptoms, and 
lack of improvement. Manual therapy can 
have a positive influence on joint motion, 
pain and self-reported function in a variety 
of musculoskeletal conditions9 including 
PFPS.10,11 Despite the classification of PFPS 
with mobility deficits, recommendations and 
decision-making assistance for implementa
tion of manual therapy for PFPS is limited.

In addition to mobility deficits, increased 
pain sensitization has been associated with 
PFPS and may contribute to longevity of 
symptoms and functional decline. Central 
sensitization has been recognized in patients 
with osteoarthritis, suggesting that despite a 
localized peripheral report of pain, numerous 
pain mechanisms could be at fault.12A recent 
systematic review demonstrated that patients 
with PFPS may have local and widespread 
hyperalgesia compared to healthy controls.13 
Additionally, PFPS has been correlated to a 
number of psychological impairments such 
as higher levels of mental distress, lower levels 
of self-perceived health, anxiety, depression, 
catastrophizing, and fear of movement.14,15 
Bialosky et al suggested that manual therapy 
modulates pain by initiating a neurophysi
ological cascade at the peripheral, spinal, and 
supraspinal levels,9 thus reasoning to incor
porate manual intervention in patients with
PFPS.

While the CPG for PFPS provides a strong 
recommendation against using manual ther
apy in isolation, it does not recognize clinical 
circumstances in which manual therapy may 
be a preferred intervention, such as in the
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presence of mobility deficits or pain sensiti
zation. The purpose of this commentary is to 
review and discuss current evidence related to 
manual therapy for PFPS and guide specific 
prescription decision-making regarding the 
use of manual therapy in this population.

SOFT TISSUE MOBILIZATION
Authors suggest that tissue restrictions 

surrounding the knee joint may contribute to 
altered compressive load at the knee.16 Piva et 
al described decreased muscle length or inhi
bition of the hamstring, gastrocnemius, ilio
tibial band, and/or quadriceps as factors that 
can direct or indirectly increase compressive 
forces at the joint.17 Soft tissue mobilization 
(STM) is a commonly used intervention for 
improving soft tissue restrictions,18 willing
ness to move,19 and muscle activity, all of 
which may enhance an individual’s capacity 
to perform functional activities without dys
function. Common STM techniques include 
myofascial release, trigger point release, and 
transverse friction. Although there is a pau
city of literature describing the use of STM 
in the management of PFPS, given the 
common soft tissue mobility restrictions and 
related impairments associated with PFPS, 
STM may be a logical and appropriate inter
vention for the condition.

Current Evidence Related to STM for 
PFPS

Restrictions in the lateral knee, such as 
the lateral retinaculum or iliotibial tract, may 
contribute to excessive lateral loading of the 
patellofemoral joint (PFJ). van den Dolder et 
al used transverse friction to the lateral reti
naculum as a part of a multimodal manual 
therapy program for individuals with ante
rior knee pain.20 This intervention was per
formed with the patient in supine, both with 
the knee fully extended and fully flexed for 
6 sessions. When compared to the control 
group, the manual therapy group demon
strated significantly greater improvements in 
active knee flexion ROM, ability to perform 
step ups/down, and decreased pain.

In addition to mobility restrictions, 
muscle inhibition is commonly associated 
with PFJ dysfunction.21 Specifically, litera
ture highlights the contribution of a dys
functional vastus medialis obliquus (VMO) 
muscle16,21 and its relation to abnormal 
patellar tracking and resultant PFPS.22 In a 
double-blind randomized trial, Behrangrad 
et al compared ischemic compression to the 
VMO with lumbopelvic manipulation for 
individuals with PFPS.23 At each session, 
ischemic compression was performed 3 times

Orthopaedic Practice volume 32 /  number 3 /  2020

with a 30-second rest break between applica
tions. The amount of pressure was standard
ized using a pressure algometer and VAS, 
aiming to keep pain level at target value of 
70/100. While both groups demonstrated 
significant improvements in pain, function, 
and pressure pain thresholds, the ischemic 
compression group attained better outcomes 
immediately and at follow-up.

Clinical Considerations for STM 
for PFPS

Clinically, muscle inhibition, pain, and/ 
or muscle stiffness related to PFPS are indi
cations for use of STM. Trigger point release 
and cross friction massage can be aggressive 
techniques, which may be appropriate for 
individuals with a low symptom irritability 
and a localized location of pain or dysfunc
tion. For individuals with heightened pain, 
it may be necessary to start with a desensiti
zation technique or gentle effleurage/petris- 
sage to improve tolerance and effectiveness 
of additional rehabilitative interventions 
(Figure 1). These gentler techniques help 
with the down regulation/modulation of 
pain.19,24 In the presence of mobility deficits, 
STM aimed to improve soft tissue extensibil
ity may be appropriate before strengthening 
exercises. Incorporating these interventions 
may allow individuals to improve their motor 
performance through their new ROM, rather 
than strengthening muscles in a limited 
range. Techniques should be modified for 
patient comfort and, if tolerable, performed 
at the end limits of their existing ROM. Cli
nicians may also perform instrument-assisted 
techniques that can decrease clinician burden 
and effort.

PATELLAR MOBILIZATION
Similar to STM, PFJ mobilizations may 

be beneficial as part of a larger comprehensive 
plan of care.6 Joint mobilization performed 
locally at the PFJ is suggested to assist with 
mobility and maltracking issues, in addition 
to pain modulation when combined with 
therapeutic exercise.25,26 As previously stated, 
individuals with PFPS may present with 
mobility deficits and peripheral or central 
sensitization.613 Recent systematic reviews 
found joint mobilizations to improve pain 
and function for individuals with PFPS.10,11 
One review noted that joint mobilization 
performed locally at the PFJ can be more 
effective than lumbar manipulation or soft 
tissue mobilization.10 Patellofemoral joint 
glides can include superior, inferior, lateral, 
medial, and tilting motions of the patella on 
the femur.27 Mobilizations can be performed
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in various positions, with differing grades of 
mobilization to target specific interventional 
goals. While there is some evidence to sup
port the use of joint mobilization to improve 
outcomes in PFPS, there are also studies sug
gesting manual therapy is not additive in 
treatment plans for the condition.28,29 In the 
presence of conflicting evidence, clinicians 
must rely more heavily on the specific patient 
needs to inform decision-making.

Current Evidence Related to Patellar 
Mobilization for PFPS

Few studies have investigated the use of 
PFJ mobilization for PFPS. Rowlands and 
Brantingham performed a randomized con
trolled trial (RCT) to determine the effi
cacy of PFJ mobilization in the treatment 
of PFPS.26 An intervention group receiving 
PFJ mobilization was compared to a group 
receiving detuned ultrasound. The interven
tions were performed 8 times within 4 weeks. 
Participants receiving PFJ mobilizations 
demonstrated statistically significant differ
ences in all subjective and objective measures 
compared to the control group. Though PFJ 
glides were used in isolation, this study dem
onstrates the benefit of the manual therapy 
intervention in comparison to a placebo in 
the management of pain related to PFPS.

As compared to the previous study eval
uating PFJ mobilizations in isolation, PFJ 
mobilizations can be part of a comprehen
sive treatment plan. In an RCT, Crossley et

Figure 1. Soft tissue mobilization of 
the quadriceps.



al investigated the use of a comprehensive 
therapy program of PFJ mobilization with 
quadriceps strengthening, daily home exer
cises, and patellar taping in comparison to a 
placebo, which consisted of taping and sham 
ultrasound.25 Patellofemoral joint mobiliza
tion included mediolateral glides/tilting and 
was performed for 60 seconds, 3 times. Both 
groups received treatment for 6 sessions, over 
6 weeks. At the end of the study, research
ers found significantly greater improvements 
in pain, self-reported disability, physical 
impairment, and function for the interven
tion group as compared to the placebo group. 
As noted by the outcomes of Crossley et al, 
when used as part of a comprehensive plan of 
care, PFJ glides may be beneficial in improv
ing body-structure function, activity, and 
participation impairments.

Clinical Considerations for Patellar 
Mobilization for PFPS

Abnormal movement and decreased 
mobility of the patella on the femur may 
increase load on the PFJ, potentially lead
ing to increased pain. Patellofemoral joint 
mobilizations may assist with these stated 
impairments, and suggestions for mobiliza
tion prescription are presented in Table 1. 
Patellofemoral joint mobilization is typi
cally performed in full knee extension where 
mobility is most easily assessed. Patellofemo
ral joint glides can be performed in both 
open and closed packed positions, from full 
knee extension to varying degrees of knee 
flexion, and in both weight-bearing and non- 
weightbearing positions (Figure 2). Grade I 
and II joint mobilizations are typically used 
for pain reduction, whereas grades III and 
IV are typically used to improve mobility 
of a hypomobile joint. Grade I-II mobiliza
tions may be useful for individuals with high 
symptom irritability, decreased willingness 
to move, and greater pain sensitization.27 In 
comparison, grade III-IV mobilizations may 
be used to improve mobility for individuals 
with altered functional movements and typi
cally less pain irritability. For PFPS, higher 
grade mobilizations could theoretically 
decrease load on the PFJ and improve mobil
ity to normalize functional movement.

Similar to STM, mobilizations used to 
improve mobility should be followed by 
therapeutic exercise to optimize muscle per
formance within the new ROM. When indi
viduals are able to perform normal activities 
but higher-level functional tasks remain dif
ficult, PFJ mobilization may still be relevant 
with modification. As an example, perform
ing a medial or lateral glide as a patient per

forms a squat could be useful for impaired 
patellar tracking related to PFPS. Although 
manual therapy in isolation is not indicated 
as recommended by the recent clinical prac
tice guideline,6 when combined as part of 
a comprehensive rehabilitation program, 
mobilizations may be efficacious.

LUMBOPELVIC THRUST 
MANIPULATION

A number of studies have examined the 
effects of lumbopelvic manipulation for 
patients with PFPS. Joint manipulation 
has been suggested to affect peripheral and 
central systems to decrease pain and spasm, 
enhance descending pain modulation, and 
improve muscle performance and ROM.9 
Individuals with PFPS may present with 
mobility deficits,6 widespread hyperalgesia,30 
impaired pain modulation,31 pain sensitiza
tion,13 decreased quadriceps activation, and 
atrophy;6 all of which may benefit from the 
described effects of joint manipulation. Based 
on available literature, spinal manipulation 
for PFPS is most commonly used to decrease 
pain or sensitivity, to increase output of the 
muscles surrounding the knee and/or hip, 
and to improve functional outcomes. Despite 
the theoretical effects of manipulation, recent 
systematic reviews reported mixed results on 
the use of spinal manipulation for pain and 
function related to PFPS.10,11

Current Evidence Related to Lumbopelvic 
Manipulation for PFPS

A number of studies have considered the 
efficacy of spinal manipulation for PFPS. 
Nambi et al suggested that spinal manipula
tion may be appropriate in reducing pain for 
individuals with chronic PFPS.32 This RCT 
divided participants into 3 groups: group 1 
received lumbopelvic manipulation and exer
cise, group 2 received PFJ mobilization and 
exercise, and group 3 received exercise alone. 
Manipulation was performed ipsilateral to 
the painful knee, with a posterior-inferior 
force delivered through the opposite ilium 
(Figure 3). Manipulation was performed 3 
times per week for 6 weeks. Results demon
strated significantly greater improvement in 
pain and self-reported functional disability in 
the lumbopelvic manipulation and patellar 
mobilization groups. The article suggests that 
both lumbopelvic manipulation and local 
PFJ mobilization may modulate pain percep
tion in those with PFPS.

Suter et al found that manipulation 
decreased muscle inhibition and increased 
knee extensor torques and muscle activation 
in individuals with anterior knee pain.33 Sac-
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roiliac joint manipulation was performed in 
a sidelying position. Quadriceps inhibition, 
activation, and torque was measured pre- and 
post-manipulation. Following manipulation, 
a decrease in muscle inhibition and increases 
in quadriceps torque and muscle activation 
were observed. However, while results dem
onstrated positive effects of manipulation, 
the lack of a control group limits the general- 
izability of the findings.

Though the above articles point towards 
the use of spinal manipulation for PFPS, 
there is research to suggest it may not be 
additive. Stakes et al compared PFJ mobili
zation alone to PFJ mobilization and spinal 
manipulation via sidelying lumbar thrust 
technique.3"1 Pain outcomes were assessed 
both subjectively with self-reported outcome 
measures and objectively with pain algom
etry. Significant improvements in pain out
comes were reported for both groups, with 
no significant between-group differences. 
Based on this study, spinal manipulation 
may not be additive towards a comprehensive 
treatment plan for PFPS related pain.

Grindstaff et al examined the impact of 
lumbopelvic joint manipulation on quadri
ceps activation for individuals with PFPS.35 
Manipulation was compared to 2 groups, 
one receiving passive lumbar flexion/exten- 
sion ROM for one minute, and the other per
forming static prone extension on elbows for 
3 minutes. The lumbopelvic manipulation 
was performed on the ipsilateral side of the 
affected knee (Figure 3). Quadriceps maxi
mum isometric force output and activation 
was assessed with a load cell and with a burst 
superimposition technique on a maximal 
voluntary isometric contraction (MVIC). 
Researchers found no differences between 
groups across all time points for quadri
ceps force output and activation, suggesting 
quadriceps function may not immediately be 
altered by lumbopelvic manipulation.

Clinical Considerations for Lumbopelvic 
Manipulation

Increased pain, heightened sensitivity, 
and quadriceps inhibition may all be asso
ciated with PFPS. Muscle inhibition and 
pain may lead to excess use of surrounding 
structures, including the PFJ, resulting in 
aberrant movement patterns. Spinal manipu
lation requires a high velocity, low amplitude 
thrust, requiring clinician experience and 
comfort with the intervention. As authors 
suggest, manipulation can be considered for 
patients with heightened pain responses or 
for patients with quadriceps inhibition.32'34,36 
If the goal is to improve muscle output, it
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| |  Table 1. Joint Mobilization Prescription Considerations ?|

Indication Patient Position Grade Dosage Example

Pain Position of comfort

Commonly NWB, open- 
packed position

Grade I and/or 11 joint 
mobilizations

Short duration bouts 

Rest between bouts

Patient case: 4/10 resting 
pain, 8/10 pain with stairs, 
unable to assess full knee 

ROM due to pain

Possible mobilization: patient 
supine, knee bent on pillow 

to 20°, 4x15" PFJ grade 
I medial glides, 30" rest 

between bouts

M obility
deficits

Position of restriction, often 
end-ranges of available motion

Commonly NWB or WB 
positions, end ranges when 

tolerated

Grade III and/or IV joint 
mobilizations

Performed until therapist 
perceives improvement in 

tissue resistance

Patient case: 1/10 resting 
pain, 2/10 pain with stairs, 

flexion limited to 115°

Possible mobilization: knee 
flexed to 115°, grade IV 

inferior PFJ glide x 3 min 
(or when less restriction to 

glide is noted)

Impaired
functional
movement

Position of functional 
restriction

Commonly performed in WB 
positions

Grade III and/or IV joint 
mobilizations

Can be performed as MWM Patient case: 0/10 resting 
pain, 2/10 pain at 75° flexion 
into deep squat, normal knee 

ROM

Possible mobilization: 
sustained medial PFJ glide 

while patient performs squat 
to make the task pain free. 

Perform 3 sets xlO repetitions

Abbreviations: MWM, mobilization with movement; NWB, nonweight bearing; PFJ, patellofemoral joint; ROM, range of motion; WB, weight bearing

is suggested that treatment sessions are ini
tiated with thrust manipulation techniques 
and then followed by quadriceps targeted 
therapeutic exercise to increase muscle con
trol and strength to capitalize on the newly 
improved muscle capacity.36 Increasing 
output of the surrounding musculature could 
possibly improve strength of surrounding 
musculature and PFPS symptoms, making 
manipulation a viable option in managing 
the condition.

Although the evidence is conflicting, in 
the presence of pain or arthrogenic muscle 
inhibition, commonly present in persistent 
PFPS, manipulation could be incorporated. 
The manipulation technique and position 
may be best determined by patient comfort in 
end range positions, in addition to clinician 
comfort with specific techniques. Many stud
ies used a supine lumbopelvic manipulation. 
While neurophysiological effects are possible 
with this technique, some would argue the 
segmental level of neurologic involvement 
(in this case, L2-4) should be targeted to 
localize a treatment effect. If this is the case, 
a sidelying lumbar manipulation may be

Figure 2. Patellofemoral joint mobilization in A, nonweight-bearing knee flexion. 
B, weight-bearing knee flexion.
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Figure 3. Supine lumbopelvic thrust 
manipulation.

more appropriate (Figure 4). It is important 
to note that in some studies, researchers per
formed the manipulation until cavitation 
was heard or felt by the clinician or patient 
for up to 4 times. Several other studies have 
suggested that cavitation is not necessary for 
an effective manipulation.17,38 Therefore, if 
spinal manipulation is deemed appropriate 
for the patient, when performed correctly, 
the intervention can be completed once per 
session.

DISCUSSION
Patellofemoral pain syndrome is a 

common condition frequently associated 
with substantial self-reported functional 
disability. Recent high-quality publications 
have attempted to identify best-practices 
in evaluation and treatment for PFPS.6'39 
As is frequently the case, evidence does not 
easily become implemented into clinical 
practice, and as such, knowledge translation 
has become a priority for many researchers. 
One challenge with knowledge translation 
in physical therapy particularly is the limited 
capacity to apply general or wide-ranging 
conclusions to specific patients, who have 
vague and complex clinical characteristics, 
psychosocial, personal, and environmental 
factors impacting their activity level. Subse
quently, attempts to bridge the gap between 
the laboratory and the clinical settings are 
necessary.

As noted previously, a recent CPG pro

Figure 4. Sidelying lumbar thrust 
manipulation.

vided grade A level evidence recommenda
tion suggesting manual therapy could be 
used as a useful adjunctive intervention, but 
should not be used in isolation. While the 
authors agree that plans of care using single 
interventions are infrequently effective for 
complex presentations, the recommendation 
does highlight important gaps in the evi
dence. For example, many PFJ mobilizations 
are performed in the open-packed position of 
knee extension, where the patella most easily 
moves through its motion but is less relevant 
to functional limitations (typically a knee 
flexion position). Resultantly, it was recently 
suggested that PFJ mobilizations be matched 
either to the position of mobility restric
tion, functional position of pain, or both, to 
optimize effectiveness of manual therapy.40 
Additionally, if recommendations suggest 
which interventions should not be used in 
isolation rather than which interventions 
may be useful in some cases, readers are left 
with fewer options to guide decision-making. 
Although the recommendation for manual 
therapy is not strong, using manual therapy 
for individuals with PFPS and mobility defi
cits is appropriate.

Evidence suggests that when manual 
therapy is provided for treating patients with 
PFPS, local joint mobilization is likely to be 
most effective.10 In the presence of mobility 
deficits, knee joint or soft tissue mobilization 
would be the most appropriate to potentially 
enhance the arthrokinematics motion of rel

evant joint complexes. Based on theoretical 
mechanisms and available evidence, lumbo
pelvic manipulation appears most useful for 
PFPS in the presence of increased pain sensi
tivity or impaired quadriceps output. In order 
to enhance clinical utility, manual therapy 
needs to be prescribed based on the patients 
specific presentation, rather than arbitrary 
incorporation. The suggested method to 
determine the efficacy of the interventions 
would be to perform an assessment, provide 
the intervention, and immediately perform a 
re-assessment. It is additionally expected that 
exercise interventions would follow manual 
therapy interventions to reinforce and opti
mize improvements in pain and/or mobility.

While a number of biomechanical faults 
may contribute to the development and per
sistence of PFPS, there may also be alterations 
in individuals’ psychological variables and 
central pain processing. It was reported that 
anxiety, depression, catastrophizing, and fear 
of movement may be present in persons with 
PFPS, and may be correlated to increased 
pain and self-reported disability.14 Individuals 
with PFPS have been noted to demonstrate 
increased temporal summation of pain,11 
impaired conditioned pain modulation,41 
widespread hyperalgesia,30 somatosensory 
alterations,42 and bilateral tactile sensitivity 
deficits.43 Manual therapy has been reported 
to affect all of the noted impairments in pain 
processing.

Appropriate intervention selection for 
PFPS can be challenging, and the high rate 
of chronic PFPS is indicative of the need for 
ongoing investigation. To best treat these 
individuals, clinicians need to integrate 
best available evidence with patient specific 
decisions. It is the hope of the authors that 
this paper briefly presents the evidence and 
possible uses for manual therapy for PFPS, 
improves clinical decision-making and stim
ulates additional research for the challenging 
condition.

REFERENCES

1. Glaviano NR, Kew M, Hart JM, Saliba 
S. Demographic and epidemiological 
trends in patellofemoral pain. Int J  Sports 
Phys Ther. 2015; 10(3):281-290.

2. Smith BE, Selfe J, Thacker D, et al. Inci
dence and prevalence of patellofemoral 
pain: A systematic review and meta-anal- 
ysis. PLoSOne. 2018; 13(l):e0190892. 
doi: 10.1371/journal.pone.0190892.

3. Crossley KM, Stefanik JJ, Selfe J, et al.
2016 Patellofemoral Pain Consensus

134 Orthopaedic Practice volume 32 /  number 3 /  2020



Statement from the 4th international 
Patellofemoral Pain Research Retreat, 
Manchester. Part 1: Terminology, 
definitions, clinical examination, natural 
history, patellofemoral osteoarthritis and 
patient-reported outcome measures. BrJ  
Sports Med. 2016;50(l4):839-843. doi: 
10.1136/bjsports-2016-096384.

4. Rathleff CR, Olesen JL, Roos EM, 
Rasmussen S, Rathleff MS. Half of 
12-15-year-olds with knee pain still 
have pain after one year. Dan MedJ.
2013;60( 11):A4725. doi: A4725 [pii],

5. Lankhorst NE, van Middelkoop M, 
Crossley KM, et al. Factors that predict a 
poor outcome 5-8 years after the diagno
sis of patellofemoral pain: A multicentre 
observational analysis. Br J  Sports Med.
2016;50(14):881-886. doi: 10.1136/ 
bjsports-2015-094664.

6. Willy RW, Hoglund LT, Barton CJ, et al. 
Patellofemoral pain. /  Orthop Sports Phys 
Titer. 2019;49(9):CPGl-CPG95. doi: 
10.2519/jospt.2019.0302.

7. Rathleff MS, Rathleff CR, Olesen JL, 
Rasmussen S, Roos EM. Is knee pain 
during adolescence a self-limiting 
condition? prognosis of patellofemoral 
pain and other types of knee pain. Am J
Sports Med. 2016;44(5):1165-1171. doi: 
10.1177/0363546515622456.

8. Collins NJ, Bierma-Zeinstra SM, Cross- 
ley KM, van Linschoten RL, Vicenzino 
B, van Middelkoop M. Prognostic factors 
for patellofemoral pain: A multicentre 
observational analysis. Br J  Sports Med.
2013;47(4):227-233. doi: 10.1136/ 
bjsports-2012-091696.

9. Bialosky JE, Beneciuk JM, Bishop MD, 
et al. Unraveling the mechanisms of 
manual therapy: Modeling an approach.
]  Orthop Sports Phys Ther. 2018;48(1):8- 
18. doi: 10.2519/jospt.2018.7476.

10. Jayaseelan DJ, Scalzitti DA, Palmer G, 
Immerman A, Courtney CA. The effects 
of joint mobilization on individuals with 
patellofemoral pain: A systematic review.
Clin Rehabil. 2018:269215517753971. 
doi: 10.1177/0269215517753971.

11. Eckenrode BJ, Kietrys DM, Parrott JS. 
Effectiveness of manual therapy for pain 
and self-reported function in individu
als with patellofemoral pain: Systematic 
review and meta-analysis. ]  Orthop Sports 
Phys Ther. 2018;48(5):358-371. doi:
10.2519/jospt.2018.7243.

12. Soni A, Wanigasekera V, Mezue M, et 
al. Central sensitization in knee osteo
arthritis: Relating presurgical brainstem 
neuroimaging and PainDETECT-based 
patient stratification to arthro
plasty outcome. Arthritis Rheumatol.
2019;71 (4):550-560. doi: 10.1002/ 
art.40749.

13. De Oliveira Silva D, Rathleff MS, 
Petersen K, Azevedo FM, Barton CJ. 
Manifestations of pain sensitization 
across different painful knee disorders:
A systematic review including meta
analysis and metaregression. Pain Med. 
2019;20(2):335-358. doi: 10.1093/pm/ 
pnyl77.

14. Maclachlan LR, Collins NJ, Matthews 
MLG, Hodges PW, Vicenzino B. The 
psychological features of patellofemoral 
pain: A systematic review. Br J  Sports 
Med. 2017;51 (9):732-742. doi: 10.1136/ 
bjsports-2016-096705.

15. Jensen R, HystadT, Baerheim A. Knee 
function and pain related to psychologi
cal variables in patients with long-term 
patellofemoral pain syndrome. J  Orthop 
Sports Phys Ther. 2005;35(9):594-600. 
doi: 10.2519/jospt.2005.35.9.594.

16. Witvrouw E, Lysens R, Bellemans J, 
Cambier D, Vanderstraeten G. Intrin
sic risk factors for the development of 
anterior knee pain in an athletic popula
tion. A two-year prospective study. Am
J  Sports Med. 2000;28(4):480-489. doi: 
10.1177/03635465000280040701.

17. Piva SR, Goodnite EA, Childs JD. 
Strength around the hip and flex
ibility of soft tissues in individuals 
with and without patellofemoral pain 
syndrom e./ Orthop Sports Phys Ther. 
2005;35(12):793-801. doi: 10.2519/ 
jospt.2005.35.12.793.

18. Cantu Rl, Grodin AJ, eds. Myofascial 
Manipulation: Theory and Clinical 
Application. 2nd ed. Gaithersburg, MD: 
Aspen; 2011.

19. Weerapong P, Hume PA, Kolt GS.
The mechanisms of massage and 
effects on performance, muscle recov
ery and injury prevention. Sports 
Med. 2005;35(3):235-256. doi: 
10.2165/00007256-200535030-00004.

20. van den Dolder PA, Roberts DL. Six 
sessions of manual therapy increase knee 
flexion and improve activity in people 
with anterior knee pain: A randomised

controlled trial. Aust J  Physiother. 
2006;52(4):261-264. doi: 10.1016/ 
s0004-9514(06)70005-8.

21. Thomee R, Renstrom P, Karlsson J, 
Grimby G. Patellofemoral pain syndrome 
in young women. II. muscle function in 
patients and healthy controls. ScandJ
MedSci Sports. 1995;5(4):245-251.

22. Pal S, Draper CE, Fredericson M, 
et al. Patellar maltracking correlates 
with vastus medialis activation delay 
in patellofemoral pain patients. Am ]  
Sports Med. 2011;39(3):590-598. doi: 
10.1177/0363546510384233.

23. Behrangrad S, Kamali F. Comparison of 
ischemic compression and lumbopelvic 
manipulation as trigger point therapy 
for patellofemoral pain syndrome in 
young adults: A double-blind random
ized clinical trial. J  Bodyw Mov Ther. 
2017;21(3):554-564. doi: 10.1016/j. 
jbmt.2016.08.007. Epub 2016 Aug 21.

24. Delaney JP, Leong KS, Watkins A, Brodie 
D. The short-term effects of myofascial 
trigger point massage therapy on cardiac 
autonomic tone in healthy subjects. /
AdvNurs. 2002;37(4):364-371. doi:
10.1046/j. 1365-2648.2002.02103.x.

25. Crossley K, Bennell K, Green S, Cowan
S, McConnell J. Physical therapy for 
patellofemoral pain: A randomized, 
double-blinded, placebo-controlled trial. 
Am J  Sports Med. 2002;30(6):857-865.

26. Rowlands BW, Brantingham JW. The 
efficacy of patella mobilization in 
patients suffering from patellofemoral 
pain syndrom e./NeuromusculoskelSyst. 
1999;7(4):142-149.

27. Hengeveld E, Banks K, eds. Maitland's 
Peripheral Manipulation. 4th ed. Edin
burgh: Elsevier; 2005.

28. Patle S, Bhava S. A study on the efficacy 
of manual therapy as an intervention to 
supervised exercise therapy in patients 
with anterior knee pain: A randomised 
controlled trial. Indian J  Physiother Occup 
Ther. 2015;9(2):92-96.

29. Khuman P, Devi S, Anandh V, Kamlesh
T, Satani K, Nambi G. Patello-femoral 
pain syndrome: A comparitive study of 
mobilization versus taping. Int J  Pharm 
Sci Health Care. 2012;6(2):89-96.

30. Pazzinatto MF, de Oliveira Silva D, 
Barton C, Rathleff MS, Briani RV, 
de Azevedo FM. Female adults with 
patellofemoral pain are characterized

Orthopaedic Practice volume 32 /  number 3 / 2020 135



by widespread hyperalgesia, which 
is not affected immediately by patel- 
lofemoral joint loading. Pain Med. 
2016;17(10):1953-1961. doi: 10.1093/ 
pm/pnw068. Epub 2016 Apr 25.

31. Holden S, Straszek CL, RathleffMS, 
Petersen KK, Roos EM, Graven-Nielsen 
T. Young females with long-standing 
patellofemoral pain display impaired 
conditioned pain modulation, 
increased temporal summation of 
pain, and widespread hyperalgesia.
Pain. 2018;159(12):2530-2537. doi:
10.1097/j.pain.0000000000001356.

32. Nambi G, Manisha, Vora P. Lumbo 
pelvic manipulation versus patellar 
mobilization in chronic patella femoral 
pain syndome patients in terms of pain, 
patellar alignment and functional disabil
ity - A randomized controlled study. In t]  
Pharm Sci Health Care. 2013;1(3):19-32.

33. Suter E, McMorland G, Herzog W, Bray 
R. Decrease in quadriceps inhibition after 
sacroiliac joint manipulation in patients 
with anterior knee pain. J  Manipulative 
Physiol Ther. 1999;22(3): 149-153- doi: 
10.1016/SO 161-4754(99)70128-4.

34. Stakes NO, Myburgh C, Brantingham 
JW, Moyer RJ, Jensen M, Globe G. A 
prospective randomized clinical trial to 
determine efficacy of combined spinal 
manipulation and patella mobilization 
compared to patella mobilization alone 
in the conservative management of patel
lofemoral pain syndrome. J  American 
Chiropr Assoc. 2006;43(7):11-18.

35. Grindstaff TL, Hertel J, Beazell JR, et 
al. Lumbopelvic joint manipulation and 
quadriceps activation of people with 
patellofemoral pain syndrome. J  Athl 
Train. 2012;47(1 ):24-31.

36. Jayaseelan DJ, Courtney CA, Kecman 
M, Alcorn D. Lumbar manipulation and 
exercise in the management of anterior 
knee pain and diminished quadriceps 
activation following acl reconstruction:
A case report. Int]  Sports Phys Ther. 
20l4;9(7):991-1003.

37. Flynn TW, Childs JD, Fritz JM. The 
audible pop from high-velocity thrust 
manipulation and outcome in individu
als with low back p a in ./Manipulative
Physiol Ther. 2006;29(l):40-45.

38. Flynn TW, Fritz JM, Wainner RS, 
Whitman JM. The audible pop is not 
necessary for successful spinal high-veloc

ity thrust manipulation in individuals 
with low back pain. Arch Phys Med 
Rehabil. 2003;84(7): 1057-1060.

39. Collins NJ, Barton CJ, van Middelkoop 
M, et al. 2018 Consensus statement on 
exercise therapy and physical interven
tions (orthoses, taping and manual 
therapy) to treat patellofemoral pain: 
Recommendations from the 5th Inter
national Patellofemoral Pain Research 
Retreat, Gold Coast, Australia, 2017. Br 
J  Sports Med. 2018;52(18):1170-1178. 
doi: 10.1136/bjsports-2018-099397.

40. Jayaseelan DJ, Holshouser C, McMur- 
ray M. Functional joint mobilization for 
patellofemoral pain syndrome: A clinical 
suggestion. Int J  Sports Phys Ther. 2020 
(In Press).

41. Rathleff MS, Petersen KK, Arendt- 
Nielsen L, Thorborg K, Graven-Nielsen 
T. Impaired conditioned pain modu
lation in young female adults with 
long-standing patellofemoral pain: A 
single blinded cross-sectional study. Pain 
Med. 2016; 17(5):980-988. doi: 10.1093/ 
pm/pnv017.

42. Noehren B, Shuping L, Jones A, Akers 
DA, Bush HM, Sluka KA. Somatosen
sory and biomechanical abnormalities 
in females with patellofemoral pain.
Clin J  Pain. 2016;32(10):915-919. doi: 
10.1097/AJP.0000000000000331.

43. Jensen R, Hystad T, Kvale A, Baer- 
heim A. Quantitative sensory testing 
of patients with long lasting patel
lofemoral pain syndrome. Eur J  
Pain. 2007;11(6):665-676. doi:
SI 090-3801(06)00172-8.

136 Orthopaedic Practice volume 32 /  number 3 ' 202G



Copyright of Orthopaedic Physical Therapy Practice is the property of Orthopaedic Section,
APTA, Inc. and its content may not be copied or emailed to multiple sites or posted to a
listserv without the copyright holder's express written permission. However, users may print,
download, or email articles for individual use.


