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Abstract

Patellofemoral joint (PFJ) and it’s coexisting disorders are an essential clinical problem for orthopaedic surgeons. Literature is lacking of general population 
epidemiological  studies that could confi rm an incidence rate of patellofemoral pain syndrome. Available studies are most often taken on a precise group of 
sport participants. In literature it is written that complaints coming from an anterior aspect of the knee joint are reported by 15-25% of patients connected 
with sports activity. In the United States of America from 2007 to 2011 7.3 % of all the patients that came forward to medical care were diagnosed with patel-
lofemoral pain syndrome, which means almost 2,2 mln of patients. The most numerous group is women between 50-59 years of age. In addition, between 
2007-2011, in the United States of America ,a constant increase of incidence rate was reported in all the population examined in terms of ageing. Anterior 
knee pain most often aff ects women, athletes, recreational sport participants (cross-fi t, squatting, jogging). The aim of this paper is to sort terminology, 
symptomatology and rules of diff erential diagnosis of patellofemoral pain syndrome. 

Key words: AKP – anterior knee pain, PFJ – patellofemoral joint, PFS – patellofemoral syndrome, PFP – patellofemoral pain

Streszczenie

Staw rzepkowo-udowy i związane z nim stany chorobowe stanowią istotny problem kliniczny Ortopedów. Istnieje niewiele populacyjnych prac doku-
mentujących współczynnik chorobowości bólu w przedziale przednim stawu kolanowego, a powstałe doniesienia dotyczą najczęściej określonych grup 
sportowców. W piśmiennictwie szacuje się, że dolegliwości ze strony stawu rzepkowo-udowego podaje 15-25% osób związanych z uprawianiem sportu 
[1]. W Stanach Zjednoczonych w latach 2007-2011, u 7,3% chorych zgłaszających się do systemu opieki zdrowotnej rozpoznano PFS (Patellofemoral Pain 
Syndrome), co stanowi niespełna 2,2 mln pacjentów, wśród których najliczniejszą grupę stanowiły kobiety między 50-59 rokiem życia [2]. Ponadto w latach 
2007-2011 w Stanach Zjednoczonych odnotowano stały wzrost liczby chorych, ze współczynnikiem chorobowości rosnącym w poszczególnych grupach 
wiekowych w miarę starzenia [2]. Ból w przedziale przednim stawu kolanowego dotyczy najczęściej kobiet, wyczynowych sportowców i osób rekreacyjnie 
uprawiających sport (cross-fi t, squatting, jogging) [3]. Celem niniejszego opracowania jest uporządkowanie terminologii, symptomatologii oraz zasad dia-
gnostyki klinicznej bólu w przedziale przednim stawu kolanowego.

Słowa kluczowe: AKP – ból w przedziale przednim staw kolanowego, PFJ – staw rzepkowo-udowy, PFS – syndrom stawu rzepkowo-udowego, PFP – ból 
w stawie rzepkowo-udowym
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Introduction

Patellofemoral joint (PFJ) and it’s coexisting disorders are an 

essential clinical problem for orthopaedic surgeons. Litera-

ture is lacking of general population epidemiological studies 

that could confi rm an incidence rate of patellofemoral pain 

syndrome. Available studies are most oft en taken on a pre-

cise group of sport participants. In literature it is written that 

complaints coming from an anterior aspect of the knee joint 

are reported by 15-25% of patients connected with sports ac-

tivity [1] . In the United States of America from 2007 to 2011 

7,3 % of all the patients that came forward to medical care 

were diagnosed with patellofemoral pain syndrome, which 

means almost 2,2 mln of patients [2]. Th e most numerous 

group is women between 50-59 years of age [2]. In addition, 

between 2007-2011, in the United States of America ,a con-

stant increase of incidence rate was reported in all the popu-

lation examined in terms of ageing [2]. Anterior knee pain 

most oft en aff ects women, athletes, recreational sport partici-

pants (cross-fi t, squatting, jogging) [3]. Th e aim of this paper 

is to sort terminology, symptomatology and rules of diff eren-

tial diagnosis of patellofemoral pain syndrome. 

Knowledge 

From the local point of view we can focus on anterior knee 

pain – AKP, but pathology of the patellofemoral joint out-

reaches wider than only the joint itself [4]. In this connection 

patellofemoral syndrome – PFS – should be defi ned, which 

refers not only to the symptoms coming from the knee, but 

also those that are caused by other dysfunctions – hip joint, 

foot, lumbosacral part of the spine [4,5,6,7]. AKP the local 

point of view, PFS the global one, are commonly used inter-

changeably in the literature, which in essence and complexity 

of pathophysiology of PFS brings some confusion and also 

suggests limitation to local pathologies of the knee joint. Th is 

can cause diagnostic and therapeutic mistakes.

In 2016 Th e Patellofemoral Pain Consensus Statement 

from the 4th International Patellofemoral Pain Research Re-

treat, Manchester was published. It qualifi es defi nitions:

1. Preferred term for denomination of the pain localized 

in the anterior aspect of the knee is Patellofemoral Pain 

– PFP. It is a synonym of following terms: AKP, Patello-

femoral Pain Syndrome, Chondromalacia Patellae, Run-

ner’s Knee.

2. Th e core criterion required to defi ne PFP is pain around 

or behind the patella, which is aggravated by at least one 

activity that loads the patellofemoral joint during weight 

bearing on a fl exed knee (eg, squatting, stair ambulation, 

jogging/running, hopping/jumping)

3. Additional criteria – not essential to make diagnosis – 

crepitus or grinding sensation emanating from the patel-

lofemoral joint during knee fl exion movements, tender-

ness on patellar facet palpation, pain on sitting, rising on 

sitting, or straightening the knee aft er sitting [8].

To consider PFJ it is mandatory to know the exact anato-

my and biomechanics of the joint. Patella is the biggest sesa-

moid bone in the human body which composes a patellofem-

oral joint with the patellar articular surface of the femur that 

creates trochlea for movements of the patella – intertrochlear 

groove [9]. Trochlear angle is individually variable, normal 

bony angle is 138 +/- 6 degrees [6]. Bony trochlear angle 

may diff er from the cartilaginous one [9]. In distal direction 

trochlea deepens. Lateral femoral condyle is bigger than the 

medial one [6]. Medial Patellofemoral Ligament (MPFL) is 

in charge of prevention of lateral dislocation of the patella 

to the knee bent to an angle of 20 degrees and assures 60% 

stability [10]. Another 20 % is provided by medial patello-

meniscal ligament [10]. Th e more the knee is bent the more 

bony stabilization patella gets from the intercondylar groove 

[6,9]. Patellar traction in PFJ is controlled by active muscle 

contraction: Vastus Medialis Obliquus (VMO), which is the 

biggest active stabilizer in PFJ. It also gives branches to the 

MPFL, thus it takes part in proprioception, Rectus Femoris 

(RF), Vastus Lateralis (VL). Passive stabilization comes from 

Patellar Tendon (PT), Iliotibial Band (ITB), lateral retinacu-

lum, MPFL, bony stabilization [6,9,11]. Patellar articular 

surface changes the contact area from the distal part of the 

patella to its proximal aspect according to the knee fl exion 

angle [9]. In PFJ patella is a lever arm for the knee extensor 

mechanism, which transmits high loads with force adequate 

to support seven times body weight [9,12]. It corresponds to 

cartilage thickness in PFJ, which is 4-5 mm [10].

Diff erential diagnosis of PFJ disorders consist of patient 

interview and physical examination [13]. Essential tips from 

the interview are: character of complaints, duration, factors 

to aggravate and relief symptoms, traumatic history espe-

cially direct anterior trauma, sprain, acute or chronic patellar 

instability [14]. Patients oft en declare theatre sign - AKP aft er 

long periods of sitting with the knee bent at a 90 degree angle 

(long journeys, work positions), pain during stair climbing or 

descending, sensation of instability or giving-way [12,14]. In 

sport related injuries key information is concerning chang-

ing training habits, frequency and also equipment modifi ca-

tions, especially running shoes. Athletes competing in jump-

ing activities such as basketball. volleyball, handball, football 

are vulnerable [11].

Physical examination must be taken according to specifi c 

arrangement which guarantees its thoroughness. It starts with 

inspecting the patient standing form the anterior and poste-

rior aspect. We can evaluate the length of the lower limbs, its 

rotation and alignment, pelvis placing, foot adjustment (e.g. 

overpronation, pes plano-valgus), adduction in the hip joint. 

Th ese are factors that cause an increase of an Q-angle, lateral 

patellar compression and as a consequence maltracking in 
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PFJ [15]. Next step is evaluating gait habits and its correctness 

[14]. Examination should be continued in a sitting position 

checking both patellar placement its disparity and height. In 

dynamic tests we search for PFJ instability symptoms such as 

‘J-sign’ – lateral patellar subluxation during knee extension 

which indicates insuffi  ciency of medial structures. We mea-

sure Q angle (M: 14 degrees, W: 18 degrees) [15,16]. Dur-

ing palpation of the patella and forcing compression in PFJ 

(Patellar Grind Test, Clarke Test) in dynamic examination 

it is possible to feel the crepitus protruding from under the 

patella, which are most oft en caused by patellar chondroma-

lacia, plica syndrome [17]. Other tests are lateral and medial 

glide tests, examined in extension and 30 degrees of fl exion 

[15]. Excessive medial subluxation tells of lateral retinaculum 

insuffi  ciency, excessive lateral subluxation is an evidence of 

medial stabilizers insuffi  ciency – MPFL. Exaggerated reduc-

tion of range of motion can be caused by arthrofi brosis or 

lateral retinaculum fi brosis. In this connection passive patel-

lar tilt test should be performed. We try to elevate the lateral 

ridge of the patella, trying to rotate it internally [18]. Check-

ing the way that patella enters the intercondylar groove as 

the knee deepens fl exion may reveal clicking, crepitus or the 

patient complains of pain that suggests trochlear dysplasia 

(TD). An ‘apprehension test’ is performed by trying to luxate 

the patella laterally. Patient reacts with fear of luxation and 

contracts extensor muscles not allowing the continuation 

of the test [15]. In addition to the manipulation mentioned 

above it is mandatory to perform complex knee examination 

with meniscal tests, medial , lateral and central stabilizers 

function. In the literature the most eff ective test in diagnosis 

of the PFS is a ‘squatting test’, performed by asking the patient 

to do a deep squat with the examined leg positioned forward 

with the knee fl exed to 90 degrees [8]. Pain caused by the test 

is present in about 80 % of patients with PFP. Signifi cance of 

all the other tests is limited [8,16,17].

Properly taken clinical examination should comprise of a 

diagnosis. Additional studies and imaging tests are taken for 

confi rmation or to hammer out a solution.

A basic diagnostic step in PFJ evaluation is an x-ray. First 

of all, basic anteroposterior and lateral views should be per-

formed. Furthermore Merchant (sunrise view) view should 

also be performed [10]. To make a certain diagnosis, it is 

mandatory to take x-rays in correct positions according to 

general known rules. Especially it refers to a lateral x-ray of 

the knee joint, which discloses the posterior aspect of the 

femoral condyles as one (true lateral view). Mentioned x-rays 

provide essential information to establish basic parameters 

[10]. Th e least information comes from an anteroposterior 

x-ray. Evaluation of severe pathologies is possible: high grade 

patella alta or baja, patella bipartite [10]. On the true lateral 

view precise measuring of parameters evaluating patellar po-

sitioning is available: Insall-Salvati (IS) (patellar height and 

patellar tendon index) and Canton-Deschamps (CD) (ar-

ticular surface of the patella to a distance from the apex to 

tibial plateau) for diagnosis of patella baja <0,8 IS, < 0,6 CD, 

patella alta >1,2 IS, >1,3 CD [10,19] (Fig. 1,2). Furthermore 

a true lateral view off ers an evaluation of correctness of an 

anatomical features of the knee joint or reveals TD, according 

to Dejour from type A to D [9] (Fig 3).

Fig. 1. Insall-Salvati Index, Zaff agnini S, Dejour D, Arendt E, Patellofemoral 
Pain Instability, and Arthritis Clinical Presentation, Imaging, and Treat-
ment, Springer-Verlag Berlin Heidelberg 2010, page 62, fi gure. 7.1, used 
with kind permission of the Editors.

Fig. 2. Canton-Deschamps Index, Zaff agnini S, Dejour D, Arendt E, Patello-
femoral Pain Instability, and Arthritis Clinical Presentation, Imaging, and 
Treatment, Springer-Verlag Berlin Heidelberg 2010, page 63, fi gure 7.3, 
used with kind permission of the Editors.
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In type A, on a true lateral view a crossing sign is seen. 

It tells of a shallow intercondylar groove, type B with supra-

trochlear spur that is a sign of a fl at trochlea, type C which is 

made of a combination of crossing sign and double contour 

sign. It is made by hypoplastic medial femoral condyle. Type 

D that ties up all the features mentioned – crossing sign, su-

pratrochlear spur and double contour – as an expression of 

complete TD [9] (Fig. 4).

Sunrise view of Merchant shows: the type of patella ac-

cording to Wiberg classifi cation, osteoarthritic changes in 

PFJ, patellar tilt [9]. Performing Merchant view with 20 de-

grees of fl exion instead of 30 , before the patella gets bony 

stabilization in trochlea reveals features of patellar instability 

(MPFL insuffi  ciency).

An additional x-ray in PFJ pathology is standing, weight-

bearing anteroposterior hip to ankle view, known as HKA 

(hip, knee, ankle), allowing to draw Maquet’s line. Axial 

varus malalignment or especially valgus cause maltraction in 

PFJ through increasing of an Q-angle and as a consequence 

triggers of cartilage lesion [5]. It is very important , because 

every repairing procedure of cartilage lesions in PFJ must be 

predated with alignment assessment [20]. Performing car-

tilage reparation procedures on a limb with signifi cant ma-

lalignment will cause treatment failure. Exact discussion on 

this matter exceeds assumptions of this paper.

Further diagnostic steps, especially with interpretation 

diffi  culties of performed x-rays, provides computed tomog-

raphy (CT), with a possibility of using 3D reconstruction. 

CT apart from clarifying doubts arisen from preceded diag-

nostic steps also gives an opportunity to precisely measure 

other PFJ parameters like TTTG(Tibial Tuberosity Troch-

lear Groove distance ), in normal knees TTTG is 13-14 mm, 

patellar tilt (patellar slope measured in relation to posterior 

femoral condyles plane) in normal knees to 20 degrees [10]. 

CT scan has an advantage over Magnetic Resonance Imaging 

(MRI) in discussed area because of a necessity of performing 

MRI with the knee put to the coil that imposes fl exion in the 

knee joint. TTTG measured in the same patient in CT and 

MRI may diff er from one another which can cause confusion 

when discussing border values in the context of an operative 

treatment [21].

MRI in comparison to CT scans is safer in a radiation 

aspect. Furthermore it provides good visualisation of soft  tis-

sues such as: ligaments, tendons and menisci. It enables to 

classify the cartilage in ICRS – International Cartilage Repair 

Society, proof of the presence of plica syndrome, condyles 

abrasion, presence of abnormal joint fl uid volume and extra 

Fig. 3. The crossing sign defi nes the trochlear dysplasia: the groove line 
links the condyles anterior part; at that point the trochlea is fl at or co-
nvex, Zaff agnini S, Dejour D, Arendt E, Patellofemoral Pain Instability, and 
Arthritis Clinical Presentation, Imaging, and Treatment, Springer-Verlag 
Berlin Heidelberg 2010, page 53, fi gure 6.3, used with kind permission 
of the Editors.

Fig. 4. The three patterns of trochlear dysplasia: Crossing sign; Supratro-
chlear spur: defi nes the prominence of the trochlea; Double contour: pro-
jection on the lateral view of the hypoplastic medial facet (subchondral 
bone); it should be below the crossing to be pathological, Zaff agnini S, 
Dejour D, Arendt E, Patellofemoral Pain Instability, and Arthritis Clinical 
Presentation, Imaging, and Treatment, Springer-Verlag Berlin Heidelberg 
2010, page 54, fi gure 5.4, used with kind permission of the Editors.
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articular eff usion, exact localisation of free bodies especially 

non contrast ones (cartilaginous free body, free body in dif-

fi cult localisation) and all the extra articular changes particu-

larly in post traumatic cases [10].

Ultrasound does not have signifi cance in diagnostic pur-

poses in adult patients. It takes place in pediatric ones [10]. 

Apart from the obvious advantages such as no ionising radia-

tion , there are few other features that makes this examination 

valuable [10]. In pediatric patients with no bony growth ended 

ultrasound provides dynamic and precise evaluation of patella 

position and also surrounding soft  tissues [10]. Th is is a real 

time examination which can also help with doubtful cases. 

Summary

Achievement of the information from an interview, physical 

examination, and diagnostic steps mentioned above provides 

a complex view of an anatomy and biomechanics of PFJ. 

It helps with making a diffi  cult decision of possibility of con-

servative treatment or necessity of an operation. Th e deci-

sion, in spite of the most accurate test results stays individual 

to every patient and only in this matter it brings the success-

ful treatment options both for the patient and for an ortho-

paedic surgeon.
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