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Objectives

U Review ofPatellofemoralloint Biomechanics

U MRI of Injury to the Extensor Mechanism

AQuadriceps Tendon
APatella
APatellar Tendon

U MRI of Patellar Dislocation

U Case Series: Spectrum of Injury to the
Quadriceps Continuation
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Patellofemoral Biomechanics

A Patella is the largest sesamoid bone

A Nearly the entire norarticular
surface is ensheathed by the
tendinous attachments of the
guadriceps and patellar tendons

A Synovial articulation with femoral
trochlea posteriorly

A Anteriorly displaces the extensor
tendons, thereby increasing the
mechanical advantage of the
guadriceps about the center of
rotation

http://muscle.ucsd.edu/musintro/ma.shtmi



Patellar Morphology

A Anterior surface of the patella forms a
vague triangle, slightly wider than high

I proximalbase onto which the
guadriceps attaches

I distally pointingapex onto which
the patellar tendon attaches

A Posterior surface of the patella
I superior ¥ articular
I Inferior Y& non-articular (variable!)




Anatomyc Patellar Articular Surface

A Divided by a verticallgriented
WYSRALFY NAR3ISOQ
I Lateral facet
I Medial Facet

A CdzNIIKSNJ RA @A
GSNIAOFf NAR
cartilaginous

A Medial facet proper
A Odd facet

A Some authors describe two
additional transverse ridges that
further subdivide the medial facel
proper and the lateral facet

A Trochlea = Femoral sulcus =
Patellar groove = Patellar facets s

Fulkerson JP. Disorders of the Patellofemoral Joint, 4" ed. p 4-5.
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Anatomyc Patellofemoral Articulation

A2 A0SNEHQa tIaGStftFN O2y FA IdzNT
I Type | (10%] equal medial and lateral facets

both concave -

I Type Il (65%9 small medial facet, flat or CONV g,

. ..

concave lateral facet

-

I Type lll (25%) very small medial facet S

A Trochlear shape, not patellar shape, IS
most important single stabilizing factor

A Contact between patella and trochlea
Increases with flexion from 30 to 90 deg

A Patella alta deformity reduces PF contact
at various degrees of flexion and may
result in instability

e

Scuderi GR. The Patella. p 20.



Anatomyc Passive Soft Tissue Stabilizers

A Patellar is anchored via a cruciform soft tissue system
comprised opassiveandactiveelements

A Passive Stabilizers
I Patellar Tendoiifrom patellar apex)

I Lateral Retinaculur(from lateral patellar margin)
A Superficial layec confluent with ITB
A Deep IayeF Epicondylopatellar band (to femur) / Transverse ligament / Patellotibial band (to tibia)

I Medial Retinaculunffrom medial patellar margin)
A Medial Patellofemoral Ligament (MPELJuperior 2/3
» 50% to 60% of lateral restraint from 0 to 30 of knee flexion
A Medial Patellomeniscal Ligament (MPMinferior 1/3
A Medial Patellotibial Ligament (MPTL)



Anatomyc Active Soft Tissue Stabllizers

A Rectus femorig most superficial

A Insert on patellar base anteriorly

A Most superficial fibers continue distally
I Broad att onto anterior patellar surface
I Superficial fibers of the patellar tendon |

A Vastus Lateralis intermediate

I Vastus lateralis longus

A Inserts onto patellar base superolaterally
A Forms lateral retinaculum
A Aponeurosis forms layer anterior to patella

I Vastus lateralis obliquus
A Inserts onto lateral margin of patella




Anatomyc Active Soft Tissue Stabllizers

A Vastus Medialig intermediate

I Vastus medialis longus
A Inserts onto patellar base superomedially
A Forms medial retinaculum
A Aponeurosis forms layer anterior to patella

I Vastus medialis obliquus
A Inserts superior / superomedial patella
A Tightly adherent to MPFL

A 47 deg medial orientation in relation to the
femoral axis
i First muscle to weaken in the face of PF pain
T last to regain its strength (Beidert)

A Vastus Intermediug deep

A Inserts onto patellar base posteriorly




Anatomyg Patellar Soft Tissue Stabllizers
A Q-Angle

A Line from AIIS of the pelvis to center of patella

A Line from center of patella to tibial tubercle
A Normal angle: 17 for females, 14 for males

A Gross representation of the
cumulative lateral moment exerted
on the patella by the contracting
guadriceps

A Increased angle would appear to
predispose to lateral patellar
subluxation or dislocation

A Increased by the femoral neck anteversion anc
tibial torsion

A However, no established direct correlation
A Only one of several variables

Scuderi GR. The Patella. p 18.



Anatomyg Patellar Soft Tissue Stabllizers

A

Patellofemoral stability strengthens with
Increasing flexion

1) Larger posterior vector and smaller lateral B
vector of forces is applied by quadriceps
tendon and patellar tendon onto patella

2) Knee flexion is accompanied by tibial internal
rotation, with consequent medial movement

2F 0KS (A0 A thefQandle dz@decddP & AC
3) Patellar and trochlear geometries confer 1 t’L
Increased contact in flexion \ _',:/.-a
i — —

Schmid MR et al. Am J Sports Med 2002 30: 388



Anatomyc¢ Patellofemoral Stabllity
Key Points

A Femoral trochlear geometrig the #1
most important factor in patellofemoral

Vastus

obliquus
65

Stablllty b ’ medialis

A MPFLs the #1 most important soft tissue
restrain in patellofemoral stability

A Vastus medialis obliqudfanction is also
vital for stability given its orientation

A Patellofemoral stability strengthens with
iIncreasing flexion and is weakest at 20
degrees flexion

Resnick D. IDJ p1887.
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The Quadriceps Tendon -
Gross Anatomy in Detall

_~Rectus femoris

Tendon of g
rectus femoris—__ Tt Aponeurosis
of intermedius

_Vastus lateralis

Intermedius

Vastus
medialis

Fulkerson JP. Disorders of the
Patellofemoral Joint, 4" ed. p 18.

Courtesy Gisele Portes



The Quadriceps Tendon - MRI Anatomy

A Laminated structure in almost all cases
with tendon fibers interspersed by planes
of fat (not to be confused w tear)

Average thickness : @610 mm

Fibers originating from the deep fascia of
each of the four constituents of the
guadriceps merge variably to create a
laminated distal tendon

o o

A superficial layer rectus femorismuscle

A two middle layers wastus medialignd
vastus lateralis

A deep layer =vastus intermedius

Dwek JR, Chung CB. Pediatr Radiol. 2008 Sep;38(9):925-35.



The Quadriceps Tendon - MRI Anatomy

Medialis
Muscle

* the manner in which the middle 2 layers merge determines the number of layers
if no merge - 4 layers
if merge with each other - 3 layers (most common)
if merge with rectus femoris or vastus intermedius - 2 or 3 (most common)

* usually more merging laterally than medially
mid-sagittal - 3 layers (2 or 4 not unusual)
laterally - 1 layer
medially - 2-3 layers

Zeiss J et al. AJR. 1992 Nov;159(5):1031-4.



The Quadriceps Tendon - MRI Anatomy




Quadriceps Tendon Injury

A Quadriceps Tendon Disruption
A Quadriceps Tendon Partial Tear



RIGHT
LEFT

30-year-old diabetic male.

Right i disruption of patellar tendon and
lateral patellar retinaculum.

LeftT disruption of quadriceps and
medial patellar retinaculum.

Sonin AH et al. Radiographics. 1995 Mar;15(2):367-82.




Traumatic Injury to the Quadriceps Tendon

A Patella > quadriceps > patellar tendon

A Occur relatively infrequently

A Usually in patients older than 40 years.

A Unilateral >> bilateral (think systemic disease)

A Indirect forces - acute violent contraction of quadriceps

with flexed knee and planted foot

A violent deceleration from running with a planted lead foot (in young athletes)
A fall onto fixed flexed knee (in elderly persons decsending stairs)

A Occurs in setting of chronic deterioration

A Repetitive microtrauma (sports) Case from Scripps
A Weakening due to underlying systemic progegses
A obesity / steroid use / DM / gout
A renal failure / hyper PTH /
A RA/SLE




Quadriceps Tendon Disruption
Radiography

A In most cases of disruption,
there is distraction of the ends
of the tendon due to muscle
contraction.

A Patella may be displaced
Inferiorly (patella baja)

A Patellar tendon may
demonstrate a wrinkled
appearance

ddx = hyperextended knee,
ACL tear with anterior tibial translation

A Prepatellar bursa may be
distended as joint fluid passes
through the ruptured tendon




Quadriceps Tendon Disruption
MR Imaging

A Most tears occur

within 2 cmof the
osteotendinous
junction of the distal
guadriceps

A Treatment:
Immediate surgery

Case from FAHC, courtesy of Diego Lemos & Evelyn Fliszar



