HFIY—

WNAFAHZT R

24 v

BRBEARBRBEIENID T 7 4 X > b ETRITBRERIRBEERE D H 5 A D Structural MRl OEE
CRERICBIES B H 7

Are Patellofemoral Joint Alignment and Shape Associated With Structural Magnetic

Resonance Imaging Abnormalities and Symptoms Among People With Patellofemoral

Pain?Marienke van Middelkoop, Erin M. Macri, Joost F. Eijkenboom, et al. (2018)
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TABLE 1
Inclusion and Exclusion Criteria of the 2 Studies®

TripleP Study

CAKP Study

Recruitment

Age, y
Symptoms

Pain severity

Duration of PFP
Exclusion criteria

Patients who visited a sports physician, physical
therapist, or GP for PFP

14-40

Presence of at least 3 of the following: peri- or
retropatellar pain while walking up or down
stairs, squatting, running, cycling, sitting with
knees flexed for a prolonged time, or grinding
of the patella

Longer than 2 mo but no longer than 2 y

Knee OA, patellar tendinopathy, Osgood-
Schlatter disease, or other defined pathological
conditions of the knee

Previous knee injuries or surgery

Absolute and relative contraindications to
undergo MRI

Volunteers who responded to paid advertisements, flyers on
community notice boards and university electronic bulletins,
and referrals from health care practitioners

26-50

Antero- or retropatellar knee pain aggravated by at least 2
activities that load the PFJ (eg, stair ambulation, squatting,
rising from sitting)

Pain during these activities present on most days during the past
month

Knee pain severity of at least 30 mm on a 100-mm visual analog
scale during aggravating activities

Current symptoms >3 mo

Concomitant pain from other knee structures, the hip, or the
lumbar spine that may impede testing procedures

Planned or previous knee surgery

Moderate to severe concomitant

TFJ OA (Kellgren-Lawrence grade >3 on posteroanterior
radiograph)

Recent knee injections (prior 3 months)

Contraindications to radiograph or MRI

Physical inability to undertake testing procedures

“CAKP, Chronic Anterior Knee Pain; GP, general practitioner; MRI, magnetic resonance imaging; OA, osteoarthritis; PFJ, patellofemoral
joint; PFP, patellofemoral pain; TFdJ, tibiofemoral joint.
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Figure 1. Alignment and bony shape measurements. (A) Patellar tilt angle: angle formed by line through the greatest width of the
patella and posterior condylar line (PCL). (B) Lateral patellar tilt angle: the angle formed between the line drawn parallel to the
lateral patellar facet and the line drawn connecting the most anterior points of the medial and lateral condyles. (C) Tibial tuber-
osity-trochlear groove distance: distance between lines drawn through the tibial tuberosity and trochlear groove in the axial plane
(requires multiple magnetic resonance imaging slices). (D) Bisect offset: percentage of patella that lies lateral to the line bisecting
the trochlear groove. (E) Patellar lateral translation: distance between lines from central medial ridge of patella and sulcus groove.
(F) Trochlear angle: angle between anterior condylar line and PCL. (G) Lateral trochlear inclination: angle between lines through
lateral trochlear facet and PCL. (H) Sulcus angle: angle between the condylar outsets. (I) Sulcus depth: depth of sulcus groove as
compared with femoral condylar outsets (lines drawn). (J) Percentage articular overlap: amount of trochlear cartilage overlapping
with patellar cartilage. (K) Insall-Salvati ratio: ratio of patellar tendon length to oblique patellar length (two lines drawn).
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TABLE 4
Association Between Morphological Abnormalities

Defined by Magnetic Resonance Imaging and Alignment and Bony Shape Measures”

Patella Osteophytes, Small to Large Synovitis
Minor Bone Marrow Femur, High Signal, Fat Pad,
Cartilage Defects Lesions Patella Anterior Meniscus Hoffa Prefemoral
Patellar tilt angle, deg 1.10% 1.02 1.122 1.04 1.03 1.04 1.11°
(1.00-1.20) (0.96-1.10) (1.02-1.22) (0.96-1.14) (0.95-1.11) (0.97-1.13) (1.03-1.20)
Patellar lateral 1.08 0.99 1.06 0.99 1.02 0.94 1.04
translation, mm (0.89-1.32) (0.84-1.16) (0.87-1.29) (0.80-1.24) (0.82-1.26) (0.78-1.15) (0.88-1.23)
Insall-Salvati ratio 11.60 24.40° 51.82° 8.73 0.53 60.37° 43.31°
(0.67-201.86) (2.63-226.79)  (4.20-640.01) (0.26-52.71) (0.05-5.66) (4.66-782.61)  (4.28-438.72)
Sulcus angle 0.98 1.04 1.10° 1.04 1.01 1.04 1.09°
(0.89-1.07) (0.97-1.10) (1.02-1.18) (0.96-1.13) (0.95-1.08) (0.97-1.11) (1.01-1.16)
Wiberg classification, 3.29 2.38 0.64 5.07 0.67 0.94 0.71
medial < lateral (0.66-16.36) (0.57-10.01) (0.16-2.55) (0.99-25.75)  (0.12-3.87) (0.24-3.70) (0.17-3.00)
Lateral trochlear 1.07 0.99 0.90 0.93 1.02 1.08 0.94
inclination (0.97-1.19) (0.92-1.09) (0.82-0.98) (0.84-1.03) (0.93-1.11) (0.99-1.18) (0.87-1.02)
Trochlear angle 1.13 0.96 0.96 0.96 1.08 1.16 0.97
(0.94-1.36) (0.84-1.10) (0.83-1.10) (0.80-1.16) (0.92-1.25) (0.99-1.35) (0.84-1.11)
Bisect offset 1.05° 1.01 1.07% 1.02 1.01 1.04 1.04
(1.00-1.11) (0.97-1.05) (1.01-1.14) (0.98-1.07) (0.97-1.06) (0.99-1.10) (0.99-1.08)
Patellar articular 0.18 0.89 0.03° 0.87 2.36 0.09 0.02°
cartilage, % (overlap) (0.003-8.93) (0.06-14.36) (0.001-0.78) (0.02-32.32)  (0.11-51.14)  (0.003-2.70) (0.001-0.52)
“Values are presented as odds ratios (95% CI). All analyses are adjusted for study, age, sex, and body mass index.
P < .05.
TABLE 5
Association Between Patellofemoral Pain Symptoms and Alignment and Bony Shape Measures®
KO0O0s AKPS: Prolonged Sitting® AKPS
Usual Pain® Pain Walking Complaints While Problems Pain After Problems While
(0-100) Stairs (n = 96) Squatting (n = 83) (n =82) Exercise (n = 24) Running (n = 101)
Patellar tilt 0.01 0.956 0.94 1.04 0.96 0.97
angle, deg (-0.71 to 0.73) (0.89 to 1.04) (0.87 to 1.02) (0.93 to 1.15) (0.87 to 1.06) (0.89 to 1.06)
Patellar lateral —0.73 0.94 1.02 0.82 0.76 0.89
translation, mm (—2.48 to 1.02) (0.77 to 1.14) (0.85 to 1.23) (0.58 to 1.17) (0.55 to 1.04) (0.72 to 1.09)
Insall-Salvati ratio -8.77 0.34 0.81 0.15 0.26 11.37
(-30.32 to 12.78)  (0.03 to 3.46) (0.08 to 7.85) (0.004 to 5.40) (0.01 to 5.06) (0.83 to 155.94)
Sulcus angle, deg 0.77¢ 1.01 0.99 0.94 0.98 1124
(0.12 to 1.42) (0.94 to 1.09) (0.93 to 1.07) (0.84 to 1.05) (0.90 to 1.08) (1.03 to 1.23)
Wiberg classification, 4.85 4.77 2.56 1.86 1.16 0.56
medial < lateral (-9.49 t0 19.18)  (0.54 to 42.21) (0.41 to 15.86) (0.12 to 29.26) (0.14 to 9.57) (0.12 to 2.64)
Lateral trochlear -0.33 0.99 0.98 1.09 0.98 1.04
inclination (~1.12 to 0.46) (0.91 to 1.08) (0.90 to 1.07) (0.95 to 1.24) (0.87 to 1.10) (0.95 to 1.14)
Trochlear angle —0.90 0.97 1.07 1.06 1.02 1.16
(—2.31 to 0.50) (0.84 to 1.13) (0.91 to 1.25) (0.84 to 1.33) (0.84 to 1.24) (0.97 to 1.37)
Bisect offset 0.13 0.96 0.99 0.95 0.98 0.96
(—0.27 to 0.53) (0.92 to 1.01) (0.95 to 1.04) (0.88 to 1.03) (0.93 to 1.04) (0.92 to 1.01)
Patellar articular 0.07 1.58 0.08 2.77 11.08 0.02¢
cartilage, % (overlap) (-21.11 to 37.83) (0.07 to 35.55) (0.003 to 2.18) (0.07 to 115.85)  (0.10 to 1290.29) (0.00 to 0.84)

“Values are presented as odds ratios (95% CI), unless otherwise noted. All analyses are adjusted for study, age, sex, and body mass index.

AKPS, Anterior Knee Pain Scale; KOOS, Knee injury and Osteoarthritis Outcome Score.
*Values presented as B (95% CI).
°No difficulty reflects the reference group.
2P < .05.
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