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Purpose: To determine the relationship of patellofemoral joint align-
ment and trochlear morphology to superolateral Hoffa fat 
pad (SHFP) edema on magnetic resonance (MR) images 
in older adults with or at risk for osteoarthritis of the 
knee.

Materials and 
Methods:

Institutional review board approval and written informed 
consent were obtained from all subjects. The Multicen-
ter Osteoarthritis Study is a prospective cohort study of 
older adults with or at risk for osteoarthritis of the knee. 
Subjects were recruited from Birmingham, Alabama, and 
Iowa City, Iowa. In this cross-sectional study, patellofemo-
ral joint alignment (bisect offset, patellar tilt angle, and 
Insall-Salvati ratio), trochlear morphology (sulcus angle, 
lateral and medial trochlear inclination, and trochlear 
angle) and SHFP edema were assessed on MR images of 
the knee. Measures of alignment and morphology were 
divided into quartiles, and SHFP was determined to be 
present or absent. Separate logistic regression models 
were used to determine the relationship of each measure 
of alignment and morphology to the presence of SHFP 
edema, with adjustments for age, sex, and body mass 
index.

Results: SHFP edema was present in 152 (13.4%) of the 1134 
knees that were included. When compared with knees 
with measurements in the lowest quartile, knees with 
measurements in the highest quartile for trochlear angle, 
bisect offset, and Insall-Salvati ratios were 1.6 (95% confi-
dence interval [CI]: 1.0, 2.6), 2.3 (95% CI: 1.3, 4.0), and 
8.9 (95% CI: 4.7, 16.9) times more likely to show SHFP 
edema, respectively. No relationship was found between 
other measures and SHFP edema.

Conclusion: A more anterior trochlear facet, a more laterally displaced 
patella, and knees with patella alta were significantly asso-
ciated with SHFP edema on MR images in subjects with 
or at risk for osteoarthritis of the knee.

q RSNA, 2017

Rafael Widjajahakim, MS
Michael Roux, MD
Mohamed Jarraya, MD2

Frank W. Roemer, MD
Tuhina Neogi, MD
John A. Lynch, PhD
Cora E. Lewis, MD, MSPH
James C. Torner, PhD, MS
David T. Felson, MD, MPH
Ali Guermazi, MD, PhD
Joshua J. Stefanik, MSPT, PhD

relationship of Trochlear 
Morphology and Patellofemoral 
Joint alignment to superolateral 
hoffa Fat Pad edema on Mr 
images in individuals with or 
at risk for Osteoarthritis of the 
Knee: The MOST Study1

This copy is for personal use only. To order printed copies, contact reprints@rsna.org



Radiology: Volume 284: Number 3—September 2017 n radiology.rsna.org 807

MUSCULOSKELETAL IMAGING: Superolateral Hoffa Fat Pad Edema and Osteoarthritis of the Knee Widjajahakim et al

previous studies (11–13). Institutional 
review board approval was obtained at 
the University of California, San Fran-
cisco; the University of Alabama, Bir-
mingham; the University of Iowa; and 
Boston University. Written informed 
consent was obtained from all subjects.

MOST included 3026 individuals 
aged 50–79 years. MOST subjects were 
recruited and enrolled between 2003 
and 2005. Subjects considered to be 
at high risk for developing knee osteo-
arthritis included those who were over-
weight or obese; had knee pain, aching, 
or stiffness for most of the past 30 days; 
had a history of knee injury that made 
it difficult to walk for at least 1 week, or 
had undergone previous knee surgery. 
Subjects were not eligible to participate 
in the MOST study if they had rheuma-
toid arthritis, ankylosing spondylitis, 
psoriatic arthritis, reactive arthritis, re-
nal insufficiency that required hemodial-
ysis or peritoneal dialysis, or a history of 
cancer (except for nonmelanoma types 
of skin cancer); underwent or planned 
to undergo bilateral knee replacement 
surgery; were unable to walk without 
assistance; or were planning to move 
out of the area in the next 3 years. In 

patellar lateral displacement and SHFP 
edema, while patellar height and pa-
tellar tilt were associated with SHFP 
edema. Conversely, authors of other 
studies (6,7) reported that patellar 
lateral displacement is associated with 
SHFP edema. Age, sex (SHFP edema 
is more common in women [4,7]) and 
body mass index (BMI), which may be 
important confounders, were not taken 
into account in these studies.

Changes in signal intensity in the 
Hoffa fat pad (ie, a surrogate marker 
of synovitis on MR images without ad-
ministration of intravenous contrast 
material) in patients with osteoarthri-
tis of the knee have shown associations 
with longitudinal structural damage and 
manifestations of symptoms in elderly 
adults (9,10). However, the prevalence 
of SHFP edema and the relationship of 
PFJ alignment and trochlear morphol-
ogy to SHFP edema in older adults are 
unknown, to our knowledge. Thus, the 
objective of our study was to determine 
the prevalence of SHFP edema and the 
relationship of measures of trochlear 
morphology and patellofemoral joint 
alignment to SHFP edema in a large 
cohort of older adults with or at risk 
for osteoarthritis of the knee. We hy-
pothesized that abnormal alignment 
and trochlear morphology would be as-
sociated with increased odds of SHFP 
edema at MR imaging.

Materials and Methods

Study Population
The Multicenter Osteoarthritis (MOST) 
Study is a National Institutes of Health–
funded prospective study of older in-
dividuals with or at risk for knee os-
teoarthritis at baseline. Subjects were 
recruited in Birmingham, Alabama, 
and Iowa City, Iowa. The details of 
MOST have been described in several 
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Advances in Knowledge

 n Superolateral Hoffa fat pad 
(SHFP) edema was present on 
MR images of 152 of 1134 
(13.4%) subjects aged 50–79 
years with or at risk for osteoar-
thritis of the knee; this preva-
lence was similar among age, 
sex, and body mass index 
categories.

 n Compared with knees with mea-
surements in the lowest quartile, 
knees with measurements in the 
highest quartile for trochlear 
angle, bisect offset, and Insall-
Salvati ratio were 1.6 (95% con-
fidence interval [CI]: 1.06, 2.6), 
2.3 (95% CI: 1.3, 4.0), and 8.9 
(95% CI: 4.7, 16.9) times more 
likely to have SHFP edema, 
respectively.

Implication for Patient Care

 n The findings of this study suggest 
that SHFP edema on MR images 
can be used as a sign of under-
lying abnormal morphology and 
alignment.

The infrapatellar or Hoffa fat pad is 
a highly innervated intracapsular 
extrasynovial tissue. Inflammation 

in the Hoffa fat pad is evident as signal 
hyperintensity on T2-weighted mag-
netic resonance (MR) images and is a 
marker of synovitis, albeit a nonspecific 
one (1,2). In a retrospective study of 
42 patients with chronic anterior and 
lateral knee pain, Chung et al (3) high-
lighted the importance of a specific area 
of hyperintensity on images in the su-
perolateral Hoffa fat pad (SHFP). SHFP 
edema is hypothesized to be caused by 
friction between the patellar tendon 
and the lateral femoral condyle and 
by patellofemoral joint malalignment, 
which may lead to impingement of the 
fat pad. This hypothesis led to further 
investigations of specific morphologic 
features that relate to SHFP edema in 
young adults with knee pain.

Results of previous studies have 
shown that measures of patellofemo-
ral joint (PFJ) alignment (ie, lateral 
displacement and patellar height) and 
trochlear morphology (ie, sulcus angle, 
trochlear inclination angle) are related 
to SHFP edema (4–8). In general, 
these studies included young patients 
(, 40 years old) who underwent MR 
imaging for knee pain. Subhawong et 
al (4) found no relationship between 
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Examinations were performed at the Uni-
versity of Alabama, Birmingham, and the 
University of Iowa.

Assessment of Trochlear Morphology
Trochlear morphology was assessed by 
R.W. (with 1 year of experience). He 
was trained by J.S. (with 10 years of 
experience reading PFJ alignment and 
morphology from MR images) and A.G. 
(with 17 years of experience). We first 
chose the section from the axial MR 
imaging series in which the medial and 
lateral posterior femoral condyles were 
the most posterior. On this section,FJ 
the posterior condylar line (PCL) was 
drawn by connecting the medial and lat-
eral posterior femoral condyles (Fig 2) 
(14). All of the following measures of 
trochlear morphology were assessed on 
this section (15–17). For all measure-
ments, when osteophytes were present, 
the bone was measured as if there was 
no osteophyte by following the osseous 
contour.

First, the sulcus angle was defined 
as the angle between the medial and 
lateral trochlear facets (18) (Fig 3a). 
The lateral trochlear inclination angle 
was defined as the angle between the 
line along the lateral facet and the PCL 
(18). The medial trochlear inclination 
angle was defined as the angle between 
the line along the medial facet and the 
PCL. Finally, the trochlear angle was 
defined as the angle between a line 
along the most anterior points of me-
dial and lateral trochlear facets and the 
PCL (18) (Fig 3b).

Assessment of PFJ Alignment
PFJ alignment on MR images was 
also assessed by R.W. After trochlear 
morphology was assessed, we deter-
mined the axial MR imaging section 
with the maximum patellar width for 
the measures of PFJ alignment (Fig 2) 
(17). A line was drawn connecting the 
medial and lateral margins of the pa-
tella. A line perpendicular to the PCL 
that passed through the center of the 
trochlear groove was drawn on the 
same section as that of the PCL. Both 
lines were copied to the section with 
maximum patellar width. The patellar 
tilt angle was the angle between the 

MR Image Acquisition
Knee MR images were obtained by us-
ing a 1.0-T dedicated extremity unit 
(OrthOne; GE Healthcare, formerly Oni 
Medical Systems, Wilmington, Mass) 
with a circumferential extremity coil. The 
choice of pulse sequences for the parent 
MOST study was based on a time-efficient 
sequence protocol. Fat-suppressed fast 
spin-echo proton density–weighted se-
quences were performed on two planes: 
sagittal (repetition time msec/echo time 
msec, 4800/35; section thickness, 3 mm; 
intersection gap, 0 mm; number of sec-
tions, 32; matrix, 288 3 192; field of 
view, 140 mm2; echo train length, eight) 
and axial (4680/13; section thickness, 3 
mm; intersection gap, 0 mm; number of 
sections, 20; matrix, 288 3 192; field of 
view, 140 mm2; echo train length, eight). 

our current study, we used data from 
one of the visits during which all eligible 
subjects underwent knee MR imaging to 
assess for other structural features of 
knee osteoarthritis.

Subjects from the MOST study who 
underwent MR imaging of structural 
features of osteoarthritis and in whom 
other studies were performed as part 
of the main aims of the MOST study 
were evaluated for eligibility in our 
study, and 1185 subjects were included. 
One randomly selected knee per sub-
ject was chosen (1185 knees) (Fig 1). 
We assessed trochlear morphology and 
patellofemoral joint alignment (expo-
sure variables) on axial MR images and 
patellar height on lateral radiographs. 
SHFP edema (outcome variable) was 
assessed on sagittal MR images.

Figure 1

Figure 1: Flowchart shows subject and knee selection. Final analysis included 1134 knees.
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patellar tendon was removed. The ra-
diographic procedure was standardized 
throughout all patients and study sites 
(21). The ISR is the ratio between the 
length of the patellar tendon and length 
of the patella. PFJ alignment and troch-
lear morphologic readings from MR im-
aging were performed (R.W.) by using 
software (OsiriX version 7.0; Pixmeo 
SARL, Geneva, Switzerland). Measure-
ment of patellar height on lateral knee 

We used the lateral radiograph of the 
weight-bearing flexed knee as opposed 
to the sagittal MR image, because the 
patellar position can change with knee 
flexion and quadriceps contraction. The 
sagittal MR imaging was performed with 
full knee extension and the quadriceps 
relaxed, and in this position, the patel-
lar tendon is slackened. With the use 
of the lateral radiograph of the weight-
bearing flexed knee, the slack in the 

PCL and the line defining the maximal 
patellar width (19). The bisect offset 
was defined as the percentage of the 
patella lateral to the midline (19) (Fig 
3c).

The vertical position of the patella 
or patellar height was assessed by M.R. 
(with 3 years of experience, trained 
by A.G.). The Insall-Salvati ratio (ISR) 
was measured on the lateral sagittal ra-
diograph of the semiflexed knee (20). 

Figure 2

Figure 2: Drawing shows choice of section for measurement of morphology and patellar alignment. Morphology measure-
ments were based on section with the most posterior condyle, while patellar measurements were based on section with the 
widest patellar width.

Figure 3

Figure 3: Axial MR images show assessment of trochlear morphology and PFJ alignment. (a) PCL and sulcus angle (SA) were drawn (14,18). Lateral and medial 
trochlear inclination angles (LTI and MTI ) were determined from SA and PCL, (b) trochlear angle ( TA) was drawn with vertex on medial side, and (c) patellar width 
was drawn on section with greatest patellar width (17,19) from most lateral point to most medial point. Patellar tilt angle (PTA) was determined as angle between 
patellar width line and PCL. Bisect offset (BO) was defined as percentage of patella width lateral to midline.
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for linear trend). All analyses were per-
formed (J.S.) by using software (SAS 
9.4; SAS Institute, Cary, NC).

Results

MR images of 1185 subjects were as-
sessed as part of the parent MOST 
study. In our study, 51 knees were ex-
cluded because of poor quality MR im-
ages on which trochlear morphology, 
alignment, and/or SHFP edema could 
not be determined. Thirty-seven knees 
were removed because the posterior 
lateral and medial posterior condyles 
were two or more sections apart, and 

regression models for each measure 
of alignment and morphology (expo-
sure variable), adjusting for age, sex, 
and BMI. PFJ alignment and trochlear 
morphologic variables were divided 
into quartiles, and SHFP edema was 
dichotomized as presence or absence. 
Because patellar height and trochlear 
morphology likely influence PFJ align-
ment, models with bisect offset and pa-
tellar tilt angle as the primary exposure 
were also adjusted for trochlear mor-
phology and ISR. In a separate model, 
each exposure variable was entered as 
a continuous variable to assess its linear 
relationship to SHFP edema (P value 

radiographs was performed (M.R.) by 
using a digital imaging and communica-
tions in medicine viewer (RadiAnt DI-
COM Viewer 3.2.3; Medicant, Poznan, 
Poland).

Assessment of SHFP
A musculoskeletal radiologist (M.J., 
with 5 years of experience in standard-
ized semiquantitative MR imaging as-
sessments of knee osteoarthritis), who 
was blinded to all other measures, eval-
uated sagittal fat-suppressed proton-
density images for SHFP edema by us-
ing a 0–3 scale on the basis of the size 
of edema between the lateral femoral 
condyle and the lateral aspect of the 
patellar tendon (grade 0, absent; grade 
1, mild [10% or less of the length of 
the patellar tendon]; grade 2, moder-
ate [10%–30% of the length of the pa-
tellar tendon]; grade 3, severe [more 
than 30% of the length of the patellar 
tendon]) (22) (Fig 4).

In a separate session 60 days after 
the original assessments were com-
pleted, 50 participants’ images were re-
scored (M.J.) for intrareader reproduc-
ibility without knowledge of the original 
assessments. Another musculoskeletal 
radiologist (A.G., with 17 years of ex-
perience in standardized semiquantita-
tive MR imaging assessments of knee 
osteoarthritis) assessed 50 knees blind-
ed to M.J.’s readings for interreader 
reproducibility. Intra- and interreader 
reliability (weighted k) (23) for pres-
ence of SHFP edema was 1.0 (95% con-
fidence interval [CI]: 1.0, 1.0) and 0.90 
(95% CI: 0.7, 1.0), respectively.

Statistical Analysis
We first calculated descriptive statistics 
for all variables (exposure, outcome, 
and covariates) used in the study. These 
statistics were the mean, standard de-
viation, and range for continuous vari-
ables and frequency counts for categor-
ical variables. We also determined the 
prevalence of SHFP among age (50–59, 
60–69, . 69 years), sex (male vs fe-
male), and BMI (, 25, 25–30, . 30 
kg/m2) categories. To determine the 
relationship of measures of PFJ align-
ment and trochlear morphology to 
SHFP edema, we used separate logistic 

Figure 4

Figure 4: Sagittal MR images of the knee show SHFP scoring system for (a) normal, (b) mild or 
grade 1, (c) moderate or grade 2, and (d) severe or grade 3 SHFP. Location of SHFP edema is marked 
by arrows.
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with SHFP edema, while knees with 
measurements in the highest quartiles 
demonstrated significantly increased 
odds of SHFP edema. In addition, we 
found a strong linear trend throughout 
quartiles of measurements of trochlear 
angle, bisect offset, and ISR. Knees 
with patella alta (ISR . 1.2; our highest 
quartile) demonstrated the strongest re-
lationship to SHFP edema, with almost 
nine times the odds of having SHFP 
edema compared with knees with low-
est ISR. Our findings suggest that these 
morphologic and alignment features 
may allow prediction of the risk of SHFP 
edema in an older population. From a 
biologic perspective, it is unlikely that 
SHFP edema occurs before or causes 
abnormal trochlear morphology and 
PFJ malalignment. Therefore, we argue 
that these abnormal morphologic fea-
tures and maltracking are likely to cause 
SHFP edema, because reverse causation 
is unlikely. We recognize that there may 
be other factors or morphologic features 
that we did not measure in this study 
that may be part of the causal pathway.

Neither sulcus angle nor trochlear 
inclination angles were associated with 
SHFP edema. This finding suggests that 
the flatness of the trochlear groove may 
not be a risk factor for impingement of 
the SHFP. Matcuk et al (8) found simi-
lar results for sulcus angle (mean, 137.8 
and 136.3 in those with SHFP edema 
and control subjects, respectively; P 
= .24), but conflicting results for lat-
eral trochlear inclination (mean, 22.1 
and 24.4 in those with SHFP edema 
and control subjects, respectively; P 
= .02). In their study, they measured 
morphologic features at 3 cm above 
the joint line, which was different from 
our method of measuring PCL. On the 
other hand, the anterior aspect of the 
trochlea, measured according to troch-
lear angle, may be a more important 
risk factor. Knees with measurements 
in the highest quartile for trochlear 
angle, representing a more anterior lat-
eral trochlear facet, had greater odds 
of showing SHFP edema in our study. 
Because of the more anterior lateral 
trochlea in these knees, the fat pad may 
be more likely to get impinged and lead 
to SHFP edema. To our knowledge, our 

with knees with measurements in the 
lowest bisect offset quartile, those with 
measurements in the highest quartile 
had 2.3 (95% CI: 1.3, 4.0) times the 
odds of having SHFP edema. There 
was a strong linear trend for increasing 
prevalence of SHFP edema throughout 
all quartiles of bisect offset measures (P 
 .001 for linear trend) (Table 3). There 
was no association between patellar tilt 
angle and SHFP edema. We found the 
highest quartile of ISR measurements 
to have the strongest association with 
SHFP edema. Compared with knees in 
the lowest quartile, those in the high-
est had 8.9 (95% CI: 4.7, 16.9) times 
the odds of having SHFP edema (Table 
3). In addition, knees with a moderate 
increase in ISR (ie, 1.1–1.2) had 3.9 
(95% CI: 2.0, 7.5) times the odds of 
showing SHFP edema compared with 
those with measurements in the low-
est ISR quartile. A strong linear trend 
was found for increasing prevalence of 
SHFP edema throughout ISR quartiles 
(P  .0001 for linear trend).

Discussion

Our findings indicate that trochlear an-
gle, bisect offset, and ISR were associ-
ated with the presence of SHFP edema. 
A small increase in trochlear angle and 
bisect offset was not strongly associated 

we could not draw a horizontal PCL. 
Eight knees were removed because 
of large osteophytes that limited our 
ability to determine the normal osse-
ous anatomy. Six knees were removed 
because of poor MR image quality and 
inability to determine SHFP edema. 
Thus, 1134 knees were included in our 
analysis. The mean age 6 standard de-
viation was 66.8 years 6 7.6 and mean 
BMI was 29.6 kg/m2 6 4.8, and 62.9% 
of the subjects were women (Table 1). 
There were no differences in age, sex, 
and BMI distributions between the orig-
inal MOST sample population and those 
included in our study (11). The preva-
lence of SHFP edema was 13.4% and 
was more common in women (14.7%) 
than in men (11.2%). SHFP edema was 
similar throughout the BMI categories 
(, 25, 15.4%; 25–30, 13.3%; and . 
30, 12.7%) and age categories (50–59, 
15.5%; 60–69, 13.2%; . 69, 12.1%).

Compared with those with mea-
surements in the lowest trochlear angle 
quartile, those with measurements in 
the highest quartile (eg, lateral troch-
lear facet most anterior) had 1.6 (95% 
CI: 1.0, 2.6) times the odds of having 
SHFP edema (P = .002 for linear trend) 
(Table 2). We found no association of 
sulcus angle, lateral trochlear inclina-
tion, and medial trochlear inclination 
angle with SHFP edema. Compared 

Table 1

Descriptive Statistics of Sample Population

Characteristic (1134 Knees) Data

No. of women* 713 (62.9)
Age (y) 66.8 6 7.6 (55–85)
BMI (kg/m2) 29.6 6 4.8 (16.9–50.6)
SHFP edema† 152 (13.4) [11.5, 15.5]
Sulcus angle (degrees) 135.9 6 9.1 (103.5–164.0)
Lateral trochlear inclination (degrees) 23.2 6 5.0 (6.6–40.7)
Medial trochlear inclination (degrees) 21.2 6 6.5 (20.6 to 42.3)
Trochlear angle (degrees) 4.0 6 3.4 (211.3 to 17.6)
Patellar tilt angle (degrees) 10.3 6 5.7 (29.8 to 34.1)
ISR 1.1 6 0.2 (0.6–1.6)
Bisect offset (%)‡ 59.8 6 9.8 (33.9–111.4)

Note.—Unless otherwise indicated, data are means 6 standard deviation, with the range in parentheses.

* Number in parentheses is the percentage.
† Data are number of knees with SHFP edema, with percentages in parentheses and 95% CI in brackets.
‡ Bisect offset indicates percentage of patella lateral to midline.
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Table 2

Association of Trochlear Morphology Measurements according to Quartile with SHFP Edema

Measurement Quartile 1 Quartile 2 Quartile 3 Quartile 4 Linear Trend P Value

Sulcus angle
 No. of knees 283 284 284 283
 Range (degrees) 103.49–129.94 129.95–135.81 135.82–141.75 141.76–164.04
 No. of knees with SHFP edema 32 (11.3) 31 (10.9) 49 (17.3) 40 (14.1)
 Odds ratio* 1.0 (REF) 0.970 (0.58, 1.65) 1.61 (1.00, 2.61) 1.21 (0.73, 2.0) .25
Lateral trochlear inclination
 No. of knees 284 284 283 283
 Range (degrees) 6.58–19.89 19.90–23.03 23.04–26.24 26.25–40.66
 No. of knees with SHFP edema 43 (15.1) 37 (13.0) 36 (12.7) 36 (12.7)
 Odds ratio* 1.23 (0.76, 2.0) 1.04 (0.63, 1.70) 1 (0.61, 1.65) 1.0 (REF) .29
Medial trochlear inclination
 No. of knees 284 283 283 284
 Range (degrees) 20.58 to 17.19 17.20–21.51 21.52–25.60 25.61–42.32
 No. of knees with SHFP edema 42 (14.8) 42 (14.8) 38 (13.4) 30 (10.6)
 Odds ratio* 1.36 (0.82, 2.25) 1.39 (0.84, 2.30) 1.3 (0.78, 2.16) 1.0 (REF) .41
Trochlear angle
 No. of knees 283 283 285 283
 Range (degrees) 211.25 to 1.73 1.74–4.07 4.08–6.19 6.20–17.62
 No. of knees with SHFP edema 32 (11.3) 30 (10.6) 38 (13.3) 52 (18.4)
 Odds ratio* 1.0 (REF) 0.87 (0.51, 1.5) 1.15 (0.69, 1.9) 1.62 (1.0, 2.63) .007

Note.—Unless otherwise indicated, data in parentheses are percentages. REF = reference value.

* Data in parentheses are 95% CIs. Odds ratios were adjusted for age, BMI, and sex.

Table 3

Association of Measurements of PFJ Alignment and ISR according to Quartile with SHFP Edema

Measurement Quartile 1 Quartile 2 Quartile 3 Quartile 4 Linear Trend P Value

Bisect offset
 No. of knees 283 284 284 283
 Range (%) 33.91–53.09 53.10–58.47 58.48–64.99 65.0–111.43
 No. of knees with SHFP edema 24 (08.5) 28 (09.9) 33 (11.6) 67 (23.7)
 Odds ratio*† 1.0 (REF) 0.96 (0.53, 1.74) 1.17 (0.65, 2.09) 2.29 (1.33, 3.95) ,.0001
Patellar tilt angle
 No. of knees 283 284 284 283
 Range (degrees) 29.84 to 6.70 6.71–10.02 10.03–13.86 13.87–34.11
 No. of knees with SHFP edema 38 (13.4) 30 (10.6) 42 (14.8) 42 (14.8)
 Odds ratio*† 1.0 (REF) 0.71 (0.41, 1.22) 1.08 (0.64, 1.83) 0.96 (0.56, 1.63) .19
ISR
 No. of knees 282 284 286 282
 Range 0.63–0.96 0.97–1.07 1.08–1.18 1.19–1.59
 No. of knees with SHFP edema 12 (04.3) 16 (05.6) 42 (14.7) 82 (29.1)
 Odds ratio* 1.0 (REF) 1.36 (0.63, 2.92) 3.85 (1.98, 7.50) 8.92 (4.71, 16.9) ,.0001

Note.—Unless otherwise indicated, data in parentheses are percentages. All odds ratios were adjusted for age, BMI, and sex. REF = reference value.

* Data in parentheses are 95% CIs.
† Also adjusted for ISR and trochlear angle.
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