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Purpose: Ischiofemoral impingement (IFl)—primarily diagnosed by magnetic resonance imaging (MRI)—is an
eadly overlooked disease due to its low incidence. The purpose of this Sudy was to evaluate the usefulness of
false profile view as a screening test for 1FI.

Materials and Methods: Fifty-eight patients diagnosed with IFI between June 2013 and July 2017 were
enrolled in this retrospective study. A control group (n=58) with matching propensity scores (age, gender, and
body mass index) were dso included. Ischiofemoral space (IFS) was measured as the shortest distance between
the latera cortex of the ischium and the media cortex of lesser trochanter in weight bearing hip anteroposterior
(AP) view and false profile view. MRI was used to measure | FS and quadratus femoris space (QFS). The receiver
operating characterigtics (ROC), areaunder the ROC curve (AUC) and cutoff point of the IFS were measured by
fase profile images, and the correlation between the | FS and QFS was analyzed using the MRI scans.

Results: In the false profile view and hip AP view, patients with IFl had significantly decreased IFS (P<0.01). In
the false profile view, ROC AUC (0.967) was higher than in the hip AP view (0.841). Cutoff vauefor differential
diagnosis of IFl in the fase profile view was 10.3 mm (sensitivity, 88.2%; specificity, 88.4%). IFS correlated

with IFS (r=0.744) QFS (0.740) in MRI and IFS (0.621) in hip AP view (P<0.01).
Conclusion: IFS on fase profile view can be used as a screening tool for potential 1FI.
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INTRODUCTION

Ischiofemoral impingement (IFl) isarare clinical entity
characterized by chronic groin, buttock or atypical hip
pain®. Usually considered a consequence of trauma or
surgical hip procedure, IFl has recently been identified as
asource of hip pain without iatrogenic origins®. Although
frequently discussed, IFl is not aways detected due to non-
specific symptoms®. Clinicaly, the IFl test—which places
the patient’s limb in a combined position of extension,
adduction, and externd rotation of the hip joint—can be used
to identify symptoms®. Despite its clinical use, symptoms
may be confused with other hip and lumbar spine pathology,
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which may also co-exist. Therefore, the diagnosis of IFI
generally requires both clinical and imaging studies.

IFl is a source of hip pain derived from impingement
between the lesser trochanter and the ischium, or from
entrapment of the quadratus femoris muscle between the
two structures®®. In 2009, Torriani et a.® first defined
the ischiofemoral space (IFS) as the shortest distance
between the ischia tuberosity and the lesser trochanter, and
the quadratus femoris space (QFS) as the shortest distance
of the quadratus femoris muscle, as a parameter of IFI
on magnetic resonance imaging (MRI) axia cut image.
According to Torriani et a.?, IFS and QFS in ischofemoral
impingement patients were narrowing, and high signa
was identified in the QFS, primarily due to edema of the
guadratus femoris muscle. Since then, MRI has been the
standard tool to diagnose IFI. On the other hand, plain
X-ray has not been as useful'®. Focusing on the definition
of IFS, we looked for dternative methods of identifying the
distance between the ischia tuberosity and lesser trochanter.
We compared the IFS values measured in the false profile
view with those measured in the hip anteroposterior (AP)
view and the MRI measurements. This study aimed to
characterize the potentia utility (e.g., more convenient and
less expensive) of identifying IFS using the false profile
view before MRI.

MATERIALS AND METHODS

This retrogpective study was approved by the ingtitutional
review board of Gangnam Severance Hospital in Seoul,
Korea (3-2017-0205). We reviewed information from the
picture archiving and communication system (PACS)
database between June 2013 and July 2017 for al patients
who had aclinical history of hip pain. Patients who visited
our clinic complaining of hip pain with available false profile
views, hip standing AP views and MRI images within 6
months were included. T2-weighted axial fat-suppressed
images on MRI images as described by Torriani et al.?
(Fig. 1) were used to assign patients to the IFI or control
group. Patients whose symptom provoked on the IFI test
and present of quadratus femoris muscle edema were
assigned to the IFI patient group. Patients with previous
history of hip surgery, fractures around the hip joint, and
patients with infectious diseases (e.g., septic arthritis of
the hip joint) were excluded. On the basis of these inclusion
and exclusion criteria, atota of 183 patients were selected.
Among these included patients, 58 were identified as | FI
patients. Among the remaining 117 patients, 58 were included
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as a matching control group based on propensity scores
including gender, age, and body massindex (BMI) (Fig. 2).
The mean age in the study group was 57.3+13.1 years.
There were seven male patients and 51 female patients.
Lesion sites were on the right side (n=30) and left side
(n=28). The mean age of the control group was 56.9+17.0
years, smilar to the study group. Because propensity score
matching system was used, maeto femaleratio and lesion
site were also the same as the study group (Table 1). All
patients took a hip standing AP view, afalse profile view,
and MRI. The hip standing AP view was taken in the
neutral rotation position, and teardrops of the pelvis had
to be symmetric as an optimal position. During the MRI
examination, patients were maintained in the supine position
with leg extension in neutral rotation. Hips were placed
in the neutral position (patella directly upward). The false
profile view was taken with the patient in a standing position
with the affected hip against the cassette and the pelvis
rotated 65° in relation to the back wall stand. The foot on
the same side as the affected hip was positioned parallel
to the cassette. The central beam was then centered on the
femora head, with a tube-to-film distance of approximately
40 inches (102 cm)”. IFS was measured in each patient by
weight-bearing hip standing AP image and false profile
image (Fig. 3). IFS and QFS were also assessed using

Fig. 1. Diagnosis by magnetic resonance image”. Ischiofemoral
space (A] and quadratus femoris space (B) on T2-weighted
axial fat-suppressed images on magnetic resonance images
as described by Torriani et al®. Iliopsoas tendon (arrowhead),
quadratus femoris muscle (straight arrow), and hamstring
tendons (curved arrow].
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T2-weighted axial fat-suppressed MRI scans. Two authors
independently measured each parameter on the radiographs
and MRI scans using a PACS workstation (GE Medical
Systems, Milwaukee, WI, USA). Cutoff vaues of the IFS
measured in the false profile view was calculated and the
correlation coefficient (r) between the IFS value measured
in the radiograph (hip standing AP view, false profile view),
and IFS and QFS value measured using MRI scans. The
Youden J index, which was used to select the optimum
cutoff points for each parameter, is a single statistic that
summarizes the performance of a diagnostic test according
to values ranging from 0 to 1 (1 indicates perfect test
performance). The Youden index (J) was calculated with
the following equation: J=sensitivity+specificity—1. The
r-values were classified as follows: 0<r<0.25, little or no
relation; 0.25<r<0.6, fair correlation; 0.6<r<0.8, moderate
to good correlation; and 0.8<r, very good to excellent
corrdation. The areaunder the receiver operding characterigtics

(ROC) curve (AUC) was measured as a measure of the
discriminatory ability and ahigh AUC vaue as below can
be considered to have a better discriminatory ability (excdllent
discrimination, AUC>0.90; good discrimination, 0.80<
AUC<0.90; fair discrimination, 0.70<AUC<0.80; and
poor discrimination, AUC<0.70). For statistical analysis,
al datawere andyzed SPSS verson 23.0 datistica software
(IBM Corp., Armonk, NY, USA).

RESULTS

IFS measured in the false profile view was 7.07+2.8
mm in the study group and 17.1+6.4 mm in the control
group. |IFS measured in the hip AP view was 24.7+6.7
mm in the study group and 34.5+7.3 mm in the control
group (Fig. 4). In both the fase profile and hip AP views,
IFS was significantly lower in the study group compared
to the control group (P<0.01). AUC value was 0.967 on the

Patient with hip pain, available radiograph and MRI
between June 2013 and July 2017 (N=183)

Excluded as:

Previous hip surgery (N=3)
Pelvic bone fracture (N=4)
Infection history of hip (N=1)

Study population
(N=175)

Ischiofemoral impingement patient

I Study group (n=58) J

Control group (n=117)
Without impingement

H Using propensity score matching (1:1) ﬂ

[ Study group (n=58) ]

Fig. 2. Flowchart demonstrating patient selection.
MRI: magnetic resonance imaging.

Table 1. Patients Characteristics in Both Groups

[ Control group (n=58) ]

Study group (n=58) Control group (n=58) P-value
Age (yr) 57.3£13.1 56.9+17.0 0.421
Gender, male/female 7/51 7/51 1.000
Body mass index (kg/m?) 21.9+3.7 22.5+4.2 0.472
Lesion side, right:left 30:28 30:28 1.000
Values are presented as mean=tstandard deviation or number only.
www.hipandpelvis.or.kr 221
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Fig. 3. Ischiofermoal space on the hip standing anteroposterior (A) and false profile view (B) in 68-year-old woman with left
hip pain. The shortest distance between the lateral cortex of the ischial tuberosity and the medial cortex of the lesser

trochanter.
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Fig. 4. Comparison of ischiofemoral space value between false profile and hip anteroposterior view.

false profile view and 0.841 on the hip AP view. Comparing
the AUC vaues, the hip AP view was 0.841, within the good
discrimination category, and the false profile view was
0.967, which isin the excellent discrimination category.
IFS and QFS calculated using MRI scans resulted in
similar results. In this study, IFS values were measured
asmean 7.7+ 2.7 mm and QFS 4.1+2.4 mm in the study
group, and IFS18.4+5.0 mm and QFS 13.4+4.3 mminthe
control group, respectively, with the P-value significantly
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lower than 0.01 (Table 2). As shown in the ROC curve
(Fig. 5), IFS measured in the false profile view was next
to the IFS and QFS measured in the MRI image. The AUC
was aso 0.994 and 0.984 for IFS and QFS, respectively,
indicating that MRI was aso an excdlent tool for diagnosing
IFl. Both AUC of the IFS and QFSin the MRI presented
excellent comparison values, followed by the false profile
view and the hip AP view. The cutoff value of IFS measured
in the false profile view was 10.3 mm (sensitivity, 88.6%;

www.hipandpel vis.or.kr
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Table 2. Comparison of IFS and QFS Values in MRI between Both Groups

Study group Control group P-value
IFS (mm) 7.7+£2.7 18.415.0 <0.001
QFS (mm) L1E2.4 13.4t4.4 <0.001

Values are presented as mean=tstandard deviation.

IFS: ischiofemoral space, QFS: quadratus femoris space, MRI: magnetic resonance image.
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Fig. 5. Receiver operating characteristics (ROC) curve of
each parameter. Graph shows ROC curve of each parameter.
Ischiofemoral space (IFS) in magnetic resonance imaging
(MRI) and quadratus femoris space (QFS) in MRI are almost
same and largest area under the ROC curve (AUC). IFS in hip
anteroposterior view (IFSAP) exhibits good discriminatory
ability, 0.847 (0.80<AUC<0.90). IFS in false profile view
(IFSFP) has much better discriminatory ability, 0.967 (0.90
<AUCJ.

specificity, 88.4%) (Fig. 6).

We d s reaffirmed the usefulness of the false profile view
through the correlation between the | FS and QFS measured
by MRI, the IFS in the false profile view and the hip AP
view. As shown in Table 3, the correlation between the IFS
in the false profile view and the IFS and QFS measured
by MRI was 0.73 and 0.78. The correlation between the
IFSinthe hip AP view and the IFS and QFS measured by
MRI was 0.62 and 0.56.

DISCUSSION

IFl is known to cause hip pain and limit motion due to
narrowing of the space between the ischia tuberosity and
the lesser trochanter. The symptoms of IFl are not as easy
to distinguish from nonspecific hip pain symptoms (e.g.,

www. hipandpelvis.or.kr

groin pain, hip pain, pain on sitting and locking in hip
motion)*®. Currently, no specific clinical criteriaexists for
diagnosing IFl. Therefore, IFl diagnosis is made through
a combination of physical examination and radiologic
imaging. Since the 2009 Torriani et a.’s paper®, MRI has
been used as the gold standard for diagnosing IFI. The
MRI of IFl patients show narrower |FS and QFS compared
to the normal population, and it is often accompanied by
quadratus femoris muscle edema®. IFl may also be induced
by certain pelvic morphology (e.g., osseous changes due
to sclerosis or cystic change, femoral neck angle, ischial
angle)®. In addition, not only hip joint infection, but also
myositis-like changes can induce impingement syndrome™.
To exclude IFI syndrome that might have been caused by
external factors, we excluded patients who underwent
surgical treatment such as total hip replacement, bipolar
hemiarthroplasty, fractures around the hip joint and infection.

Since the prevalence of IFl israre and not well known,
there has been little research on diagnostic tools other
than MRI. Park et a.*? published the first data in 2016,
using hip standing and supine AP X-ray. But hip AP view
is not fully satisfactory, as the view of lesser trochanter
depends on the patient position. As the definition of [Fl
isanarrowing of the space between the lesser trochanter
and the ischial tuberosity, radiography that can better
observe the lesser trochanter and ischia tuberosity may
be more helpful. Therefore, in this study we used the false
profile view as a screening tool for diagnosis of IFl. The
false profile view was first described by Leguesne and
de Seze® in 1961 to eval uate the anterior-center-edge angle
as ameasure of severity of developmental dysplasia of the
hip. It provides visuaization of acetabular morphology,
posterior joint congruity, and femoral head-neck junction®.
It may also more reliably reveal pelvis morphology. False
profile view requires a more specific position than other
radiographs. The patient’s pelvisisrotated 65° in relation
to the back wall stand, and the foot on the same side as the
affected hip should be positioned parallel to the cassette”.
These parameters are important because the measurement
results can vary depending on the patient’ s position.
Therefore, we marked proper position on the floor, an
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Fig. 6. Cut off value of ischiofemoral space (IFS) in the false profile view. Graph shows sensitivity and specificity values used
to discriminate between the study group and the control group. Black curve consisting of triangle shows specificity of IFS in
false profile view. Gray curve consisting of circle shows sensitivity of IFS in false profile view. Cut off value was 10.3 mm
(sensitivity, 88.6%; specificity, 88.4%).

ROC: receiver operating characteristics.

Table 3. Correlation between Hip Radiographs and Magnetic Resonance Imaging Measurement

Ischiofemoral space

Measurement False profile view Hip anteroposterior view
Ischiofemoral space

Intraclass correlation (r) 0.732 0.618

P-value <0.001 0.010
Quadratus femoris space

Intraclass correlation (r) 0.781 0.566

P-value <0.001 0.007

approach that may also reduce variances between images. (P<0.01). Singer et a. indicated that ROC anadysis resulted

According to Singer et al.*® in 2015, IFl patients had IFS in good performance for both IFS and QFS in predicting IFI,
ranging from 8.9 to 17.4 mm, QFS from 6.14 to 12 mm®. with an AUC of 0.88 for IFS and 0.83 for QFS. Similarly,
Bredella et a.? reported that the mean IFS and QFS for in the current study the AUC of IFS and QFS were 0.994
healthy subjects were 30.6+9.3 mm and 19.3=7.1 mm, and 0.984, respectively. The AUC of IFSin the false profile
respectively, while the mean IFS and QFS distances for IFl view also was 0.967, qualifying as a good parameter. The
patients were 17.4+5.5 mm and 12.0=4.5 mm, respectively. IFSin the false profile view using a cutoff of <10.3 mm
More recently, Park et al.? reported both IFS and QFS yielded 88.6% senditivity and 88.4% specificity. Comparing
were significantly lower in the IFI patients than in the the AUC values, the values were higher in the false profile
control group. In our study, IFS was 7.7+2.7 mm for IFl view than in the hip AP view (Table 1). The correlation
patients and 4.1+2.4 mm for QFS, which was statisticaly coefficients between the values measured in the false profile
significantly lower in the IFI patient group than in the control view and in the MRI also showed a significant correlation
group. Similarly, Park et al.'? also reported significantly (Fig. 3, Table 3). Of course, there is no consensus of
lower IFS valuesin IFI patients when compared with the narrowing of the IFS and QFS as diagnostic criteria for
control group on standing hip AP radiographs. Similar to IFl. Maras et al.*® suggested that IFS and QFS narrowing
the Park et .2 study, this study also reveded thet IFS values does not necessarily signify IFI. However, the IFSin the
measured on the false profile view and hip standing AP false profile view was highly correlated with the values
view were significantly different between the two groups measured in the MRI, respectively.

224 www.hipandpelvis.or.kr
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There are some limitations in our study. First, despite
propensity matching, thisis till aretrospective study. Second,
we could not consider dl diseases (e.g., iliopsoas tendinitis,
hamstring injury and bursitis) which are associated with
symptoms similar to IFl. Other authors demonstrated that
IFS and QFS narrowing may or may not be associated with
quadratus femoris abnormalities and may not be associated
with hip paint™®. Therefore, some of our patients possibly
had hip pain from other causes. Third, there was the potential
bias for the parameters such as IFS and QFS in the MRI
scans. Previoudy, Tosun et d.® stated that quadratus femoris
edemawasrelated to IFl. Forth, even with specific ingtructions
on how to take the false profile view, there was a possibility
of adifference depending on the instructor.

If clinical features point to diseases other than IFI, MRI
and/or bone scan are the first choice. However, those tools
are relatively expensive and require significant time
commitments. Especialy in the clinic, false profile views
are the most rapid and least expensive examination capable
of identifying IFI. A major strength of this study is that, to
our knowledge, it isthefirst study using fase profile views
for evaluation of IFI. Another strength is that this study
compared the parametersin false profile view with other
radiographs and MRI through the correlation coefficient.
The small number of patients enrolled in the study was
supplemented by the propensity score matching system.

CONCLUSION

Although MRI isthe most useful tool for diagnosing 1F,
it is expensive and rather difficult to usein al patients. The
false profile view isrelatively smpler and aless expensive
option. Considering the high correlation with MRI scans,
the false profile view can be useful for hip pain patients with
suspicion of IFl before MRI.
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