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Abstract
Objective To assess diagnostic accuracy and agreement
among radiologists in detecting femoroplasty on pre- and
post-arthroscopic comparison frog lateral and anteroposterior
(AP) pelvic radiographs after treatment of femoroacetabular
impingement (FAI) syndrome.
Materials and methods In this retrospective, cross-sectional
study, 86 patients underwent hip arthroscopy (52 with and
34 without femoroplasty) for treatment of FAI syndrome.
Three radiologists blinded to clinical data and chronological
order of the pre- and post-arthroscopic comparison radio-
graphs independently examined AP pelvis and frog lateral
radiographs to detect femoroplasty changes. Statistical analy-
sis outputs included diagnostic accuracy parameters and inter-
and intra-observer agreement.
Results Identification of femoroplasty in the frog lateral pro-
jection has mean sensitivity 70%, specificity 82%, inter-
observer agreement κ 0.74–0.76 and intra-observer agreement
κ 0.72–0.85. Using the AP pelvis projection to detect

femoroplasty has mean sensitivity 32%, specificity 71%,
inter-observer agreement κ 0.47–0.65, and intra-observer
agreement κ, 0.56–0.84.
Conclusions Radiologists are only moderately sensitive,
though more specific, in femoroplasty detection in the frog
lateral projection. The AP pelvis projection yields lower sen-
sitivity and specificity. Both projections have moderate inter-
and intra-observer agreement.

Keywords Femoroacetabular impingement syndrome . FAI .

Femoroplasty . Hip arthroscopy . Cammorphology .

Radiography

Introduction

Femoroacetabular impingement (FAI) syndrome of the hip is
a Bmotion-related clinical triad of symptoms, clinical signs
and imaging findings^ [1]. Symptoms arise when altered bony
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morphology leads to abnormal bony contact of the femoral
neck against the anterior acetabular rim [2]. Repetitive abut-
ment of these bony structures leads to labral and cartilage
damage [2].

The number of arthroscopies performed on patients with
FAI syndrome has been rising because of increasing aware-
ness [1], improved techniques for reshaping the bony mor-
phology [3], and promising short-to-mid-term symptomatic
relief after arthroscopic intervention [4]. After femoroplasty,
radiography is the preferred initial exam not only to detect
complications such as fracture but to assess residual deformi-
ty, a predictor of clinical response [5, 6]. There are many
studies on pre-operative evaluation of the abnormal morphol-
ogy of the femoral neck, but relatively few on post-operative
evaluation of femoroplasty [5, 6]. Moreover, studies on
femoroplasty have been conducted in orthopedic or clinical
contexts where the emphasis is on obtaining measurements to
document the extent of bone correction; it is unclear if
femoroplasty can consistently be detected in a radiology con-
text, i.e., where there is no a priori knowledge of femoroplasty
and detection is based on visual comparison, not measure-
ments. We also do not know which radiographic projection
or combination of projections is best for detecting
femoroplasty. This evidence has important clinical implica-
tions on managing imaging outcomes because radiography
has been recommended as the initial post-operative test [1].
Moreover, characterizing the accuracy of the imaging test can
help surgeons and patients understand why failure to detect
simply reflects the limitation of the test rather than an inter-
pretive error.

The two types of altered bony configuration in FAI syn-
drome are the cam and pincer morphologies. Cam morpholo-
gy is characterized by a bony prominence or lack of offset in
the anterior femoral neck [1, 7]. Pincer morphology is charac-
terized by over coverage of the acetabular rim [1]. These mor-
phologies may occur in combination. Open or arthroscopic
correction involves either reshaping the profile of the anterior
femoral neck (or femoroplasty) or trimming the acetabular
over coverage (or acetabuloplasty). The alpha angle is the
most commonly used measurement to quantify the cam mor-
phology in the pre- [1, 7] and post-operative [8, 9] settings.
Our goal was to assess diagnostic accuracy and agreement
among radiologists in detecting femoroplasty when compar-
ing anonymized pre- and post-arthroscopic frog lateral and AP
pelvic radiographs after treatment of FAI syndrome.

Methods

Study design

This retrospective, cross-sectional, single-center diagnostic
accuracy and agreement study was designed and conducted

according to Standards for Reporting of Diagnostic Accuracy
(STARD) and the Guidelines for Reporting Reliability and
Agreement Studies (GRRAS) [10, 11]. Our institutional re-
view board approved this study with a waiver of informed
consent.

PatientsThe study cohort consisted of a convenient sample of
113 consecutive patients with hip FAI syndrome who
underwent hip arthroscopy between January 1, 2013 and
July 31, 2015. All surgery was performed by one orthopedic
surgeon in a single academic center. All patients met the re-
quired triad of positive signs for FAI syndrome (motion-relat-
ed groin pain relieved by lidocaine injection), symptoms (a
positive impingement provocation test, i.e., pain with flexion,
adduction, internal rotation test) and imaging findings that are
detailed below. The diagnosis was confirmed during
arthroscopy.

Inclusion and exclusion criteria Participants had both pre-
and post-operative radiographs such as frog lateral, AP
pelvis, or Dunn view, with radiographs obtained in the
two years before and after hip arthroscopy. The post-op
radiography was routinely obtained at our institution
prior to start of weight bearing to exclude complications
such as fractures [12], document residual deformity
[13], and serve as a baseline to monitor potential late-
term (beyond 2 years after arthroscopy) regrowth of
cam morphology [14]. We accepted images acquired at
other institutions. Cases were excluded if the pre- and
post-surgical projections of the hip did not match, com-
monly for images acquired at outside institutions.
Eligible cases were stratified into two cohorts:
femoroplasty and nonfemoroplasty (Fig. 1).

Radiography Radiographs were obtained using a digital ra-
diographic system (DigitalDiagnost System, version 2.1;
PhilipsMedical Systems, Hamburg, Germany). The AP pelvis
projection was obtained with both hips in 15° of internal ro-
tation. The frog lateral projection was obtained with imaged
hip abducted 45°.

Test method

Reference standard Surgical reports of each diagnostic ar-
throscopy were reviewed from the electronic medical record
(EPIC; Verona, WI) and served as the reference standard for
presence or absence of femoroplasty.

ArthroscopyDuring arthroscopy, all patients had one or more
of the following procedures:

Femoroplasty. Femoroplasty is reshaping of the cammor-
phology by trimming of the femoral head. The extent of
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reshaping or bony resection is monitored by dynamic
intra-operative fluoroscopy [15], with no more than
30% of bone resection at femoral neck to reduce risk of
fracture [12].
Acetabuloplasty. Acetabuloplasty is reshaping of the pin-
cer morphology by trimming of the acetabular rim. The
amount of trimmed acetabular rim is very small, < 4 mm
wide in published reports [16, 17] and ≤2 mm at our
institution.
Labral repair. The damaged labrum are repaired or
reconstructed.
Chondroplasty. Cartilage damaged is addressed by
smoothing and trimming any degenerative and unstable
cartilage.
Other. Intra-articular body or os acetabuli removal,
synovectomy, psoas release.

Femoroplasty group This group had femoroplasty and in
many cases additional procedures from the list above. Cam
morphology in the femoroplasty group was confirmed by:

1. Direct visualization and intra-operative fluoroscopy
(Table 1) [15]

2. An angle of >55° on any imaging plane or modality (MR
or radiography)

Nonfemoroplasty (control) group This group underwent ar-
throscopic surgery for FAI syndrome and completed one of
more of the arthroscopic procedures listed above with the
exception of femoroplasty. This group of patients did not un-
dergo femoroplasty because of absence of cam morphology
and served as the control (Table 1).

Image review Two board-certified musculoskeletal radiolo-
gists (MSK1, MSK2) with 5 and over 20 years of experience,
respectively and one board-certified general radiologist
(GEN1) with over 20 years of experience independently eval-
uated radiographic images using Barco MDCG 3221 3-
megapixel monitors (Kortrijk, Belgium) with Philips iSite
PACS v3.6 software (Philips Healthcare, Best, Netherlands).

Review process Pre- and post-surgical image pairs were
shown to readers at all times. The image pairs were displayed
in random hanging order, with all identifiers and time stamps
removed so that reviewers were blinded to the chronology of
the pair. Frog lateral and AP pelvis projections were reviewed
in separate sessions so that each diagnosis was made in a
single projection. This enabled us to assess the relative diag-
nostic value of each projection. The AP pelvis displayed both
hips and the frog lateral displayed the surgical hip alone.
Reviewers were informed only that arthroscopy had been per-
formed on one hip during the interval between the paired

Fig. 1 Flow of patients and
images
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images. At time 1, all observers completed a first read-through
of the AP pelvis and frog lateral cases. One month later (time
2), only two observers (MSK2 and GEN1) completed a sec-
ond read-through of the cases. MSK1 did not complete the
second read-through because of job change, but the absence of
the second read-through of this reviewer did not affect statis-
tical analysis. Cases were reordered in the second read-
through to minimize recall bias. Reviewers did not measure
the alpha angle. In addition to femoroplasty, other observa-
tions were also recorded. These included intra-articular body
or os acetabuli removal and a radiolucency in the femoral head
neck junction representing bone loss at femoroplasty site.

Definition for positive identification of femoroplasty
Femoroplasty was correctly identified on the anonymized
pre- and post-operative image pair (Figs. 2, and 3) when either

1. The osseous prominence at head-neck junction was re-
duced or resected or

2. The bony profile at head-neck junction was modified so
an off set is restored

and
3. The image with findings (1) or (2) was on the anonymized

post-operative radiograph only and
4. For the AP projection, positive identification was on the

surgical hip.

Statistical analysis Statistical analyses were performed in
SAS version 9.4. The diagnostic accuracy of readers in identi-
fying femoroplasty was assessed with sensitivity, specificity,
positive predictive value, and negative predictive value with
95% confidence intervals. Inter- and intra-rater agreement were
assessed using simple Cohen’s kappa (κ). Interpretation of the κ
value followed Landis et al. [18]: a κ of 0.00–0.20 was consid-
ered slight agreement, 0.21–0.40 fair agreement, 41–0.60

moderate agreement, 0.61–0.80 substantial agreement, and
81–1.00 almost perfect agreement.

Results

Patients After application of inclusion and exclusion criteria,
the study group consisted of 86 patients, of whom 52 had
femoroplasty and 34 did not undergo femoroplasty. The latter
group served as control. The demographics and surgical his-
tory of these two groups were tabulated (Table 1). Some pa-
tients had multiple concurrent procedures during arthroscopy
such as labral repair, acetabuloplasty, chondroplasty, intra-
articular body and os acetabuli removal, synovectomy, and
psoas release. The femoroplasty group was younger, predom-
inantly male, and more likely to undergo concurrent
acetabuloplasty. Fourteen patients had an additional Dunn
view as part of their pre- and post-surgical imaging evaluation.
Due to the insufficient number of Dunn projections among
eligible cases, this projection was removed from the analysis.

Test results Accuracy of femoroplasty identification using
anonymized pre- and post-arthroscopic comparison radio-
graphic pair, blinded to both identity and chronology is sum-
marized in Table 2. Sensitivity of identification of
femoroplasty in the frog lateral projection ranged from 58–
83% (mean 70%) compared to AP pelvis projections with 29–
42% (mean 32%). Specificity was higher than sensitivity in
both projections, i.e., 79–88% (mean 82%) with frog lateral
and 56–79% (mean 71%) with AP pelvis projection. The gen-
eral radiologist was less sensitive and specific in the AP pelvis
projection than theMSK radiologists but demonstrated similar
accuracy in the frog lateral projection.

Inter- and intra-observer agreement of readers in identify-
ing femoroplasty is reported in Table 3. Inter-observer agree-
ment in identifying femoroplasty changes was substantial in

Table 1 Cohort demographics
Femoroplasty Nonfemoroplasty (control) p-value
N (%) or mean (SD, range) N (%) or mean (SD, range)

52 34 –

Demographics

Average age 32 years (11, 15–58) 40 years (12, 17–59) .002

Female 23 (44%) 29 (85%) < .001

Left hip surgical side 27 (52%) 17 (50%) .9

Concurrent procedures during arthroscopy

Acetabuloplastya 20 (39%) 4 (12%) .007

Labral repair 16 (31%) 17 (50%) .07

Othersb 16 (31%) 13 (38%) –

a Across all readers, acetabuloplasty changes were not perceived on the radiographs
b Other nonfemoroplasty procedures such as chondroplasty, intra-articular body or os acetabuli removal,
synovectomy, psoas release, and any combination were concurrently performed in some patients
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the frog lateral (κ 0.74–0.76) and moderate in the AP pelvis
projection (κ 0.47–0.65). Intra-observer agreement was sub-
stantial to almost perfect in the frog lateral (κ 0.72–
0.85) and moderate to almost perfect in the AP pelvis
(κ 0.56–0.84). The following findings were also noted
during the review:

Resection of os acetabuli. Os acetabuli was resected in
two patients in the no-femoroplasty group and was ob-
served inconsistently by reviewers.
A radiolucency in the femoral-head neck junction at re-
section site (Fig. 4). This lucency represented bone loss
related to resection during femoroplasty and was noted in
14% (12) of AP and 18% (13) frog lateral projections.
Acetabuloplasty change. The surgeon at our institution
was conservative in surgical technique at the acetabulum
and removed less than 2 mm of the acetabular rim during

arthroscopy. No reviewer observed changes in the acetab-
ulum when acetabuloplasty was performed.

Discussion

Post-femoroplasty radiographs are routinely performed [8, 9]
not only to detect complications such as fractures [12] and
delayed regrowth of cam morphology but also to assess com-
pleteness of bone correction, an important predictor of clinical
outcome [5, 6]. This study evaluates radiologists’ ability to
detect femoroplasty by comparing anonymized pre- and
post-arthroscopy image pairs, blinded to identity and chronol-
ogy. We found sensitivities of 70 and 32% for the frog lateral
and AP pelvis projections respectively. Specificities were
higher than sensitivities (82% for frog lateral, 71% for AP
pelvis). The frog lateral projection had higher inter-observer

Fig. 2 a– d 43-year-old woman
with left hip impingement
symptoms with pre- and post-
femoroplasty images in AP pelvis
( a, b) and frog lateral ( c, d)
projections. The patient
underwent arthroscopic
femoroplasty, acetabuloplasty and
labral debridement. All readers
detected both the cam
morphology (arrow) and
femoroplasty (arrow head). The
acetabuloplasty was
imperceptible. This represents a
true positive case for both
projections
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agreement (κ 0.74–0.76) than the AP pelvis (κ 0.56–0.84). Of
note, we are the first to report a focus of radiolucency
representing bone loss at site of femoroplasty.

If bone reshaping site is expected to correspond to cam mor-
phology location, our finding that the AP projection performs
poorly is not surprising. The reason is that the AP projection
captures the superior or 12 o’clock position, where the cammor-
phology is less frequent, low sensitivity is expected, (Table 4)
[15, 19–22]. Similarly, sensitivity of the frog lateral projection is
also anticipated to be low because it captures the 3 o’clock re-
gion, also a less frequent location for cammorphology (Table 4).
The 70% sensitivity of the frog lateral, however, exceeds expec-
tation. Our data raise the possibility that the distributions of
femoroplasty site may not match those of cam morphology. In
other words, the imaging plane that frequently captures the cam
morphology may not be the same as that of bone resection. One
reason for this disparity could be the imprecision of surgical
technique; a comparison of open to arthroscopic femoroplasty

on cadaveric specimens noted that the arthroscopic technique
tended to underestimate the length of bone resection and placed
the resection more posterior than planned [23]. Adding variabil-
ity is the wide distribution of the maximal cam morphology
(Table 4), which could be anterosuperior [21], lateral [15] or
anterolateral [22]. These data are important because larger cam
morphology lends to easier detection of its resection. As a result,
the site of bone reshaping is less predictable.

If the site of bone reshaping is variable, one strategy to im-
prove detection is to canvass the anterior neck from 12 to 3
o’clock with combined radiographic projections (Table 4)—
e.g., one may combine frog lateral (3 o’clock), false profile (2–
3 o’clock), Dunn (1–2 o’clock), and AP (12 o’clock) projections
to cover most of the anterior femoral neck (Table 4) [15, 20, 24,
25]. This concept has been tested in detection of cam morphol-
ogy; Hellman et al. combined 90° Dunn, false profile, and AP
pelvis projections and reported sensitivity and specificity of 86%
and 75% respectively [24]. Meyer et al. studied six radiographic

Fig. 3 a– d 15-year-old girl with
insidious onset of right hip pain
and FAI syndrome with pre- and
post-femoroplasty radiographs in
AP pelvis ( a, b) and frog lateral (
c, d) projections. The patient
underwent arthroscopic
femoroplasty, labral debridement,
psoas release, and synovectomy.
Femoroplasty was detected only
on the frog lateral projection ( d)
by all reviewers. This represents a
false negative case for the AP
pelvis projection. Also noted was
the slight variation in the rotation
of the hip between the pre- and
post-arthroscopy frog lateral
view. Since the image remained
diagnostic, this frog lateral set
was not excluded
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projections to assess femoral head/neck asphericity and conclud-
ed that a combination AP pelvis and cross-table view in internal

rotation minimized false negatives [26]. Nepple et al. evaluated
four projections (AP pelvis, 45° Dunn, frog lateral, and cross-

Table 2 Identification of
femoroplasty among the full
cohort

Radiographic view
and observer (time)

TP TN FP FN Sensitivity a Specificity a PPV a NPV a

Frog lateral, N = 70

MSK1 (t1) b 26 22 3 19 58

(43, 72)

88

(75, 101)

90

(79, 101)

54

(38, 69)

GEN (t1) 33 19 5 13 72

(59, 85)

79

(63, 95)

87

(76, 98)

59

(42, 76)

MSK2 (t1) 31 20 5 14 69

(55, 82)

80

(64, 96)

86

(75, 97)

59

(42, 75)

GEN (t2) 30 22 3 15 67

(53, 80)

88

(75, 101)

91

(81, 101)

59

(44, 75)

MSK2 (t2) 38 18 6 8 83

(72, 94)

75

(58, 92)

86

(76, 96)

69

(52, 87)

Overall 158 101 22 69 70

(64, 76)

82

(75, 89)

88

(83, 93)

59

(52, 67)

AP, N = 86

MSK1 (t1) b 15 27 7 37 29

(17, 41)

79

(64, 95)

68

(49, 88)

42

(30, 54)

GEN (t1) 15 19 15 37 29

(17, 41)

56

(41, 71)

50

(32, 68)

34

(22, 46)

MSK2 (t1) 22 27 7 30 42

(29, 56)

79

(63, 96)

76

(60, 91)

47

(34, 60)

GEN (t2) 11 23 11 41 21

(10, 32)

68

(54, 81)

50

(29, 71)

36

(24, 48)

MSK2 (t2) 19 24 10 33 37

(24, 50)

71

(54, 87)

66

(48, 83)

42

(29, 55)

Overall 82 120 50 178 32

(26, 37)

71

(64, 78)

62

(54, 70)

40

(35, 46)

TP true positive, TN true negative, FP false positive, FN false negative, PPV positive predictive value,
NPV negative predictive value,MSK1 andMSK2musculoskeletal radiologists,GEN general radiologist, t1 initial
read-through, t2 second read-through
aNumbers in parentheses are 95% confidence intervals
bMSK1 radiologist completed only one image review session

Table 3 Inter-observer and intra-observer reliability (κ). t1 time 1, t2 time 2

Inter-observer Intra-observer

MSK1 vs. GEN
Time 1

MSK1 vs. MSK2
Time 1

GEN vs. MSK2
Time 1

GEN vs. MSK2
Time 2

t1 vs. t2
GEN

t1 vs. t2
MSK2

Frog lateral

Femoroplasty N = 70 0.75
(0.61, 0.89)

0.74
(0.6, 0.88)

0.76
(0.62, 0.9)

0.71
(0.57, 0.85)

0.85
(0.74, 0.96)

0.72
(0.58, 0.85)

AP pelvis

Femoroplasty N = 86 0.52
(0.32, 0.72)

0.47
(0.31, 0.63)

0.65
(0.49, 0.81)

0.61
(0.44, 0.79)

0.84
(0.71, 0.98)

0.56
(0.42, 0.71)

Numbers in parentheses are 95% confidence intervals
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table lateral) individually and in combination [20]. The highest
sensitivity (90%) was from combining all four projections, al-
though this improvement was not without cost, as specificity
dropped to 9% [20]. We can apply the same strategy for
femoroplasty detection, but more studies are needed to find the
combination of projections that yields the best balance of sensi-
tivity and specificity.

Our finding of only moderate (30–70%) accuracy
femoroplasty detection using commonly performed radio-
graphic projections has important clinical implications, as vis-
ibility of femoroplasty on the index post-operative radiograph
could influence one’s choice of subsequent imaging exams—
for example, if the femoroplasty is not visible, adding other
projections or supplementary CTorMRI to surveymore of the

Table 4 Summary of studies on radiographic projections, corresponding femoral neck region and distribution of cam morphology

Regions of anterior femoral head-–neck junction Reference

Radiographic
projections

Clock face nomenclature (superior, column 2, to anterior, column 7)a Descriptive

12–1 1–2 1:30 2 2–3 3 Superior Antero-superior Anterior Antero-lateral

Frequent location of cam morphology
* * [19]

* [20]

(11:45)* * * * (2:45)* [15]

Location of maximal cam morphology
* [19]

* * [20]
* [21]

(1:15)* [15]
* [22]

Radiographic projection and corresponding region [20, 24]
AP *

45° Dunn *

90° Dunn *

False profile *

Frog lateral *

NB Studies have not been uniform in describing the regions of the anterior femoral neck

*Refers to results from study(ies) in the reference column
a Clock face location: The radial CT reformats were created using the center of the cross section of the femoral neck as the axis of rotation. Moving
clockwise, the superior and anterior femoral neck are assigned the 12 and 3 o’clock positions, respectively, regardless of laterality. That is, the 3 o’clock
position is always anterior for both the left and right femoral head [19]

Fig. 4 a– b 37-year-old male with chronic right hip pain and FAI
syndrome refractive to conservative treatment underwent femoroplasty
with pre- ( a) and post-femoroplasty ( b) AP pelvis radiographs. An ill-
defined radiolucency surrounded by a segment of indistinct cortex

(arrow) on the post-operative image ( b) reflected bone loss as result of
femoroplasty. This lucency was noted in 14% (12) of AP and 18% (13)
frog lateral projections in this cohort
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anterior femoral neck might be necessary to assess the com-
pleteness of bone correction in cases of failed arthroscopy [13,
26]. In contrast, if the femoroplasty is clearly visible on the
index post-operative radiographs, serial radiography using the
same projections would suffice to monitor the bone resection
site for complications, including potential late-term regrowth
of cam morphology. Our data provide a starting point for
future investigations to determine which combination of ra-
diographic projections will produce the highest accuracy and
reliability in profiling the site of femoroplasty. This is impor-
tant since radiography, with its low radiation dose and cost
relative to CT and/or MRI, remains the choice of initial imag-
ing assessment [1] after treatment of FAI syndrome.

Finally, our study simulates the context of most radiology
practice, where the radiologist may not have a priori knowl-
edge of femoroplasty due to incomplete history and detection
of post-operative changes is generally based on visual com-
parison. Our data on femoroplasty accuracy may thus help
surgeons and patients understand that detection failure can
simply reflect a limitation of the test itself rather than interpre-
tive error. This is particularly relevant as the readily accessible
medical record and imaging report [27] frequently serve as the
starting point for patients to begin their on-line research [16].
Absent our data, the inconsistent reporting of femoroplasty
change could be perceived as poor-quality care, leading to loss
of confidence in the radiologist by both surgeon and patient.

Limitations

First, our findings are biased by our knowledge that arthroscopy
had occurred. This information could increase the scrutiny of the
reviewers for post-arthroscopic changes and subsequently affect
accuracy of the test. We attempted to mitigate this bias by
blinding the image pairs in both identity and chronology.
Moreover, we required the reviewers to correctly identify the
post-arthroscopic image where femoroplasty is detected.

Second, other post-operative findings such as resection of os
acetabuli or acetabuloplasty could theoretically unblind the read-
er to the chronology of the comparison radiographs. Since only
two patients in the nonfemoroplasty group had resection of os
acetabuli and the readers inconsistently made this observation,
our results are unlikely to have been significantly affected.
Similarly, acetabuloplasty could potentially unmask the order
of the comparison radiographs; however, the amount of carefully
trimmed acetabular rim is very small, < 4 mmwide in published
reports [16, 17] and ≤2 mm at our institution. Moreover, Bedi
et al. reported a 3.2-mm rim reduction corresponded to a change
of coronal center edge angle of 3.9° [16]. This change is small
and is not noted by any of our reviewers.

Third, the amount of resected bone was not recorded. This
theoretically could affect the visibility of femoroplasty; how-
ever, the amount of bone resection is substantive, with report-
ed approximate alpha angle correction ranges from 13° [16] to

38° [15, 28]. We consider this relatively large degree of cor-
rection likely to be visible in the appropriate projection and
with comparison radiographs.

In conclusion, radiologists are only moderately sensitive but
are more specific in femoroplasty detection when comparing
anonymized pre- and post-arthroscopic radiographs in the frog
lateral projection. The AP pelvis projection yields lower sensitiv-
ity and specificity. Both projections have moderate inter- and
intra-observer agreement. The higher than expected sensitivity
of the frog lateral projection suggests the site of femoroplasty
could be unpredictable. More studies are needed to determine
whether the accuracy improves whenmore projections are added.
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