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     Femoroacetabular impingement (FAI) is an 
increasingly recognized cause and one of many 
accepted causes for labral pathology of the hip, 
specifi cally in the young, active adult [ 1 – 3 ]. 
There have been a few reports on the correlation 
of FAI and the development of osteoarthritis of 
the hip secondary to the bony impingement and 
subsequent chondrolabral damage [ 1 ,  4 ]. 

 FAI often presents with clinical signs of 
intra- articular hip irritation secondary to labral 
pathology in patients with groin pain. During the 
physical examination, the physician can further 
characterize the groin pain and perform spe-
cial hip impingement tests, such as the fl exion, 
adduction, and internal rotation (FADDIR) test, 
which is the most sensitive physical examination 
test for FAI [ 5 ]. The mainstay of diagnosing FAI 
as a cause of intra-articular hip pain is, however, 
via radiographic imaging. All other adjuncts are 
used to confi rm the diagnosis. Some authors 
believe that adding an intra-articular injection 
helps with the accuracy of the diagnosis [ 6 ,  7 ]. 
Nonetheless, the diagnosis of FAI is predomi-
nantly radiographic. 

 Despite recent advances in the diagnostic 
evaluation, obtaining an accurate diagnosis can 
prove to be challenging; therefore, it is essential 
to introduce standardized and consistent radio-
graphic views as well as parameters for their 
interpretation that can serve as a foundation for 
accurate diagnosis, disease classifi cation, prog-
nostication, and surgical decision-making [ 8 ]. 
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4.1     What Radiographic Views 
to Order? 

 There are many different views that have been 
described to help visualize and quantify different 
parameters of hip alignment, morphology, and 
position. Clohisy et al. [ 8 ] outlined a systematic 
approach to radiographic evaluation of hip dys-
function in the adult patient. The most commonly 
employed views are an anteroposterior (AP) pel-
vic view [ 9 ,  10 ], a 45° or a 90° Dunn view [ 12 , 
 13 ], a frog-leg lateral view [ 11 ,  14 ], and a false- 
profi le view [ 14 ,  15 ]. To improve diagnostic 
accuracy and disease classifi cation, radiographs 
must be obtained with use of the same standard-
ized imaging protocol. The techniques for obtain-
ing each view will be outlined below. 

4.1.1     Anteroposterior Pelvic View 

 The AP pelvic view is taken with the patient 
supine with their legs internally rotated 15° 
(Fig.  4.1 ). The tube-to-fi lm distance should be 
120 cm with the tube oriented perpendicular to 
the table [ 8 ]. The beam is directed vertically to 
the midportion of the pelvis, specifi cally midway 
from the superior border of the symphysis pubis 
and a line connecting the anterior superior iliac 
spines (ASISs) [ 10 ]. Pelvic tilt, inclination, and 
rotation should be taken into account when ana-
lyzing this view. If the pelvic inclination is ade-
quate, the coccyx should be directly in line with 

the symphysis pubis. Proper tilt is controlled by 
maintaining the distance between the tip of the 
coccyx and the superior border of the symphysis 
pubis at 1–2 cm [ 54 ]. Increased pelvic tilt or rota-
tion has been shown to produce apparent retro-
version in an anteverted hip [ 15 ]. Siebenrock 
et al. [ 15 ] published sex-specifi c values for pelvic 
tilt (referencing the distance between the superior 
aspect of the symphysis and the sacrococcygeal 
junction) and noted that an average distance of 
32.3 mm was typical in men, as compared with 
47.3 mm in women.

   Recently, Pullen et al. [ 16 ] have shown vari-
ability in supine versus weight-bearing anteropos-
terior (AP) pelvic radiographs in their study of 
non-arthritic hips in adults with hip pain. They 
found signifi cant variability with respect to pelvic 
tilt and radiographic measures of acetabular cov-
erage, where the change from supine to weight 
bearing typically, but not uniformly, resulted in 
more posterior pelvic tilt and therefore decreased 
acetabular coverage. In the supine views, the ante-
rior pelvic tilt was demonstrated, which resulted 
in increased acetabular coverage. This data brings 
into question the optimal position when obtaining 
an AP pelvic radiographic view.  

4.1.2     45° or 90° Dunn Views 

 The 45° or 90° Dunn views are taken with the 
patient supine (Figs.  4.2  and  4.3 ). The affected 
leg is fl exed 45° or 90° and abducted 20° with 

  Fig. 4.1    AP view         Fig. 4.2    45° Dunn view       
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neutral rotation. The beam is directed at a 
 midpoint between the symphysis pubis and a line 
between the anterior superior iliac spines 
(ASISs). The tube-to-fi lm distance should be 
about 100 cm perpendicular to the table [ 8 ]. The 
Dunn views are best used to appreciate head 
sphericity, head-neck junction, and offset [ 8 ].

4.1.3         Frog-Leg Lateral View 

 The frog-leg lateral view is taken with the patient 
supine, the affected limb fl exed 30–40°, and the hip 
abducted 45° (Fig.  4.4 ). The heel of the affected 
limb should lean on the medial aspect of the con-

tralateral knee. The beam is directed at a midpoint 
between the symphysis pubis and a line between the 
anterior superior iliac spines (ASISs) with the tube-
to-fi lm distance of 100 cm [ 8 ]. The frog-leg lateral 
view also profi les the femoral head sphericity, the 
head-neck junction, and the offset, keeping in mind 
that the greater trochanter can obscure this specifi c 
zone. It is important to note that in this view, the lat-
eral of the proximal femur is visualized but it is not 
a lateral of the acetabulum, hence the use of a false-
profi le view for better acetabular assessment.

4.1.4        False-Profi le View 

 The false-profi le view is taken with the patient 
in a standing position. The affected limb is 
against the cassette and the pelvis is rotated 65° 
in relation to the wall stand (Fig.  4.5 ). The foot 
on the affected side should be parallel to the cas-
sette. The beam is centered over the femoral 
head with a tube-to- fi lm distance of 100 cm [ 8 ]. 
In this view, anterior coverage of the femoral 
head is appreciated, as well as anterior or poste-
rior acetabular wear [ 8 ].

4.2         What Radiographic 
Parameters to Assess? 

 Each of the above views provides specifi c infor-
mation, from which many radiographic parame-
ters are measured and used to establish the 

  Fig. 4.3    90° Dunn view       

  Fig. 4.4    Frog lateral view       

  Fig. 4.5    False profi le view       
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diagnosis of FAI. A systematic approach when 
interpreting each view should aid the surgeon in 
his/her decision-making. As a general rule, the 
AP pelvic view provides the most information on 
acetabular bony morphology. The Dunn and the 
frog-leg lateral views highlight the morphologi-
cal differences of the proximal femur, whereas 
the false-profi le lateral views provide important 
acetabular morphological information. 

4.2.1     Acetabular Depth 

 The AP pelvic view is most helpful in obtaining a 
general sense of acetabular bony morphology. 
One can also get an appreciation of acetabular 
depth. Using this view, the hips can be classifi ed 
as being globally “overcovered” or as having a 
“deep socket” if they fall into two general catego-
ries: “coxa profunda,” [ 4 ] if the fl oor of the ace-
tabular fossa lies at or medial to the ilioischial 
line (ICC = 0.02; range = −0.72–0.44) [ 17 ], or 
“protrusio acetabuli,” if the femoral head sits 
medial to the ilioischial line (ICC = 0.10; 
range = −0.57–0.49) [ 17 ]. In a recent study, 
Nepple et al. [ 18 ] found that the presence of coxa 
profunda can be a normal fi nding and has a lim-
ited role in diagnosing pincer-type FAI. To fur-
ther assess femoral head overcoverage, they 
recommend investigating the following parame-
ters: crossover sign, posterior wall sign, lateral 
center-edge angle, anterior center-edge angle, 
and acetabular inclination. These parameters help 
to further distinguish global overcoverage from 
localized areas where the acetabular margin may 
be prominent.  

4.2.2     Acetabular Inclination 

 The Tönnis angle [ 19 ] is used to calculate the 
degree of acetabular inclination. It represents 
the horizontal orientation of the weight-bearing 
zone of acetabulum on an AP pelvic radiograph. 
It is measured by calculating the angle between 
a horizontal line at the most inferior aspect of 
the sclerotic acetabular sourcil parallel to the 
teardrop line and a line extending to the most 

lateral edge of the sclerotic acetabular sourcil 
[ 19 ]. The normal range for this angle measure-
ment is 0–10°. Values of >10° and <0° are con-
sidered to have increased and decreased 
inclination, respectively. In general, acetabuli 
with increased Tönnis angles are usually dys-
plastic and may be subject to structural instabil-
ity, whereas those with decreased Tönnis angles 
are at risk for pincer- type femoroacetabular 
impingement [ 8 ] (ICC = 0.70; range = 0.48–
0.83) [ 17 ].  

4.2.3     Acetabular Coverage 

 The lateral center-edge angle (LCEA) of Wiberg 
[ 20 ] is the most common measure of acetabular 
coverage. Specifi cally, it is used to quantify the 
superolateral acetabular coverage and is best 
measured on an AP pelvic view. It is the angle 
between a line drawn perpendicular to the trans-
verse axis of the pelvis and a line drawn from the 
center of the femoral head extending to the most 
superolateral point of the sclerotic acetabular 
sourcil (weight-bearing zone). An LCEA of <20° 
is considered as femoral head undercoverage or, 
traditionally, acetabular dysplasia [ 21 – 24 ]. An 
LCEA of >40° is found to be abnormal and 
defi ned as acetabular overcoverage or profunda, 
seen specifi cally in pincer-type FAI [ 21 ,  25 – 28 ]. 
When analyzing the reliability to interpret com-
mon radiographic fi ndings of the adult hip by 
various observers, Carlisle et al. found that the 
LCEA was the most consistently assessed value 
between readers, with an excellent intra-rater 
observer (ICC = 0.88; range = 0.85–0.91) and 
interobserver value (ICC = 0.64; range = 0.52–
0.75) [ 29 ]. 

 On a false-profi le lateral view, the anterior 
center-edge angle of Lequesne [ 14 ] is calculated 
to assess the anterior femoral head coverage. It 
is the angle between a vertical line through the 
center of the femoral head and a line extending 
to the most anterior portion of the sclerotic ace-
tabular sourcil. An angle of <20° can be indica-
tive of anterior undercoverage, seen in entities 
like dysplasia [ 8 ] (ICC = 0.38; range = 0.26–
0.53) [ 29 ].  

D. Arora and D.B. Whelan



43

4.2.4     Acetabular Version 

 Acetabular version can also be investigated on 
the AP pelvic view. Acetabular anteversion is 
appreciated on the AP pelvic view, when the 
anterior portion of the anterior acetabular rim 
is superior and medial to the posterior rim and 
does not cross the posterior portion of the rim 
before reaching the lateral aspect of the sour-
cil. Less commonly, acetabular retroversion is 
seen when the anterior portion of the acetabu-
lar rim does cross the posterior portion of the 
rim before reaching the lateral edge of the 
sourcil. This has been described as the “cross-
over” sign [ 9 ] (ICC = 0.29; range = −0.25–0.59) 
[ 30 ]. True acetabular retroversion is character-
ized by global anterior overcoverage with cor-
responding posterior undercoverage and may 
result in isolated anterior impingement or com-
bined anterior impingement with posterior 
coverage defi ciency, leading to posterior insta-
bility. This morphology is different from focal 
cranial retroversion, which is characterized by 
localized overcoverage only at the cranial 
aspect of the acetabulum with normal posterior 
wall coverage. The presence of a posterior wall 
sign (the posterior wall of the acetabulum sits 
medial to the center of the femoral head [ 10 ]) 
(ICC = 0.20; range = −0.40–0.54) [ 17 ] and an 
ischial spine sign [ 31 ] (exaggerated size of the 
ischial spine projecting medial to the pelvic 
inlet (ilioischial line)) (ICC = 0.55; 
range = 0.20–0.74) [ 17 ] are radiographic fi nd-
ings on the AP pelvic radiograph that are sug-
gestive of acetabular retroversion [ 31 ]. 

 Zaltz et al. [ 32 ] demonstrated that acetabular 
retroversion remains diffi cult to identify and can-
not be defi nitively diagnosed based on the pres-
ence of a “crossover” sign or ischial spine sign 
alone, even on a well-aligned pelvic radiograph 
with acceptable tilt and obliquity. Furthermore, 
Larson et al. [ 33 ] demonstrated in their CT-based 
study that the presence of a crossover sign (53 %; 
95 % CI, 46–60 %) and a positive posterior wall 
sign (20 %; 95 % CI, 15–26 %) were frequent 
fi ndings in a young asymptomatic cohort and 
may very well be a normal variant rather than 
pathologic.  

4.2.5     Femoral Head Morphology 

 On AP and different lateral views, the femoral 
head sphericity and offset should be assessed. A 
Mose template [ 34 ] is a template, where concen-
tric circles are used as reference for measuring 
head sphericity. As a rudimentary guideline, if the 
femoral epiphysis extends beyond the reference 
circle margin by >2 mm, the head is considered 
aspherical. If the femoral epiphysis does not 
extend beyond 2 mm, then the femoral head is 
considered spherical [ 34 ,  35 ]. Deviations in head 
sphericity may be observed not only in FAI but 
also in avascular necrosis (secondary to segmental 
collapse) and as sequelae of residual childhood hip 
conditions such as Legg-Calve-Perthes disease 
and slipped capital femoral epiphysis (SCFE).  

4.2.6     Head-Neck Junction 
and Offset 

 On all the views, one can appreciate the femoral 
head-neck junction and analyze the relationship 
of the radius of curvature anteriorly versus pos-
teriorly. Clohisy et al. [ 8 ] described that a head- 
neck junction is said to have symmetric concavity, 
when both the anterior and posterior concavities 
are symmetric. Otherwise, if the concavity at the 
anterior aspect of the head-neck junction has a 
radius of curvature that is greater than that at the 
posterior aspect of the head-neck junction, the 
hip is considered to have a moderate decrease in 
terms of head-neck offset. Finally, if the anterior 
aspect of the head-neck junction has a convexity, 
as opposed to a concavity, the head-neck junction 
is considered to have a prominence (i.e., a “CAM” 
lesion). Peelle et al. [ 36 ] calculated the head- neck 
offset ratio, which can be measured on lateral 
radiographs. It is the ratio of three lines: the fi rst is 
through the center of the long axis of the femoral 
neck; the second is parallel to the fi rst line, through 
the most anterior aspect of the femoral neck; the 
third line is parallel to the second line, through 
the most anterior aspect of the femoral head. The 
distance between the second and third line is then 
divided by the diameter of the femoral head, the 
normal being an absolute value of ≥9 mm or a 
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ratio of the head diameter of ≥0.17 [ 37 ]. A ratio 
of <0.17 indicates that a CAM deformity is likely 
present [ 36 ] (ICC = 0.86; range = 0.76–0.92) [ 17 ]. 

 Nötzli et al. [ 38 ] described the alpha angle, 
which is a measurement of femoral head-neck 
dysplasia, in other words, CAM-type impinge-
ment. Originally it was measured on magnetic res-
onance imaging (MRI) axial views, but can also 
be calculated on a lateral-type radiograph. It is 
calculated by measuring the angle between a line 
drawn from the center of the femoral head to the 
point of the anterolateral aspect of the head- neck 
junction where the contour of the femoral head 
loses its sphericity and the prominence starts (i.e., 
where the radius of the femoral head begins to 
increase beyond the radius found more centrally in 
the acetabulum where the head is more spherical). 
Originally, the reported average value was 42° 
(range = 33–48°) in normal controls (ICC = 0.84; 
range = 0.72–.091) [ 17 ], compared with 74° 
(range = 55–95°) in patients with symptomatic 
FAI [ 38 – 40 ]. Several threshold values have been 
suggested to describe when the alpha angle indi-
cates a pathologic entity that may benefi t from 
surgery [ 8 ,  41 – 43 ]. The most widely accepted 
threshold angle is 55° and is considered to be 
indicative of CAM impingement [ 25 ] (ICC = 0.19; 
range = −0.43–0.54) [ 17 ]. Inter- and intra-rater 
reliability with FAI parameters measured on con-
ventional radiographs is reportedly poor in several 
studies [ 8 ,  29 ,  44 ]. Lohan et al. [ 45 ] found in their 
retrospective analysis of MR arthrographic studies 
that the alpha angle measurement was statistically 
of no value in suggesting the presence or absence 
of CAM-type FAI with an up to 30 % of the mean 
value intra-observer variability between the fi rst 
and second alpha angle measurements for each of 
their 78 subjects (mean sensitivity = 39,3 %; mean 
specifi city = 70.1 %).  

4.2.7     Degree of Osteoarthritis (OA) 

 The Tönnis OA grade can be used to quantify the 
degree of OA in the impinging hip and can be 
seen on all views. The scale ranges from 0, which 
is normal (no signs of OA), to 1, which is mild 
(increased sclerosis, slight joint space narrowing, 
no or slight loss of head sphericity), to 2, which is 

moderate (small cysts, moderate joint space nar-
rowing, and loss of head sphericity), to 3, which 
is severe (large cysts, severe joint space narrow-
ing, and loss of head sphericity) [ 19 ] (Table  4.1 ).

4.3         Additional Imaging 

4.3.1     Fluoroscopy 

 Intraoperative fl uoroscopy has been advocated by 
many and proven to be extremely valuable. It is 
an essential tool to direct osteochondroplasty 
intraoperatively. It aids in quantifying the loca-
tion, confi guration, and extent of the CAM lesion 
prior to the resection and in judging the adequacy 
of the resection thereafter. Unfortunately, it is the 
senior author’s experience that the same concept 
does not often apply for pincer lesions, as a true 
AP radiograph can be diffi cult to replicate fl uoro-
scopically on the operating table. 

 Larson and Wulf [ 46 ] described a reproducible 
and systematic intraoperative fl uoroscopic evalu-
ation of the hip for the management of CAM and 
pincer deformities during arthroscopic treatment 
of FAI. Ross et al. [ 47 ] found that their six (6) 
intraoperative fl uoroscopic views allowed further 
confi rmation of bony resection and helped avoid 
inadequate resections with resultant impingement. 
They stated that their intraoperative fl uoroscopic 
views are reproducible and could prove to be criti-
cal in the absence of a preoperative 3D CT scan. 

 Although recent studies have demonstrated 
that fl uoroscopy-assisted hip arthroscopy entails 
safe levels of radiation [ 48 ,  49 ], some may argue 
that our fl uoroscopic views – in addition to 

   Table 4.1    Tönnis osteoarthritis grading scale   

 Grade  Characteristics 

 0 – Normal  Absence of signs of OA 

 1 – Mild  Increased sclerosis 
 Slight joint space narrowing 
 No or slight loss of head sphericity 

 2 – Moderate  Small cysts 
 Moderate joint space narrowing 
 Loss of head sphericity 

 3 – Severe  Large cysts 
 Severe joint space narrowing 
 Loss of head sphericity 
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preoperative radiographs and CT – may generate 
summative doses of radiation that could be 
avoided. Budd et al. [ 48 ] determined on 50 con-
secutive hip arthroscopies that the mean total 
fl uoroscopy time was 1.10 min and the mean 
dose area product value was 297.2 cGycm 2  and 
concluded that a low maximum dose of radiation 
was achieved and supports its safe use. Gaymer 
et al. [ 49 ] calculated the maximal theoretical risk 
to a fetus on 166 hip arthroscopies in women of 
childbearing age. They found that the maximal 
theoretical dose was 2.99 mGy to the fetus, which 
places the procedure as low-risk category.  

4.3.2     Computed Tomography (CT) 

 The diagnosis and treatment of CAM-type FAI 
rely on the radiographic identifi cation of defor-
mity and correction of the 3-dimensional (3D) 
asphericity and loss of offset at the femoral head- 
neck junction, respectively. Advanced imaging 
allows for a 3D understanding of the correction 
needed, but does not necessarily facilitate the 
intraoperative localization in the absence of navi-
gated instrumentation [ 38 ]. Although a consider-
able ionizing radiation exposure risk is to be 
taken into account, high-resolution computed 
tomography (CT) has allowed for increased pre-
cision and better defi nition of osseous morphol-
ogy of the hip.  

4.3.3     Magnetic Resonance 
Imaging (MRI) 

 Magnetic resonance imaging (MRI) is the pre-
ferred modality for the investigation of intra- 
articular hip pathology [ 50 ]. Several studies 
have demonstrated evidence of MR fi ndings in 
 acetabular labra in asymptomatic volunteers. In 
200 asymptomatic hips, Lecouvert et al. [ 51 ] 
found a homogenous low-intensity signal in 
44 % of labra, which seemed to decrease signifi -
cantly with age. Conversely, they also found that 
the frequency of heterogeneous signal intensi-
ties increased with age in 42 % of cases. Cotten 
et al. [ 52 ] later showed in 52 asymptomatic hips 
that intralabral regions of intermediate or high 

signal intensity were found in 57 % of hips. Abe 
et al. [ 53 ] detected similar fi ndings, where in 
56 % of their labral segments of 71 asymptom-
atic hips, homogenous low signal intensity was 
detected. 

 Although the demonstration of labral abnor-
mality on an MRI is not essential to the diagnosis 
of FAI, it does likely indicate the sequelae of the 
condition in those who have intra-articular hip 
pain and fi ndings on other imaging modalities 
consistent with impingement. 

 Mintz et al. [ 54 ] found a sensitivity of 96 %, 
a specifi city of 33 %, and an overall accu-
racy of 94 % for the detection of labral tears at 
1.5 T. Sundberg et al. [ 55 ] found comparable 
results for the detection of labral tears compar-
ing 3-T non-arthrographic with 1.5-T arthro-
graphic techniques. Nowadays, non-contrast 
MRI is suboptimal for evaluating cartilage and 
labrum; however, with the development of stron-
ger magnet MRs, this evaluation is improving. It 
still remains that an MR of the hip, which is a 
small fi eld of view focus, is more sensitive than 
an MR of the pelvis, which has a larger fi eld of 
view. 

 Magnetic resonance arthrography (MRA) 
has emerged as the optimal modality for eval-
uating labrum and cartilage. Compared with 
hip arthroscopy as gold standard, direct MRA 
is reported to have sensitivity of 63–100 %, 
specifi city of 44–100 %, and accuracy val-
ues of 65–96 % [ 56 – 59 ]. For the detection of 
labral tears, the interobserver reliability has 
been reported to be moderate [ 55 – 59 ]. Byrd 
et al. [ 5 ] found in a comparative study between 
MRI and direct MRA that the clinical assess-
ment can accurately determine the existence of 
intra-articular hip pathology but is often poor 
at defi ning its etiology. An MRI  variably shows 
intra- articular  damage with a 42 % false-nega-
tive rate. An MRA is found to be more sensitive, 
but with doubling false-positive interpretation 
rates. Both studies demonstrated poor reliabil-
ity in assessing articular damage, but when 
identifi ed, these studies were 100 % specifi c. 
Toomayan et al. [ 57 ] found in their sensitivity 
evaluation of acetabular labral tears in 51 hips 
that conventional MRI with large fi eld of view 
was only 8 % sensitive, while conventional MRI 
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with small fi eld of view was only 25 % sensi-
tive in detecting labral tears. In contrast, MRA 
with small fi eld of view was 92 % sensitive in 
detecting acetabular labral tears. This study 
highlighted the importance of both small fi eld 
of view and intra-articular contrast material in 
the accurate diagnosis of labral abnormalities.   

4.4     The Interobserver and Intra- 
observer Reliability 

 The interobserver and intra-observer reliabilities 
of radiographic hip measurements are quite vari-
able in the literature. Clohisy et al. [ 60 ] reported 
poor agreement among 6 hip surgeons. More 
recent studies have shown more promising results 
[ 9 ,  61 ]. Mast et al. [ 61 ] found an interobserver 
reliability varying between 0.45 and 0.97 and an 
intra-observer reliability ranging from 0.55 to 1.0 
for common hip measurements. Ayeni et al. [ 17 ] 
recently showed a low reliability between radiolo-
gists and orthopedic surgeons in diagnosing FAI 
pathology on radiographs using standard hip mea-
surements. There was however, a higher interob-
server reliability within each specialty ranging 
from fair to good (ICC = 0.59–0.74 and ICC = 0.70–
0.72, respectively). Orthopedic surgeons had the 
highest interobserver reliability when identifying 
pistol grip deformities (ICC = 0.81) or abnormal 
alpha angles (ICC = 0.81). These large ranges of 
interobserver results have pushed for an increased 
use in advanced imaging with computed tomog-
raphy (CT) scans and added 3-dimensional 
(3D) reconstructive views, as well as magnetic 
 resonance imaging (MRI).  

4.5     Cost-Utility of Imaging 
for FAI 

 The use of imaging is essential in the operative 
treatment of FAI; however, time and cost of all 
the diagnostic testing have not been extensively 
investigated. Kahlenberg et al. [ 62 ] studied the 
average number of health-care providers seen, as 
well as the average number of diagnostic imaging 
tests ordered on 78 patients, and then calculated 

the average total amount spent per patient prior to 
diagnosis of FAI. They calculated the minimum 
cost of diagnosis (AP pelvic and lateral hip radio-
graphs and an MRI, including a visit to an ortho-
pedic surgeon) to be US$ 690.62 and the average 
total amount spent per patient in their cohort US$ 
2,456.97, which amounts to US$ 1,766.35 higher 
than the calculated minimum cost. They also 
found that the average duration between onset of 
symptoms and diagnosis of a labral tear was 
32.0 months. It is important for all health-care 
professionals to recognize and appropriately 
manage or refer these patients, not only to lower 
cost but more so to avoid the loss of economic 
productivity on a societal level.  

    Conclusion 

 The association between the radiographic 
fi ndings of femoroacetabular impingement, 
the correction thereof, and the impact of diag-
nosis and treatment of the condition on long-
term function and prognosis still remain 
uncertain. Further investigations are required 
to better defi ne and quantify the diagnostic 
criteria and thresholds for intervention. 

 Take-Home Points 

    1.    FAI remains predominantly a radio-
graphic diagnosis in symptomatic 
patients, which justifi es the need for 
imaging in order to appropriately assess 
the severity and location of lesions asso-
ciated with FAI.   

   2.    The essential radiograph for the diagnosis 
of pincer-type FAI is the AP pelvis on 
which the center-edge angle and cross-
over sign can be assessed. Both these 
parameters have exhibited moderate 
intra- and interobserver reliability, as well 
as acceptable sensitivity and specifi city.   

   3.    A radiograph for the diagnosis of 
CAM- type FAI is the Dunn lateral view, 
on which the alpha angle can be 
assessed. This parameter has demon-
strated good intra-and interobserver 
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