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Poor Prognosis Factors for Treatment of 
Femoroacetabular Impingement

Abstract
Background: Femoroacetabular impingement is a common source of hip pain and 
dysfunction, especially in young and active patients. It is considered to be the main 
cause of early hip osteoarthritis. We set the purpose to identify poor prognosis 
factors in the surgical treatment of femoroacetabular impingement.

Methods: We realized a prospective observational study in a case series of 50 
hips in 44 patients with femoroacetabular impingement operated with surgical 
hip dislocation between 2001-2006. Clinical, radiologic, surgical and functional 
factors of whole patients were assessed. Clinical outcomes were determined with 
a subjective scale. Also, functional assessment was performed with a modified 
Harris Hip Score (HHS). Both evaluations were applied at 6, 9, and 12 months, 
and so every year once. Finally, the statistical analysis was done with SPSS 15.0 
software.

Results: With an average of 6.2 post-operative years (5-10.1) of follow-up, 35 
patients (70%) were “asymptomatic” (HHS=100), 11 patients (22%) “better” 
(HHS=94.09), and 4 patients (8%) “the same or worse” (HHS=68.25). 40% of 
patients older than 45 years old were “asymptomatic”, versus 77% younger than 
45 years old (p=0.03). 37% of patients with mixed femoroacetabular impingement 
were “asymptomatic”, 87% of patients with cam-type and 82% with picer-type 
(p=0.003). The factors related to a poor prognosis were as follows: age >45 and 
mixed-type impingement; and other factors such as radiological osteoarthritis, 
labral injury and prolonged symptomatology were also associated to poor 
prognosis results in our study, without being statistically significant.

Conclusions: Age >45 years old and mixed type of impingement are significant 
statistic factors related to a poor prognosis in patients treated with surgical hip 
dislocation. This data are useful to predict the treatment outcome for each patient.
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Introduction
The femoroacetabular impingement (FAI) disease has recently 
become a popular topic in the hip preservation and sport literature. 
FAI is a frequent pathology that occurs due to an abnormally shaped 
proximal femur and/or acetabulum resulting in an abnormal contact 
between the femoral head-neck junction and the acetabular rim. It is 
considered to be the main cause of early hip osteoarthritis, especially 
in young and active patients [1-11].

There are three types of FAI: cam, pincer and mixed. The first, 
cam type, is from femoral origin and is caused by an insufficient 

concavity of the femoral head–neck junction, which creates an 
increased radius of curvature that is mismatched for the more 
congruent acetabulum [2,12,13]. Its origins can be either by 
a primary bone protrusion at the femoral head-neck junction 
(which can correspond to an abnormality in femoral epiphysis 
growth) [5]; or due to a primary retroverted femoral neck or 
head [6], posttraumatic [7] or related to pathologies such as 
Perthes disease [8,9] or slipped capital femoral epiphysis [10-12]. 
The second, pincer type, is originated at the acetabulum, where 
there is a focal over coverage (primary anterior over coverage or 
in the acetabular retroversion) or general over coverage of the 
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femoral head (coxa profunda, acetabular protrusion) [1,3]. The 
impingement is mixed when both components coexist: cam and 
pincer [13-15] (Figure 1).

Labral and chondral injuries related to the FAI are frequent 
[1,2,16,17]. They are produced by recurrent microtraumatisms 
[17] and are usually located in the anterosuperior region. 
Cam type impingement lesions are labral disinsertions of the 
adjacent acetabular cartilage [1,3,16], while in the pincer type 
impingement more extensive and intra-substance labral tears 
are observed [3], with less profound acetabular chondral lesions 
[1,16] and a present chondral contre-coup injuries [4,18].

FAI prevalence has been estimated in 10-15% of whole population 
[19]. It generally occurs in young patients aged 20-40, active and 
sports players [1,3,19]. Cam impingement is more frequent in 
young men, while pincer impingement has been observed more 
in middle aged women [1,3,20]. According to a systematic review, 
the prevalence of an asymptomatic cam deformity is 37%-54.8% 
in athletes versus 23.1% in the general population. The prevalence 
of asymptomatic hips with pincer deformity was 67% (range 61% 
to 76% between studies) [21].

Clinical presentation is typically with an insidious and sporadic 
progressive coxalgia which is exacerbated with sporting activities 
and some vicious positions. Activities that require extreme 
hip flexion such as putting on shoes and socks, sitting in a car, 
remaining seated for a long time or sporting activities evoke pain. 
The physical exam generally detects restricted range of motion, 
especially anterior impingement with a flexion and internal 
rotation, with a positive “impingement test”. Impingement test 
is pain in supine position with a 90° degree hip flexion, internal 
rotation, and passive abduction [1]. Passive flexion is usually 
lower than 105°, concentrating between 90° an 100° [1,4] and the 
flexion internal rotation is limited <=20° [22]. A previous history 
of rigidity and lack of flexibility before becoming symptomatic has 
been described in the group of patients’ clinical history [22], as 
well as an alteration of foot angle while walking [23].

The anterior-posterior pelvic x-ray is useful in the initial imaging 
study. In the cam type FAI, the anterior-posterior pelvic x-ray can 
show a protrusion at the lateral side of the femoral head-neck 
junction (pistol grip deformity) [3,5,24] and a triangular index 
higher than the femoral head ratio +2 mm [25]; while for the 
pincer impingement, depending on its origin, a center-edge angle 
>=40° can be found, 0° or negative acetabular index, decreased 
extrusion index, focal acetabular retroversion with cross over sign, 
coxa profunda or acetabular protrusion [3]. The axial projection 
shows better the cam-type deformity, an increased angle (42 to 
55°) [3,18,26,27,28], decreased anterior offset (<8mm) or a low 
offset ratio (<0.18) [3]. A femoral retro torsion and coxa vara can 
also be observed [29]. The Dunn projection with a 45° flexion has 
provided to have greater sensibility to detect an increased angle 
[30]. The false profile radiography in the pincer impingement 
assessment can show a linear indentation at the femoral neck due 
to recurrent subluxation in advanced stages of the impingement 
or a decrease space between the posterior-inferior acetabulum 
and the posteromedial femoral head, signs of bad prognosis [3].

The CT scan gives more details regarding the bone anatomy and 
acetabular version, femoral head-neck junction offset, sphericity 

of the femoral head, articular congruence and subchondral 
degenerative changes such as fibrocystic lesions [4]. It is useful if 
coxa vara is suspected and the surgical planning of the resection, 
especially the femoral one [3]. The high resolution magnetic 
resonance and arthro-resonance provide greater detail to assess 
the related intra-articular lesions (of the acetabular labrum and 
articular cartilage) and some bone alterations [3,4,31], as a linear 
indentation at the femoral neck in advanced cases of pincer 
impingement [3]. It is also useful to discard FAI in those patients 
whose radiography did not show diagnostic signs [31,32].

The treatment is surgical, and can be performed in a variety of 
methods including surgical dislocation of the hip, hip arthroscopy 
with or without a limited anterior approach, limited anterior 
approach alone, and finally a periacetabular osteotomy when 
indicated [2,33,34]. It consists in improving articular congruence, 
stabilizing chondral and labral intra-articular lesions, relieving 
the patients’ symptomatology and potentially stopping its 
progression to articular degeneration [1,3,4,16,17]. It will be 
determined by the anatomical location of the lesion, related to 
intra-articular damage and degree of articular degeneration. 
In cases of advanced articular degeneration, the treatment of 
choice will be articular replacement with a total hip arthroplasty.

Surgical hip dislocation has been a full proven technique to treat 
FAI with a high success rate [2,8,35-39], allowing a direct view of 
the femoral and acetabular deformity, intra-articular lesions, and 
permits femoroplasties, acetabuloplasties and labral reinsertions 
with no risk of avascular necrosis [37,40].

Recently, new literature has been published about predictors of 
poor prognosis of surgical hip dislocation for the treatment of FAI 
[34,41]. Despite to this, there are little known about the factors 
that lead to a good functional result after the surgical treatment 
of this pathology, as also regarding factors of bad prognosis for 
medium term results of the FAI treatment.

Methods
We realized a prospective observational study in a case series of 
50 hips in 44 patients with FAI, 21 female and 23 male, 6 bilateral 
(12%), with average age of 34.9 years (14-60). In the same hospital, 
all patients were operated with surgical hip dislocation by the same 
surgeon, between 2001-2006. Coxalgia was the main symptom in all 
cases. In the physical exam they all had a positive impingement test 
and internal rotation restriction in 90° flexion. The anterior-posterior 
and axial pelvic x-ray projections showed the asphericity of the 
femoral head; offset decrease of the femoral head-neck and focal or 
general acetabular over-coverage [42].

The surgical treatment was an open surgery with surgical hip 
dislocation [40]. A resection osteoplasty of the femoral head-neck 
junction was performed in all mixed and cam type impingements 
(Figure 1) and an acetabuloplasty was performed in all pincer and 
mixed type impingements [43].

Clinical, radiological, surgical and functional factors were assessed: 
age, symptomatology time at the consultation, impingement 
type (cam, pincer or mixed), degree of radiological osteoarthritis 
at consultation time and preservation of the acetabular labrum in 
the intraoperative phase.
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The clinical results were determined through a survey done by 
an independent observer from the surgical team, which classified 
patients according to their symptomatology in: “asymptomatic” 
(patients do not have pain or discomfort in the operated hip), 
“better” (with a variable improvement in symptomatology, but 
some degree of discomfort persists) and “the same or worse” 
(without changes or progression of pain in the operated hip), 
regarding to its pre-operative status. All included patients were 
contacted. This subjective scale was used in the symptomatology 
assessment due to the fact that all existing scales at date are 
referred to patients with osteoarthritis and assess prosthetic 
results. Despite to this, all patients were examined by the surgical 
group and evaluated with a “modified Harris Hip Score” (HHS).

The statistical analysis was performed with an SPSS software 
15.0, where p<0.05 was considered statistically significant.

Results
The average evolution time up to the moment of consultation 
was of 26.4 months (1 month-10 years). Radiologically, 31 hips 
(62%) presented coxarthrosis; 14 grade I, 9 grade II and 8 grade 
III, according to Tönnis scale [43]. The impingement was pincer 
type in 11 cases (22%), cam type in 23 cases (46%) and mixed in 
16 cases (32%).

35 partial labrum resections were performed on hips with labral 
lesions and 2 labrum reinsertions in pincer impingement were 
performed on 17 years old patients (Figures 2 and 3).

Upon assessment, after an average follow-up of 6.2 post-operative 
years (5-10.1), 35 hips (70%) were “asymptomatic”, 11 (22%) were 
“better”, and 4 (8%) were “the same or worse” (Figure 4). These 
subjective groups were related with HHS outcomes. Initial HHS 
on average was 83.76 (73-96) and the end of follow up was 96.16 
(62-100). Considering patients with improvement of HHS (92% 
of patients) the rise was 13.04 points on average, corresponding 
at “asymptomatic” and “better” groups. “Asymptomatic” groups 
had an improvement on average of 14.2 points (85.8-100) and 
better group 14.09 points (80-94.09). Moreover “the same or 
worse” had a decrease of 8 points (76.25-68.25).

40% of the patients older than 45 were “asymptomatic” versus 
77% who were less than 45 years old (P=0.03) (Figure 5). 37% 
of the patients with mixed impingement where “asymptomatic” 
versus 87% with cam impingement and 82% with pincer 
impingement (P=0.003) (Figure 6). In cases where the labrum 
was preserved, 80% became “asymptomatic” versus 65% in cases 
where it was resected (Figure 7). 64% of the cases that presented 
pre-operative radiologic osteoarthritis according to Tönnis 
criteria were “asymptomatic” versus 79% cases that did not have 
osteoarthritis (Figure 8). Extended symptomatology was related 
to a higher prevalence of osteoarthritis and we observed that the 
risk of osteoarthritis increased when the patients was older than 
35 (P<0.001). 

The four patients that were classified “the same or worse” had 
pre-operative radiologic osteoarthritis (1 G1, 2 G2, 1 G3); the 
labrum was resected in all of them and they all required a total 
hip arthroplasty at 14 month average (12-16) with an average of 
43 years. Three of the four patients had mixed type impingement. 

 

Figure 1 Preoperatory X-Ray of a patient with FAI mixed type.

Figure 2 Surgical hip dislocation showing cam resection in a 
patient with FAI.

Figure 3 Surgical view showing labrum reinsetion.

Figure 4 Results of surgical treatment of FAI. 6 years follow up.
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Discussion
Surgical hip dislocation is a surgical technique that is used to treat 
the morphological alterations of the FAI with excellent clinical 
results [8,34-39,41].. However, the factors that lead to bad results 
in the treatment of this pathology are little known. In our work, 
young patients have better clinical results compared to older 
patients (>45 years old). This is probably because older patients 
are exposed longer to the aggressive mechanical factors and the 
damage is greater, a theory that supports what is described by 

Figure 5 Asymptomatic hips after surgical treatment. Age 
distribution.

 

Figure 8 Asymptomatic hips after surgical treatment. 
Distribution according to presence of absence of 
radiologic osteoarthritis.

 

Figure 9 Total hip arthroplasty in patients after 14 months of 
surgical hip dislocation. Age distribution.

Figure 6 Asymptomatic hips after surgical treatment. FAI 
type distribution.

 

 
Figure 7 Asymptomatic hips after surgical treatment. Distribution according labrum conservation or resection. 

Asymptomatic hips after surgical treatment. Distribu-
tion according labrum conservation or resection.

Figure 7

The probability of require hip prosthesis in patients older than 40 
was 11% versus 6% in patients younger than 40 years old (Figure 9).

8 patients presented bursitis in relation to the osteosynthesis 
used in the greatest trochanter osteotomy, which was completely 
resolved by withdrawing the osteosynthesis material; 3 presented 
greater trochanter pseudoatrhrosis, 1 patient presented deep 
venous thrombosis, 1 had dislocation, and 1 had a greater 
trochanter fracture. There was no associated avascular necrosis 
or neurologic lesions.

Murphy et al. [8] and Beck, et al. [36]. In 2004, regarding to the 
better prognosis of early surgical treatment, we also observed 
that patients with radiologic osteoarthritis and extended 
symptomatology had less favorable results.

We observed that in patients younger than 40 years old, treated 
for FAI, the probability of requiring a total hip prosthesis at 14 
months was nearly half when compared to patients older than 40 
years old (6% vs. 11%). As the same as described in the literature, 
it increases up to 18% in patients older than 60 years old at 12 
months average [45].

Greater intra-articular damage is related to mixed type 
impingement because it concerns the two patterns of 
morphologic alterations of the FAI; thus it has more related with 
intra-articular damage and worse results when it is compared to 
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cam or pincer type impingement, as is shown in our statistical 
analysis. On the other hand, repair and preservations of the 
labrum has recently been proven to have better results [36]. This 
is coherent with our results; nevertheless these results show only 
a tendency and they are not statistically significant. The labrum 
reinsertion was performed on two 17-year old patients who were 
sports players. A labral disinsertion without degenerative lesions 
was observed in the intraoperative phase. It is worth mentioning 
that these cases were operated between 2001 and 2006 when 
the labral reinsertion was not a routine procedure, so we do 
not have sufficient number of reinsertion cases to validate the 
reinsertion results.

Besides, in 100% of labrum resection cases there was some 
degree of radiologic osteoarthritis, which is concordant with the 
literature, regarding to the relationship between labrum lesions 
and damaged cartilage [11,29], which significantly influences the 
prognosis [11]. Osteoarthritis diagnosis in patients undergoing 
FAI treatment is increased with age, so there is more probability 
to the need of a future prosthesis.

Whereas age and impingement type are statistically the most 
relevant data, it is also observed differences regarding other 
assessed factors that are not statistically significant. Probably, due 
to the number of patients who had bad results. However, there is 
a clear tendency to obtain worse results when there is extended 
symptomatology, pre-operative radiologic osteoarthritis and 
when the acetabular labrum is resected. These results are shown 
in the Figure 10.

Conclusion
Patients with FAI treated with surgical hip dislocation achieve an 
excellent clinical medium term results. Significant statistic factors 
related to a poor prognosis are as follows: age >45 and mixed type 
impingement; and in the other hand, radiologic osteoarthritis, 
lesion and labrum resection, and prolonged symptomatology are 
related to bad results, tough without statistical significance.

Disclosure
There are not conflicts of interest.

 

Age > 45 years old 
Prolonged 

symptomatology time 
Mixed impingement 

More articular damage 

Osteoarthritis Labrum injury 

Worse Clinical 
Outcomes 

Age >35 
years old 

Figure 10 Flowchart. Poor prognosis factors in surgical treatment of FAI.
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