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ABSTRACT

Objective: To analyze the functional outcomes after arthroscop-
ic treatment of femoroacetabular impingement (FAI). Methods:  
194 patients (131 males and 63 females), with a mean age of 39 
(15-68) years old for men and 43 (16-58) years old for women.  
The average follow-up was 17 months (2 to 71). 103 patients presented 
Cam-type FAI, 102 mixed and 25 Pincer. “Unilateral” arthroscopy 
was performed in 161 cases, “Bilateral” (only once each side) in  
46 cases and, “Multiple” (more than one procedure on the same hip) 
in 23. The female sex was prevalent in the Pincer type FAI (76%), 
while males were prevalent in Mixed and Cam type, 74.5% and 72.8%, 
respectively. Results: The mean HHSpre score was 63.7 and 87.1 
for HHSpost, i.e. 73.11%. Differences appeared between “mixed” 
and “unilateral” groups. The complications percentage in this series 
was 18.7% and 7% progressed to total hip arthroplasty. Conclusion: 
The arthroscopic FAI treatment improved the postoperative clinical 
scores of these patients, especially in cases of mixed-type FAI, which 
presented a higher improvement rate. Insufficient femoral osteoplasty 
was the main cause for surgical re-intervention, particularly in the initial 
cases of this series. Level of Evidence II, Retrospective study.

Keywords: Femoroacetabular Impingement. Arthroscopy. Hip. 
Patient Reported Outcome Measures.

RESUMO

Objetivo: Avaliar os resultados funcionais após tratamento ar-
troscópico do impacto femoroacetabular (IFA). Métodos: Foram 
selecionados 194 pacientes (131 do sexo masculino e 63 do 
sexo feminino), com idade média de 39 (15-68) anos no caso 
dos homens e 43 (16-58) anos para as mulheres. O seguimento 
médio foi de 17 meses (2 a 71). 103 pacientes apresentaram 
IFA tipo Came, 102 Misto e 25 tipo Pincer. A artroscopia única 
foi realizada em 161 casos; a bilateral (somente uma vez cada 
lado) em 46 casos e a múltipla (mais de um procedimento no 
mesmo quadril) em 23. O sexo feminino foi prevalente no IFA do 
tipo Pincer (76%) e o masculino nos tipos Misto e Came, 74,5% e 
72,8%, respectivamente. Resultados: A média do escore HHSpré 
foi de 63,7 para HHSpós de 87,1, ou seja 73,11% Ficaram eviden-
ciadas diferenças nos grupos “misto” e “único”. O percentual 
de complicações desta série foi de 18,7% e 7% evoluíram para 
artroplastia total do quadril. Conclusão: O tratamento artroscópico 
IFA melhorou os escores clínicos, principalmente nos casos 
de IFA do tipo misto, que apresentou maior taxa de melhora, 
A osteoplastia femoral insuficiente foi a principal causa para 
reintervenção cirúrgica, particularmente nos casos iniciais desta 
série. Nível de Evidência II, Estudo retrospectivo.

Descritores: Impacto Femoroacetabular. Artroscopia. Quadril. 
Medidas de Resultados Relatados pelo Paciente.

INTRODUCTION

Although femorocetabular impingement (FAI) represents one of 
the most common causes of hip pain in young adults,1 the first 
conceptual descriptions of FAI2 were made in 1991 and, in 2003, 
Ganz et al.3 described its clinical implications. Being a relatively 
recent pathology4 may contribute to its misdiagnosis by generalist 
orthopedists, particularly in the initial stages of the disease.

According to the morphological alteration, FAI can be classified as 
Cam-type, if the alterations appear in the femoral head-neck junction 
(prominence in the neck-head transition); Pincer, when the alterations 
are in the acetabulum (acetabular overcoverage of the femoral head); 
and Mixed, when there is an association between the two previous 
types.5 These abnormal anatomical relationships, as well as possible 
supraphysiological movements6 (even if morphology is normal),  
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can produce shear and contact forces between the transition of the 
head and femoral neck with the acetabulum. The evolution of the 
disease can lead to labral tears, chondral lesions or a combination of 
both – chondro-labral transition–and, consequently, hip osteoarthritis. 
These observations are important, because FAI can affect young 
adults in their productive age, directly interfering in quality of life.
Although open surgeries are sometimes recommended to treat 
FAI, minimally invasive procedures are desired objectives in all 
surgical specialties, due to their lower morbidity and length of 
hospitalization, which allow a faster process of functional rehabil-
itation.7 Within this context, the arthroscopic approach of the hip 
is an interesting surgical alternative, because it can contemplate 
the advantages of less surgical trauma, modify the symptomatic 
picture and thus contribute to slow down the evolutionary process 
of osteoarthritis.8,9

Hip arthroscopy is, however, a procedure with specificities that 
reinforce the importance of proper surgical preparation, particularly 
the correct positioning of the patient on the operating table and use 
of traction.9 These are essential measures, as they widen the joint 
space and favor the correct identification of anatomical references 
and placement of arthroscopic portals. Thus, the arthroscopic 
approach of the hip combines a series of technical details that 
are incorporated and improved with technical development and 
surgical experience.10,11

The aim of this retrospective study was to evaluate functional re-
sults after the arthroscopic approach of FAI in a series of patients;  
to correlate the three types of FAI (Cam, Mixed and Pincer) with 
variables such as age, sex, type of arthroscopic surgery (Unilateral, 
Bilateral or Multiple) and complications; as well as presenting the 
acquired experience in the study.

MATERIALS AND METHODS

This retrospective study evaluated 230 arthroscopic hip surger-
ies that were performed from June 2006 to September 2013.  
The sample comprised 194 patients – 63 women (32.5%),  
131 men (67.5%) (p = 0.3044 ) – with a mean age of 43 years old  
(16 to 58) for women and 39 years old (15 to 68) for men (p = 0.5172). 
The mean follow-up was 17 months (2 to 71). The FAI diagnosis 
was Cam in 103 patients (44.78%), Mixed in 102 (44.34%) and 
Pincer in 25 (10.87%). In 70% of the cases (n = 161) a unilateral 
approach was performed; bilateral (n = 46) in 20%; and multiple 
in 10% (n = 23) (Table 1).

procedures. The main complaint was progressive and limiting hip 
pain. The procedures were ambulatory, performed in a standardized 
way by two surgeons (GML and FLAJr). We excluded patients 
whose medical records did not allow these analyses – grade 3 
of degeneration (Tönnis classification) (Chart 1). The Informed 
Consent Form was obtained from all patients, and the study was 
submitted and approved by the Ethics Committee of this service  
(CAAE: 38413414.1.0000.5404; opinion no.: 980.263).

Table 1. Distribution of the 230 cases according to the different types 
of femoroacetabular impingement and arthroscopic surgery performed.

Type of surgery

Type of FAI (%) Bilateral Multiple Unilateral Total

Cam 18 10 75 103

Mixed 25 12 65 102

Pincer 3 1 21 25

Total 46 23 161 230

Clinical history data, physical and functional examination of the 
patients were also recorded. In this series, the main reported com-
plaint was hip pain associated with movement limitation, followed 
by restriction to practice physical activities. The adopted criteria 
for surgical indication were defined based on clinical and radio-
graphic evaluation. The included patients were diagnosed with FAI,  
had been submitted to hip arthroscopy and presented up to grade 
2 of joint degeneration in the Tönnis classification.12

Patients had good general health (ASA I or II), practiced reg-
ular physical activities and had no history of previous surgical 

Chart 1. Tönnis classification.
Degree Characteristics

Zero No signs of osteoarthritis or minimal sclerosis.

1
Slight sclerosis of the acetabulum or femoral head, slight narrowing 
of joint space, subtle osteophytes.

2
Small cysts in the femoral head or acetabulum, increased narrowing 
of joint space, formation of osteophytes, moderate loss of sphericity 
of the femoral head.

3
Larger cysts, severe narrowing or obliteration of joint space, severe 
deformity of the femoral head, avascular necrosis.

Statistical Analysis

Data analysis compared the groups Type of FAI (Cam, Mixed and 
Pincer) and Type of arthroscopic surgery performed (Unilater-
al, Bilateral and Multiple). For statistical analysis, a mixed linear 
model was adjusted, in which the response variable (dependent) 
was the improvement percentage and the independent variables 
(age, sex, diagnostic group, type of FAI) acted as second-or-
der interactions between categorical variables. These variables 
constituted the fixed effects on the adjustment of the model. As 
some patients were operated more than once, there is statistical 
dependence between the responses observed in the same patient, 
so the random factor ‘patient’ was introduced in the model. The 
covariance structure used was ‘variance components’ that were 
estimated by the restricted maximum likelihood (REML) method, 
with the approximation of Satterthwaite to the degrees of freedom;  
and the matrix of variances and covariances of the estimated 
fixed and random effects was inflated by the method proposed by  
Prasad-Rao (1990) and Harville-Jeske (1992). For multiple compar-
ison of mean, the significance levels were corrected by the Tukey 
method to maintain the overall significance level. Residue analysis 
was performed to verify possible outliers.

RESULTS

The overall functional evaluation of the postoperative global function-
al (Harris Hip Score – HHS) showed a 73.11% improvement (87.12) 
compared with preoperative mean values (63.70). This improvement 
was significant in the final results both for FAI (p = 0.0128) and for 
surgery (p = 0.0111). Similarly, the analysis of the improvement 
percentage was significant for ‘type of FAI’ (p = 0.0197) and ‘type 
of surgery performed’ (p = 0.0523).
No significant interactions were identified between the two stud-
ied groups (FAI and Surgery) (p = 0.2323) and in the correlation 
between the levels of each group, the frequency distributions did 
not differ from each other (p = 0.2485).
Table 2 shows the distribution of mean, minimum and maximum 
values of age, sex and functional scores of the hip – Harris Hip 
Score (HHS) (preoperative, postoperative and improvement %) in 
the various types of FAI, while Table 3 relates these variables to 
the type of surgery performed (unilateral, bilateral and multiple). 
Figures 1 and 2 present the analysis of the means of the least 
squares and standard deviations related to the type of FAI and 
type of surgery, respectively. Tables 4 and 5 report, respectively,  
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the various procedures performed and the complications –  
43 (18.7%) in the 230 analyzed cases. It is worth mentioning that in  
16 (7%) cases unfavorable clinical evolution led to total hip arthro-
plasty. The residue analyses showed no noteworthy deviations.
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Table 2. Distribution of cases in the femoroacetabular impingement type 
group related to age, sex and hip functional score (Harris Hip Score - HHS) 
in the 230 evaluated cases. 

functional hip score (HHS)

Type of 
FAI (%)

Mean age
(min. and 

max.)

sex
(number 
of cases)

preoperative
(min. and 

max.)

postoperative
(min. and 

max.)
improvement %

Cam 
(103)

40.11
(17 to 68)

M75 / F28
63.10

(36.3 to 73.7)
88.78

(15.40 to 100.1)
34.25

Mixed 
(102)

38.22
(15 to 77)

M76 / F26
64.44

(30.8 to 84.7)
89.42

(10.10 to 100.1)
38.76

Pincer 
(25)

40.56
(22 to 56)

M6 / F19
63.14

(24.2 to 84.7)
87.38

(18.70 to 100.1)
38.39

p-value p = 0.0378

*M (male) / F (female)

Table 3. Distribution of cases according to type of arthroscopic hip surgery 
related to age, sex and functional score (Harris Hip Score – HHS) in the 
230 evaluated cases.

functional hip score (HHS)

Surgery
Mean age 
(min. and 

max.)
Sex

Preoperative
(min. and 

max.)

Postoperative
(min. and 

max.)
Improvement %

Unilateral 
(161)

41
(16 to 68)

M108/ F53
63.56

(24.2 to 84.7)
88.47

(10.1 to 100.1)
39.38

Bilateral  
(46)

36
(15 to 55)

M32/ F14
65.95

(42.9 to 73.7)
89.21

(38.10 to 100.1)
35.26

Multiple  
(23)

34
(17 to 49)

M17/ F6
60.21

(30.8 to 84.7)
73.51

(15.40 to 100.1)
22.08

p-value p = 0.078

*M (male) / F (female)
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Figure 1. Distribution of the means of the least squares and standard 
deviations in the type of surgery group.

Figure 2. Distribution of least squares and standard deviations in the 
Femoroacetabular Impingement (FAI) type group.

Table 4. Procedures performed in the arthroscopic surgery, in the 230 cases.
Procedure total

Labrum stabilization 8

Labral debridement 157

Labral fixation 48

Acetabular osteoplasty 133

Femoral osteoplasty 193

Round ligament debridement 3

Microfracture 20

Loose bodies 8

Others 5

Total 575

Table 5. Number of cases and percentage of postoperative complications.
Complications number of cases 18.7 %

Capsulitis 3 (6.9%)

Femoral neck fracture 1 (2.3%)

Instability 2 (4.6%)

Skin injury 7 (16.2%)

Neuropraxia 17 (39.5%)

Heterotopic ossification 13 (30.2%)

Total 43 (100%)

DISCUSSION

The most important finding of this study was the confirmation that 
arthroscopic treatment of femoroacetabular impingement (FAI) resulted 
in the overall improvement of the preoperative clinical condition of 
these patients (73.11% of improvement), especially in mixed-type FAI 
cases; patients submitted to a single intervention (surgery) presented 
high suspicion in the improvement percentage compared with multiple 
surgery cases. Insufficient femoral osteoplasty was the main cause 
for surgical re-intervention, particularly in the initial cases of this series.
Since the publications of Smith-Petersen13 in 1936, and Tönnis 
and Heinecke14 in 1999, and subsequently Ganz descriptions,2,3,5  

the bone morphology of the hip has been related to Femoroace-
tabular Impact. With the advances of the arthroscopic technique, 
described by Glick et al.,15 this procedure has become increasingly 
popular in the orthopedic field.
One commonly used criterion in the surgical treatment of FAI is the 
classification of the hip joint degenerative state (Tönnis classification).16 
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However, in this study, radiographic classification was not the only 
parameter, as we also considered data on medical history, clinical 
examination and functional demand of patients.15

Zhang et al.17 performed a meta-analysis to evaluate the results 
of arthroscopic and open surgical treatment of FAI. The authors 
observed that the arthroscopic approach showed significant clinical 
improvement in the first 3 postoperative months compared with 
open surgery.
In the interpretation of the final results, the functional evaluation of 
the hip is fundamental. In clinical practice, the modified Harris Hip 
Score functional score (HHSm) is a commonly employed method, 
followed by the Hip Outcome Score (HOS).
In this study, the mean functional scores (HHS) before and after 
surgery showed no difference in the distribution between the different 
types of FAI (p = 0.1381) and the number of surgical procedures 
(p = 0.2485). Similarly, statistical analysis showed no influence of 
the variables sex (p = 0.304) and age (p = 0.517) on the results.
Considering the percentage of functional improvement in the differ-
ent FAI (Table 2), the mixed type presented the highest significant 
(p = 0.0378) percentage (38.76%) compared with Cam (34.35%), 
while no differences were detected between Cam vs. Pincer and 
Mixed vs. Pincer. These findings may, in part, reflect more complex 
and comprehensive surgical attitudes (femoral and acetabular 
osteoplasty, for example), commonly necessary in mixed type FAI.
The number of surgical interventions performed and medical his-
tory18 is considered by many authors as factors that can negatively 
interfere in final results. In this study, the improvement percentage 
regarding the number of surgical procedures showed high suspicion 
(marginally significant) for cases of only a single unilateral procedure 
compared with cases of multiple procedures (p = 0.078) while 
bilateral vs. multiple and bilateral vs. unilateral were not different.
A possible explanation for these findings is that cases of a single 
surgical approach and the lack of symptomatology in the con-
tralateral hip may have contributed to a better overall evaluation, 
because the functional hip score (HHS) has an important subjective 
component, that is, information reported by the patient.
An important aspect to be emphasized is that most of the mor-
phological alterations of the hip occur during childhood, therefore, 
FAI is a pathology that mainly affects young adults.4 In this study, 
a predominance of young male patients with Cam-type IFA was 
observed, while in Pincer cases (10.87% of all cases) the female sex 
was prevalent, a fact that is in agreement with the literature (Table 2).8,19

Postoperative follow-up time is essential to evaluate the results of 
the intervention. In this study, the average postoperative follow-up 
time was 17 months, ranging from 2 to 71 months. The shortest 
postoperative follow-up time (between 2 and 3 months) occurred 
in 6.96% of the cases (16 patients), mostly because these patients 

were from other cities and due to the difficulties inherent to their 
displacement, they began follow-up in another service, after re- 
establishment of joint function and postoperative clinical improvement. 
Even though the literature reports studies in which the analyzed 
follow-up time was two weeks,20 considering the minimum follow-up 
time of 06 months may be more appropriate for results evaluation.
Regarding the distribution of sex and age, Frank et al.21 reported 
that women over 45 have worse outcomes, while McCormick et al.22 

concluded that patients under the age of 40 have better evolution 
(better predictive factor). Even though men were predominant in 
this study, sex and age did not interfere in the final results.
In these 230 cases, 575 procedures were performed (Table 4), 
with femoral osteoplasty being the most frequently performed 
procedure (193 times), followed by labral debridement (157 times) 
and acetabular osteoplasty (133 times).
Insufficient femoral osteoplasty was the main cause for surgical 
re-intervention, particularly in the initial cases of this series. In the 
learning curve of the arthroscopic approach of FAI, the clinical 
evaluation and the careful interpretation of postoperative radio-
graphs were fundamental for the technical and surgical strategy 
improvement, unlike the intraoperative interpretations made with 
the image intensifier.
In the evolution of the surgical approach, the mastery of the labral 
suture technique was improved with surgical experience and 
availability of materials with specific designs. In this procedure,  
the suture technique was consolidated from 2010.
Although the 18.7% complication rate presented in this study is 
above literature values ,23 it should be emphasized that this study 
considered minor complications, that is, small skin lesions, neu-
ropraxias without definitive repercussions and small images of 
heterotopic ossifications that did not harm the final result (Table 5).
The limitations of this study lie in the fact that it is a retrospective 
case study, in which a small percentage of patients (6.96%) had 
minimal follow-up between 2 and 3 months. However, it is important 
to consider the relevant points of this study, which are expressive 
serial analyses of FAI cases (n = 230), approached by the same 
surgeons (G.M.L and F.L.A.Jr) in a standardized way; respecting 
technical criteria established in the current literature.

CONCLUSION

Arthroscopic treatment of femoroacetabular impingement (FAI) 
resulted in the improvement of postoperative clinical scores of 
these patients, especially in mixed FAI cases; patients submitted 
to a single intervention (surgery) presented high suspicion in the 
improvement percentage when compared with cases of multiple 
surgery. Insufficient femoral osteoplasty was the main cause for 
surgical re-intervention, particularly in the initial cases of this series.
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