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ABSTRACT
Femoroacetabular impingement has been described as a cause of 
injury to the acetabular labrum and degeneration of the hip joint. 
Surgical treatment is based in correction of the femoral neck 
deformity as well as the prominence of the anterior acetabular rim 
by open and arthroscopic techniques. A prospective study performed 
between April 2011 and April 2012 with 44 consecutive patients 
with osteoarthritic changes of the hip (Tönnis grade 1 and 2) and 
symptomatic femoroacetabular impingement underwent arthroscopic 
debridement of the acetabular rims and femoral neck. During the 
same period of time, 28 patients consecutively underwent hip 
arthroscopy without degenerative changes. All patients had injection 

of plasma rich in growth factors into the affected hip joint. We 
evaluated the results at two years after surgery using general and 
specific validated instruments. Eight patients (7 Tennis 2 and 1 Tennis 
1) underwent a second surgery for total hip replacement within the 
2-year minimum follow-up. 36 (81.8%) of the 44 patients showed 
statistically significant improvement in pain, stiffness and functional 
capacity in evaluation by HOS, WOMAC, mHHS and VAS. This 
study showed good results in patients after arthroscopic debridement 
of the acetabular rim and femoral neck for femoroacetabular 
impingement and injection of plasma rich in osteoarthritic hips. This 
surgery in properly selected patients can improve patients’ pain, 
stiffness and functional capacity for at least two years after surgery. 
It is unclear whether the surgery alone or the addition of plasma rich 
in growth factors was responsible for the results. Level of evidence. 
Level IV of evidence, therapeutic case series.
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INTRODUCTION
Femoroacetabular impingement of the hip has been described 
as a cause of degeneration of the acetabular labrum and the 
femoroacetabular joint[1-5]. Several validated instruments can be used 
to measure pain and alteration of functional capacity in activities of 
daily living and in sports[6], such as SF-36, WOMAC or the more hip-
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(mHHS)[25] and WOMAC[26]. For the present paper we evaluated the 
preoperative results and two years follow-up. In the same period 28 
patients were operated on but without degenerative changes for FAI 
and although the same protocol was followed they weren't included 
in the present study. We included only those patients who completed 
the two years follow-up. Patients who improved their symptoms with 
the rehabilitation program and did not require surgery were excluded 
from the present study. Survival of the arthroscopic process was 
considered to be the time elapsed from the arthroscopic procedure to 
the performance or indication of total hip arthroplasty.

RESULTS
The results at two years are good or excellent in 36 of 44 patients. 
Eight patients who had a poor result underwent total hip arthroplasty, 
ranging between 8 months and 2 years after hip arthroscopy. Seven 
out of these eight patients were Tennis 2. All patients performed a 
follow-up of two years. All patients achieved a maintained or higher 
level of activities except one patient who voluntary changed his 
sports activities. 
    None of the patients had any major complications. Three patients 
had haematoma in the anterior portal, which were resolved in 
less than two weeks after the surgery. Two patients had transitory 
neurologic injuries. The evaluation of radiographic results showed a 
correction of femoroacetabular impingement (Figure 1 and 2). 
    The other 36 patients showed improvement in their levels of 
pain, as measured by the VAS scale: pain 7.32 (range 3-10) before 
surgery compared to 2.05 (range 0-3) two years later (Figure 3). 
Their average Hip Outcome Score for activities of daily living was 
2.07 before surgery and 3.41 afterwards, and for sports activities 0.81 
and 2.21 respectively. Both improvements are statistically significant 
(Figure 4). The modified Harris Hip Score improved from 42.05 
to 84.82 (Figure 5) and WOMAC improved in pain (9.11 to 1.41), 
stiffness (3. 23 to 0.35) and functional capacity (40.65 to 7.35) (Table 
1) (Figure 6).
     The SF-36 scores for quality of life improved in mental as well as 
physical health (Figure 7). 
    All data were evaluated by SPSS 16.0 version with statistically 
significant differences in all parameters. 

DISCUSSION
Femoral and acetabular derangements can lead to degenerative 
arthropathy of the hip. Femoroacetabular impingement of the hip can 
cause progressive degenerative changes of the articular cartilage and 
early arthritis[27]. Several reports have proposed surgical solutions to 
correct these abnormalities[1,2,7,28,29]. 

related questionnaires Hip Outcome Score of modified Harries Hip 
Score.
    The repeated compression of an abnormal femoral neck (cam 
type impingement) against a prominent acetabular rim (pincer type 
impingement) that can occur in maximal flexion and internal rotation 
of the hip can produce pain and progressive degenerative changes. 
Beck et al reported that both the cam and pincer mechanisms are 
underlying factors in most patients who have femoroacetabular 
impingement[1,2].
     In 2001, Ganz et al described an open surgical technique designed 
to correct abnormal cervicocephalic relationship in the hip. This 
procedure required dislocation of the hip although no incidence of 
postoperative osteonecrosis was reported, which is a known sequela 
of traumatic hip dislocations[7]. Arthroscopic surgical treatment has 
also been reported to be effective in restoring the femoroacetabular 
relationship and in reducing pain[7-13]. However, 20 to 40% of patients 
who had arthroscopic treatment for this condition subsequently had 
total hip arthroplasty performed within two years[3,14,15]. 
    The use of plasma rich in growth factors (PRGF) is reported as 
a good treatment to improve pain, stiffness and functional capacity 
in articular surfaces, as well as improving cartilage healing[16,17]. A 
recent randomized controlled trial showed that PRGF is safe and 
significantly superior to hyaluronic acid in patients with symptomatic 
knee osteoarthritis[18]. The preparation of PRGF was according to the 
previously described by Anitua et al[19].
     The osteoarthritic hips present a lack in their treatment between 
the physiotherapy and the arthroplasty where hip arthroscopy could 
play a role in the improvement of these patients.  
     The purpose of this study is to evaluate the results of arthroscopic 
debridement and injection of plasma rich in growth factors into 
osteoarthritic hips.

MATERIALS AND METHODS
A prospective study was carried out between April 2011 and April 
2012 with 44 patients with osteoarthritic changes of the hip (Tennis 
grades 1 and 2)[20] and symptomatic femoroacetabular impingement 
underwent arthroscopic debridement of the acetabular rims and 
femoral neck. All patients had injection of plasma rich in growth 
factors (PRGF) into the affected hip joint. All patients had restriction 
of activities of daily living and sports and were initially managed 
conservatively with a physical therapy program for at least six weeks, 
and when these conservative treatments had failed, surgery was the 
proposed plan. 21 of these patients were classified before surgery 
as Tönnis grade 1 and 23 patients as Tönnis grade 2, using X-ray. 
The arthroscopic surgery involved wide capsulotomy and extensive 
capsule excision, removal of loose bodies and debris, impingement 
correction, with resection of femoral head and acetabular osteophytes, 
excise ossified labrum and intra-articular injection of nine cc of 
PRGF. Microfractures were performed in Outerbridge grade IV[21] 
lesions (3 patients). Labrum management was the most conservative 
when possible, suturing those that were possible and performing 
excision of the remaining cases. 
    All patients followed a rehabilitation programme that included two 
weeks of partial weight bearing with deambulation with crutches, 
progressive total range of movement of the hip, static cycling and 
swimming in the second week after surgery.
    All patients were evaluated pre and postoperatively, at three, six 
and 12 months and two years with the following validated outcome 
instruments: visual analogical score (VAS), hip outcome score 
(HOS)[22,23], Short Form-36 (SF-36)[24], modified Harris Hip Score 
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Table 1 Outcome Score. Postoperative score refers to the two-year follow-
up score.
Questionnaire
Vas (0-10)
Mhhs  (0-100)
Hos Daily Life Activities (0-4)
Hos Sport (0-4)
Womac Pain (0-20)
Womac Stiffness (0-8)
Womac Function (0-68)
Sf-36 Physical
Sf-36 Mental

Mean score pre
7.3 (3-9)
42.05 (3.3-81.4)
2.07 (1.1-3.6)
0.81 (0-1.9)
9.11 (1-17)
3.23 (0-7)
40.65 (13-60)
30.86 (SD 9.01)
54.42 (SD 11.52)

Mean score post
2.06 (0-3.5)
84.82 (65-100)
3.41 (2.4-3.9)
2.21 (0.3-3.9)
1.41 (0-7)
0.35 (0-2)
7.35 (1-25)
45.19 (SD 9.05)
56.47 (SD 6.81)

VAS: Visual Analoge Scale; mHHS: modified Hip Harris Score; HOS: Hip 
Outcome Score. Postoperative score refers to the two-year follow-up score.
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Figure 1 X-ray of a case with Tönnis I. A: Frontal view with slight 
narrowing of femoroacetabular space. B: Axial view with abnormal alpha 
angle. C and D: Frontal and axial postoperative view with correction of 
impingement and alpha angle corrected.

Figure 2 X-ray of a case with Tönnis II. A: Frontal view with advanced 
narrowing of femoroacetabular space. B: Axial view with abnormal alpha 
angle. C and D: Frontal and axial postoperative view with correction of 
impingement and alpha angle corrected.

8

7

6

5

4

3

2

1

0
VAS pre                                 VAS 2 years

   VAS: Visual Analoeic Scale (0-10).

   7.3 (3-9)

    2.06 (0-7)

Figure 3 On a scale that ranges from zero (absence of pain) to ten (the 
maximum conceivable pain), the patients in our series show a reduction 
of pain from an average of 7.3 to 2.1 in the two years of follow-up.  We 
included the whole series. The two patients who had total hip arthroplasty 
(THA) are included in these figures.
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Figure 4 Hip Outcome Score (HOS) has two subscales that range from 
zero (a very poor quality of life) to four (normal) both in activities of daily 
living (ADL) and in sports. Our data show an improvement in ADL from 
2.07 before surgery to 3.41 afterwards and in sports from 0.81 to 2.21 
respectively on a scale of 4. The two patients who had THA are included 
in these figures.
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Figure 5 The modified Harris Hip Score ranges from zero (poor quality 
of life) to 100 (normal life). Our patients had statistically significant 
improvement from an average of 42.05 points before surgery to 84.82 
afterwards. The two patients who had THA are included in these figures.
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9.1 before surgery to 1.41 afterwards. On a scale of eight for stiffness 
(8=maximum) the stiffness lessened from 3.23 to 0.35 respectively. The 
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function) to zero (normal function); in our series, the preoperative stiffness 
was 40.65 preoperatively and 7.35 postoperatively. The two patients who 
had THA are included in these figures.
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    In patients in whom degenerative changes are observed 
preoperatively or in those who have a high degree of osteoarthritis, 
open surgery has shown poor results in patients with high degree of 
osteoarthritis and even those with degenerative changes observed 
preoperatively[1,2,15,28,29].
    Several studies have shown that during hip arthroscopy chondral 
damage are usually observed to be worse than the preoperative 
assessment. The presence of clinical findings of arthritis is a poor 
prognostic indicator, 88% of these patients were converted to hip 
arthroplasty at a mean of 63 months[5,8,9].
    Beaulé et al did not find a direct correlation between the degree 
of chondropathy and the results following surgical correction of 
femoroacetabular impingement[30].
    Horisberger reported on 20 patients that underwent arthroscopy 
for degenerative changes of the hip classified as Tennis grades 1 and 
2 and Outerbridge grade 2[3], concluding that over 50% had total hip 
arthroplasty eventually performed. When this study was analyzed 
in more depth we concluded that the authors underestimated the 
severity of the cartilaginous degeneration preoperatively due to the 
limitations in the cartilaginous evaluation in the imaging studies in 
three-quarters of the patients. Furthermore, in their study the average 
age was greater than other studies (47.3 years)[3]. In addition, the 
duration of symptoms the patient had was longer and at the time of 
arthroscopy the severity of degenerative change was more advanced. 
There is a direct correlation between the severity of the cartilaginous 
injury and the number of patients who were treated with total hip 
arthroplasty[3]. For those who did not require a total hip arthroplasty 
there was an increased mobility, decreased pain and improved 
functional scores after hip arthroscopy. Byrd et al did show that there 
is a direct correlation between the results of labral debridement and 
severity of arthritis[3,8,9].
    Likewise, it has to be emphasized that there is a lack of studies 
evaluating the impact of the impingement correction in osteoarthritis. 
In addition, the correction of the FAI in cases of Tönnis III is 
not recommended due to the high number of patients who end 
up requiring an arthroplasty within a short period of time after 
performing the correction[3]. 
    Both Cam and Pincer type Femoroacetabular impingement have 

been shown to cause articular cartilage degeneration[1,2,6,27]. However, 
there is an existing lack of outcome studies evaluating the results of 
arthroscopic treatment of FAI. Ganz et al described an open technique 
for the decompression of the femoroacetabular impingement by 
means of dislocation of the hip[7] and reported good results in the 
general population[1,2]. On the other hand, other studies show that the 
arthroscopic approach results in less morbidity and allows patients, 
even professional athletes, to return to their physically demanding 
lifestyles[6,27,31,32,33]. 
    Phillipon et al reported that more than 90% of professional athletes 
returned to sports after arthroscopic treatment of hip chondral 
injuries. The degree of severity in almost half of these patients was 
Outerbridge grade 4[6]. 
    The results of this study showed that 81.8% of patients showed 
good and excellent results. There was a significant improvement in 
pain, stiffness, function and quality of life both in activities of daily 
life and in sports. This data was gathered prospectively. Eight patients 
had persistent pain and stiffness and had total hip arthroplasty within 
two years of the arthroscopy. There was no major complication as a 
result of surgery with three cases of minor complications resolved 
in less than two weeks. Javed et al published a series of 40 patients 
followed for 30 months with an average age older than 60 years old 
that had a high level of satisfaction and indicated that, if needed, 
they would undergo similar procedure on the contralateral side. The 
patients that underwent total hip replacement (7 patients) were at 12 
months of the surgery[14]. Patients who had a total hip replacement 
in the present study were between 8 months and 2 years of the 
surgery. In a study by Larson et al, patients with femoroacetabular 
debridement with minor joint space narrowing on preoperative 
radiographs had improved pain and function at short-term 
postoperative follow-up. Patients with advanced radiographic joint 
space narrowing did not improve the radiographic image. Larson 
concluded that these cases should not be considered for arthroscopic 
FAI correction[12]. 
    The present series introduces 21 cases of Tönnis 1 and 23 of Tönnis 
2. The initial treatment of our patients (rehabilitation programme) 
improved the symptoms of some patients. The main part of Tönnis 1 
patients improved enough to discontinue with any surgical procedure. 
The Tönnis 2 patients did not have enough improvement of their 
symptoms and generally agreed with hip arthroscopy. It is worth 
mentioning that the majority of patients who were converted to total 
hip arthroplasty were classified as Tönnis 2. Whereas only 1 out 21 
(4%) Tönnis 1 patients required the articular substitution, 7 of 23 
(30%) Tönnis 2 patients had the total hip replacement. Therefore, 
the 2-mm limit suggested by Philippon et al[6] must be taken into 
consideration when deciding the best surgical indication, making 
an important distinction between Tönnis 1 and 2 as there prognosis 
considerably differs (4% vs 30% total hip replacement in 2-year 
follow-up).
    The use of PRGF demonstrated the improvement of pain, 
stiffness and functional capacity in some studies[16,17]. We believe 
the instillation of PRGF into the joint at the end of surgery improves 
clinical results[17]. PRGF has shown to improve cartilage healing as 
well as the resultant cartilaginous surface[16,17].
    On the other hand, Xie et al suggest in a recent review that 
although PRP may have the potential to fill cartilage defects, 
attenuating symptoms of osteoarthritis and improving joint function, 
authors state that given the current literature, the efficacy of PRP 
remains unpredictable given the heterogeneous type of reported 
studies[34]. 
    Several limitations of our study must be considered when 
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reviewing the present study. First, ours is retrospective study with 
a relative small number of patients included and a lack of a control 
group. Future follow-up evaluation at five and ten years will give 
us more conclusive results. The series that femoroacetabular 
impingement was evaluated is large but not the osteoarthritic series 
treated with hip arthroscopy[8,9]. Furthermore, not all the outcome 
instruments used are validated to Spanish. The WOMAC score has 
trans-cultural validity, and more recently so does HOS[23] but the 
modified Harris Hip score do not have a validated translation in 
Spanish yet. For this reason it may be difficult to compare our results 
with other case series published, although this is a valid study if we 
compare pre and postoperative results of the same series. 
    We think that PRGF played a role in the cartilage restoration 
of these patients although the improvement of the score is mainly 
achieved by the arthroscopic procedure. It would be interesting to 
compare series with and without the use of PRGF. 

CONCLUSION
This study showed good results in patients after arthroscopic 
debridement of the acetabular r im and femoral neck for 
femoroacetabular impingement and injection of plasma rich in 
osteoarthritic hips (Tönnis 1 and 2). This surgery in properly selected 
patients can improve patients’ pain, stiffness and functional capacity 
for at least two years after surgery. It is unclear whether the surgery 
alone or the addition of plasma rich in growth factors was responsible 
for the results. Further research needs to be done to see what the 
effects of each are and if the results remain or deteriorate over time. 
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