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Objective: Femoroacetabular impingement syndrome (FAIS) is a common cause of hip 
pain and significantly impairs quality of life. Morphological changes between the femur 
and acetabulum can lead to a range of pathologies, from focal cartilage defects to labral 
tears, which may ultimately progress to osteoarthritis. Evidence suggests that patients with 
osteoarthritis classified as Tönnis grades 0 and 1 typically benefit from hip arthroscopy. 
However, the available literature on the prognosis of patients with Tönnis grades 2 and 
higher remains limited. The short-term outcomes of hip arthroscopy were evaluated in 
patients with Tönnis stage 2 osteoarthritis whose symptoms persisted despite undergoing 
conservative treatment.
Materials and Methods: Patients who underwent hip arthroscopy with the diagnosis of 
femoroacetabular impingement syndrome at our center between 2020 and 2023 were 
included in the study. The inclusion criteria were patients diagnosed with femoroacetabular 
syndrome who had undergone hip arthroscopy and had been followed up for at least one 
year. Patients with Tönnis grade 0, 1, 3 and patients with bilateral surgery were excluded from 
the study. Tönnis stage 2 hips were included in the study. The clinical outcomes were assessed 
both pre-operatively and the last follow-up using the Modified Harris Hip Score (mHHS), the 
Non-arthritic Hip Score (NAHS), the Hip Disability and Osteoarthritis Score (HOOS), the Hip 
Outcome Score-Activities of Daily Living (HOS-ADL), the Hip Outcome Score-Sport Score (HOS-
SS) and the Visual Analog Score (VAS).
Results: This study comprises a total of 26 patients, 15 males (57.7%) and 11 females (42.3%). 
The mean age of our patients was 38.3±9.8 years (range 19-56). The mean follow-up time of the 
patients was 24.5±3.8 months (range 15-37). Our patients exhibited significant improvement 
in preoperative scores, including mHHS, NAHS, HOS-Sports, HOS-ADL, and HOOS (p<0.001). 
Additionally, the VAS scores decreased markedly from an average of 6.9±0.8 to 2.6±0.7 
(p<0.001).
Conclusion: This study revealed a significant improvement in early pain relief and functional 
outcomes in patients with Tönnis stage 2 osteoarthritis who underwent hip arthroscopy for the 
treatment of femoroacetabular impingement syndrome.
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INTRODUCTION
FAIS (femoroacetabular impingement syndrome) is a common 
cause of hip pain and leads to impaired quality of life [1,2]. 
As a result of abnormal contact between the femur and 
acetabulum, morphologic changes may occur in the femur, 
acetabulum or both. These changes vary from focal cartilage 
defects, cartilage detachment, chondro-labral separation to 
labral tears, eventually leading to osteoarthritis [3-5].

The Tönnis classification is generally used to classify 
osteoarthritis of the hip joint. It has been shown that patients 
with osteoarthritis of Tönnis grades 0 and 1 generally benefit 
from hip arthroscopy [6,7]. The Tönnis grade is reported to be one 
of the prognostic factors for the progression of osteoarthritis in 
patients who have undergone hip arthroscopy with a diagnosis 
of FAIS [8]. There are studies indicating that the prognosis is 
worse in patients with Tönnis grade 2 and higher and the rate of 
total hip arthroplasty (THA) is higher [9,10]. There is even concern 
that these patients may have poor clinical outcomes following 
hip arthroscopy, which may necessitate THA [11].

There are conflicting results in the literature regarding hip 
arthroscopy in patients with grade 2 Tönnis [12,13]. Nevertheless, 
several studies have reported favorable clinical outcomes of 
hip arthroscopy in patients with Tönnis grade 2 and higher 
[14,15]. Therefore, we wanted to share our short-term results 
after hip arthroscopy in patients with Tönnis grade 2 whose 
symptoms persisted despite conservative treatment.

MATERIALS AND METHODS
Study Design
Patients who underwent hip arthroscopy with the diagnosis 
of femoroacetabular impingement syndrome at our center 
between 2020 and 2023 were included in the study. This 
retrospective study was approved by the local ethics 
committee (approval no: 2024-638). The inclusion criteria 
were patients diagnosed with femoroacetabular syndrome 
who had undergone hip arthroscopy and had been followed 
up for at least one year. Patients with Tönnis grade 0, 1, 3 
and patients with bilateral surgery were excluded from the 
study. The radiographs of the patients were evaluated by two 
independent authors, and only those determined to be in 
Tönnis stage 2 by both authors were included in the study. 

During the specified time period, 28 patients with grade 2 
Tönnis underwent surgery. Due to incomplete follow-up of 
two patients, 26 patients were included in the study (Fig. 1).

Surgical Technique & Rehabilitation
The patients were operated on in the supine position and on a 
traction table by a single experienced surgeon. A soft cylindrical 
perineal support with a diameter of 20 cm and a height of 

35 cm was used to protect the groin area. After appropriate 
anesthesia, patient preparation was started. Traction was 
then applied. After providing adequate hip joint space for 
central compartment pathologies, standard anterolateral, 
mid-anterior and distal anterolateral accessory portals were 
created. Initially, existing forceps lesions were addressed using 
a superior labral approach. Following sufficient pincer excision, 
labrum repair was performed using suture anchors through 
the distal anterolateral accessory portal. Subsequently, traction 
was released, and the peripheral compartment was visualized. 
The existing cam lesion was excised under arthroscopic and 
fluoroscopic guidance. The capsule was then repaired, and the 
surgery was considered completed.

Postoperative Rehabilitation and Follow-up
All patients were started on standard rehabilitation protocol 
with partial weight-bearing mobilization followed by isometric 
exercises. Rehabilitation protocol through phases 1–4 was 
then applied with minor individual changes according to 
patient condition.

The clinical outcomes were assessed both pre-operatively 
and at the last follow-up using the Modified Harris Hip Score 
(mHHS), the Non-arthritic Hip Score (NAHS), the Hip Disability 
and Osteoarthritis Score (HOOS), the Hip Outcome Score-
Activities of Daily Living (HOS-ADL), the Hip Outcome Score-
Sport Score (HOS-SS) and the Visual Analog Score (VAS). 
Radiographic evaluations were conducted during patient 
follow-ups (Fig. 2).

Statistical Analysis
SPSS v25.0 (IBM, Chicago, USA) was used for statistical analysis. 
Continuous variables are shown as mean, standard deviation, 
median, and minimal to maximal data. Categorical data 
are shown as numbers and percentages. After distribution 
analyses, continuous variables were compared preoperatively 
and postoperatively using the Wilcoxon signed rank test. A 
value of p<0.05 was considered statistically significant.

Figure 1. Patients diagram.
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RESULTS
This study comprises a total of 26 patients, 15 males (57.7%) 
and 11 females (42.3%). The mean age of our patients was 
38.3±9.8 years (range 19-56). The mean follow-up time of the 
patients was 24.5±3.8 months (range 15-37). 19 of the patients 
were operated on the right hip (73.1%) and 7 on the left hip 
(26.9%). The mean BMI of the patients was 25.4±2.5 (Table 1).

While the mean mHHS score of our patients before surgery 
was 72.4±6.2, it increased to 77.3±6.0 at the last follow-up 
(p<0.001). While the average NASH score before surgery 
was 54.6±13.5, it increased to 72.9±10.4 at the last follow-up 
(p<0.001).

While the mean HO-SPORTS score of our patients was 
63.7±7.3 before surgery, it increased to 73.7±5.8 at the last 
follow-up (p<0.001). The mean HO-ADL score was 63.4±4.1 
before surgery but increased to 75.6±6.6 at the last follow-up 
(p<0.001).

While the average HOOS score of our patients before surgery 
was 62.7±5.8, it increased to 73.0±6.4 at the last follow-up 
(p<0.001). The VAS score decreased on average from 6.9±0.8 
to 2.6±0.7 (p<0.001) (Table 2).

Figure 2. (a) Preoperative radiograph showing a Tönnis 
grade 2 right hip, (b) Early postoperative radiograph of the 
patient, (c) Radiograph of the patient 26 months post-
surgery.

a

b c

Table 1. Demographic and follow-up information of the 
study cohort

  n=26

Age

 Mean±SD 38.3±9.8

 Median (min–max) 39 (19–56)

Side

 Right 19 (73.1%)

 Left 7 (26.9%)

Gender

 Female 11 (42.3%)

 Male 15 (57.7%)

BMI

 Mean±SD 25.4±2.5

 Median (min–max) 26 (20–28)

Follow-up (months)

 Mean±SD 24.5±3.8

 Median (min–max) 25 (15–37)

SD: Standard deviation; BMI: Body mass index.

Table 2. Comparison of preoperative and final follow-up 
scores of the study cohort

n=26 Preoperative values Final follow-up values p 

  Mean±SD Mean±SD 

  Median (min–max) Median (min–max)

mHHS 72.4±6.2 77.3±6.0 <0.001

  76 (50–79) 78 (58–88)

NAHS 54.6±13.5 72.9±10.4 <0.001

  60 (22–64) 75 (33–82)

HOS-SS 63.7±7.3 73.7±5.8 <0.001

  64 (48–76) 74 (58.3–80.6)

HOS-ADL 63.4±4.1 75.6±6.6 <0.001

  62 (51–69.4) 73 (65–88)

HOOS 62.7±5.8 73.0±6.4 <0.001

  62 (51–75) 71 (62–84.4)

VAS 6.9±0.8 2.6±0.7 <0.001

  7 (5–8) 3 (1–4)

mHHS: Modified Harris Hip Score; NAHS; Non-arthritic Hip Score; HOS-SS: Hip 

Outcome Score-Sport Score; HOS-ADL: Hip Outcome Score-Activities of Daily 

Living; HOOS - Hip Disability and Osteoarthritis Score; VAS: Visual Analog Score.
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During the follow-up of our patients, no progression in the 
Tönnis stage was detected on X-ray imaging. 

Four of our patients (15%) exhibited symptoms indicative of 
pudendal nerve damage; however, all symptoms resolved 
within a 5-month period. Heterotopic ossification was 
identified in one of our patients (3%).

DISCUSSION
The most important result of our study is that the early 
functional results after hip arthroscopy in Tönnis grade 2 
hips are significantly improved. The data demonstrated that, 
during the early period, patients experienced improvements 
in clinical functional scores and reductions in pain scores.

Studies have shown a correlation between femoroacetabular 
impingement and early osteoarthritis [16] and many patients 
with idiopathic osteoarthritis have been found to have FAI on 
previous radiographs. A study by Ecker et al. [17] emphasized 
that the risk of developing osteoarthritis in the future is high 
in hips with pathomorphological findings (cam, pincer). 
Viswanath and Khanduja [18] found that the cam/pincer 
lesion progresses to osteoarthritis as a result of damage to 
the chondrolabral junction. They even found a correlation 
between FAI and alpha angle above 60° [18]. Patients 
exhibiting morphological abnormalities on anteroposterior 
(AP) radiographs, particularly the presence of a posterior 
wall sign and a decreased medial proximal femoral angle, 
demonstrate a significantly higher likelihood of osteoarthritic 
progression [19].

While the relationship between femoroacetabular 
impingement syndrome and osteoarthritis has become 
clearer in the literature, the benefit of hip arthroscopy in 
patients with hip osteoarthritis remains controversial [3,20]. 
In a systematic review conducted by Domb et al. [21] based 
on 13 articles, they found that patients with osteoarthritis 
at Tönnis stage 2 and above were significantly more likely to 
undergo total hip arthroplasty compared to patients without 
osteoarthritis. The cumulative risk of reoperation after hip 
arthroscopy for FAI, including revision surgery or conversion 
to THA, was 5.5% when including patients with stage 2 and 
above Tönnis hip osteoarthritis [22]. Moon et al. [23] showed in 
their study that patients who had undergone arthroscopy 
for FAI with labral tear had improved functional scores and 
no decrease in joint space after at least two years of follow-
up. In our results, we observed a significant improvement in 
postoperative functional scores without the need for total 
hip arthroplasty during the follow-up period. We believe that 
these contradictions can be clarified in the literature with 
larger patient groups and longer follow-up periods.

In the study by Moon et al. [23], mHHS increased from 74.8±13.2 
preoperatively to 93±8.1 at the last follow-up, with a decrease 
in mHHS observed in five patients (5.6%). They found that 
WOMAC scores were 75±12.7 before surgery but increased 
to 89.4±8.4 at the last follow-up after surgery [23]. In a study 
conducted by Byrd et al. [14] on athlete patients, mHHS scores 
and return-to-sport rates were lower in Tönnis 2 patients than 
in Tönnis stage 0-1 patients, but they found no statistically 
significant difference. Lee et al. [24] reported that after hip 
arthroscopy in patients with early-stage osteoarthritis, 
mHHS scores decreased from 61.2 to 79.5, HOS-ADL scores 
decreased from 60.6 to 81.8, and VAS scores decreased from 
6.3 to 3.2, and they found a significant improvement. Lee 
et al. [24] reported that after hip arthroscopy in patients with 
early-stage osteoarthritis, mHHS scores increased from 61.2 
to 79.5, HOS-ADL scores increased from 60.6 to 81.8, and VAS 
scores decreased from 6.3 to 3.2, and they found a significant 
improvement. We also observed a significant increase in our 
patients’ functional scores and a significant decrease in VAS 
scores.

Accurate patient selection and the management of patient 
expectations play a pivotal role in determining the success of 
arthroscopy in individuals with Tönnis grade 2 hip osteoarthritis. 
Evidence suggests that the success of femoroacetabular 
impingement (FAI) surgery is influenced more significantly by 
appropriate patient selection and expectation management 
than by technical aspects of the procedure [25]. Although our 
early patient outcomes appear favorable, the use of advanced 
preoperative imaging to precisely evaluate the extent of 
cartilage damage, combined with surgical decision-making 
tailored to patient expectations, may hold greater significance 
in achieving optimal results.

The main limitation of our study is that it is a retrospective 
study that includes only a small number of patients. Another 
important limitation is that it only reports the results of the 
Tönnis 2 patient group as a single group, without comparing 
it to any other group. However, we believe that the inclusion 
of functional scores reported by both patients and surgeons, 
which are currently used in the literature, will enrich the 
study. We believe that our study will pave the way for future 
investigations with larger and more diverse patient groups.

CONCLUSION
This study showed significant improvement in early pain 
and function in patients who underwent hip arthroscopy for 
femoroacetabular impingement syndrome and Tönnis stage 
2 osteoarthritis. This study is expected to illuminate future 
research that involves comparing larger and more diverse 
patient groups.
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ABBREVIATIONS
FAI - Femoroacetabular impingement

FAIS - Femoroacetabular impingement syndrome

mHHS - Modified Harris Hip Score

NAHS - Non-arthritic Hip Score

HOOS - Hip Disability and Osteoarthritis Score

HOS-ADL - Hip Outcome Score-Activities of Daily Living

HOS-SS - Hip Outcome Score-Sport Score

VAS - Visual Analog Score

THA - Total hip arthroplasty
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