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ABSTRACT

Objective: Describe the results from arthroscopic surgical
treatment on a group of patients who developed symptoms after
repetitive physical activity of moving their hips in a position of
hyperflexion, as in leg presses and squats. Methods: The study
group comprised 47 individuals (48 hips) who developed the
onset of painful symptoms associated with hip hyperflexion
exercises (leg presses or squats) and underwent arthroscopic
treatment. The patients were evaluated radiographically and
clinically according to the “Harris Hip Score”, as modified
by Byrd (MHHS), pre and postoperatively, and were asked
about their return to sports activities and the surgical findings.
Results: The mean preoperative and postoperative MHHS,

respectively, were 60 points (SD 11.0, range 38.5 to 92.4)
and 95.9 points (SD 7.7, range 63.8 to 100), with an increase
of 35.9 points (P < 0.001). Regarding physical activity, 30
individuals (71.5%) resumed sports activities after surgery,
and 25 of them (83.4%) at the previous level. Six patients
(12.8%) did not resume activities because of persistent pain.
During arthroscopy, 48 hips (100%) presented lesions of
the acetabular labrum, and 41 hips (85.4%) had acetabular
chondral lesions. Conclusion: The patients with painful
symptoms after hip hyperflexion exercises associated with
femoroacetabular impingement presented improvements after
arthroscopic treatment.
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INTRODUCTION

In 1936, Smith-Petersen described how bone de-
formities in the proximal femur and in the acetabu-
lum might be responsible for degeneration of the hip
jointV. Femoroacetabular impact (FAI) was only
recently also described as a proven cause of hip os-
teoarthrosis®. The theoretical basis for the physio-
pathological correlation between bone deformities
and joint lesions as the consequent degeneration has
been investigated® and computer graphic models
have validated this theory®. Abnormalities of pelvic
mobility have repercussions on the hip biomechanics
of patients with FAI® and can be shown at the time

of open surgery®. Over the range of motion of the
hip joint, hyperflexion with internal rotation is the
position most association with this impact(®.

FAI causes intra-articular soft-tissue lesions,
especially to the cartilage of the acetabular labrum
and the capsular ligament cartilage®®. However, it
is unclear whether the lesions occur due to repeated
movements of the load, thus causing an impact,
or whether they occur as a result of isolated axial
loading episodes with internal rotation of the hip.
A third possibility is repetitive torsion or turning of
the hip in a moderately flexed or extended position,
even in the absence of FAI,
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The motivation for this study was the clinical ob-
servation that some patients develop acute symptoms
on performing squatting or leg press exercises, and
this has become increasingly common in medical con-
sultation offices.

At excessive angles, the movements reproduce the
mechanism that provokes joint lesions in patients with
hip dysmorphism. So far, no screening mechanism
has been established for identifying individuals who
potentially might have morphological abnormalities
of the proximal femur and the acetabulum. Asymp-
tomatic individuals with a dysmorphic hip may, wi-
thout such knowledge, be harmed by new lesions or
worsening of preexisting hip lesions after performing
this type of exercise, and this formed our hypothesis
for the present study.

The aim of the present study was to report on
a series of cases of patients with FAI who develo-
ped symptoms in these activities, and their surgical
treatment.

METHODS

This was a retrospective study on a group of 47
patients with FAI (48 hips) who developed symptoms
associated with hip hyperflexion exercises, including
leg press and squatting exercises, with a minimum
follow-up of 12 months. This study was approved by
our institution’s ethics committee. The patients’ medi-
cal files were reviewed, along with the documents
from all imaging examinations (both radiographic and
video-arthroscopic).

The patients’ mean age was 36 years (minimum of
18 and maximum of 54 years). Twenty patients were
male (42.5%) and 27 were female (57.5%). In relation
to sports activities, all the patients habitually attended
gyms and 42 (89.3%) used the gyms to practice a
variety of sports activities. The length of follow-up
ranged from 12 to 88 months (mean of 34.3 months).
The right side was affected in 25 cases (52%) and the
left side in 23 cases (48%), and there was a single case
(2%) of bilateral involvement.

Regarding clinical characteristics, the patients
were asked about their sports activities before the
pain began; the relationship between the appearance
of pain and starting to perform squatting and leg press
exercises; their return to sports activities and to the
gym after surgery; their return to performing squatting
and leg press exercises; and their satisfaction with

the surgical treatment. All the patients were assessed
using the Harris Hip Score, as modified by Byrd
(MHHS)®, before and after the operation. From this
assessment, the results were stratified as follows:
poor (MHHS < 70 points), fair (MHHS 70-79 points),
good (80-89 MHHS points) and excellent (90-100
points MHHS)®,

Hip radiographs in the anteroposterior view!!?
and Ducroquet lateral view') were analyzed and
the following were measured: center-edge (CE)
angle!'?, alpha angle!'¥, presence of crossover
sign!¥) presence of the ischial spine sign'® and
presence of the posterior wall sign!®. Presence of
radiographic arthrosis was classified according to
the criteria of Tonnis et al'®,

The CE angle ranged from 22° to 51°, with a mean
of 35.8° (SD = 6.9°); 15 hips (31.2%) had a CE angle
>40°; 29 hips (60.4%) between 25° and 40°; and four
hips (8.3%) < 25°.

The alpha angle!'® ranged from 46° to 86°, with a
mean of 65.6° (SD = 7,4°); 47 hips (97.9%) presented
an alpha angle > 50°.

Regarding the presence of the crossover sign, is-
chial spine sign and posterior wall sign, the results
were positive in 70.8%, 72.9% and 43.7% of the in-
dividuals, respectively.

The types of impact were divided radiographi-
cally into pincer and cam. The term ‘cam’ comes
from mechanics and relates to transformation of a
circular movement into a linear movement, caused
by the presence of bulging or hollowing, like in the
crankshaft of an engine. The ‘pincer’ type occurs as a
linear contact between the acetabular margin and the
cervicocephalic junction!”. Thirty-seven cases (77%)
were classified as mixed type, and eleven (23%) as
cam type. None of the cases were classified as pincer
type alone.

Using the classification of Ténnis et al'®, 36
hips (75%) were grade 0, nine (18.7%) were grade
I, two (4.2%) were grade II and only one (2.1%)
was grade III.

Regarding the arthroscopic findings, the presen-
ce of bone deformities on the acetabular margin and
femoral neck, deformities of the round ligament, fe-
moral or acetabular chondral lesions and lesions of
the acetabular labrum were analyzed. For chondral
lesions, the Outerbridge classification was used!®.

The statistical method used was Student’s t test
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(SPSS version 10.0, SPSS, Chicago, Illinois, USA),
and P < 0.001 was taken to be statistically signifi-
cant. The MHHS values before and after the surgery
were analyzed.

RESULTS

Clinical characteristics

The mean preoperative MHHS was 60 points (SD
11.0; range 38.5 to 92.4), while the mean postopera-
tive MHHS was 95.9 points (SD 7.7; range 63.8 to
100). The difference between the pre and postopera-
tive MHHS was statistically significant. The mean
increase in MHHS from before to after the operation
was 35.9 points (Table 1).

According to the stratified MHHS assessment, 39
individuals had excellent results (82.9%); six, good
(12.9%); one, fair (2.1%); and one, poor (2.1%). Six
individuals (12.8%) were dissatisfied with the surgical
treatment because of persistent pain; and one (2.1%) pre-
sented pain only when performing activities (Figure 1).

Regarding physical activities, 30 patients (71.5%)
returned to their sports activities after the surgery,
of whom 25 (83.4%) returned to the same level as
before, while five (16.6%) modified their practices.
Thirty-five patients (74.5%) returned to the gym un-
der technical supervision (Figure 2).

Table 1 — Assessment on patients who underwent arthroscopic treatment
of femoroacetabular impact, according to the MHHS.

Standard | .. . .
MHHS n | Mean deviation Minimum | Maximum o]
Preoperative | 48 60 11 38.5 924 |<0.001*
Postoperative | 48 | 95.9 7.7 63.8 100

*t-teste de Student (SPSS verséo 10.0, SPSS, Chicago, lllinois, EUA).

2% 2%

. Excellent 90 - 100
Z Good 80-90

. Fair 70 - 79
[ Poor <70

Previous activity

Gym

Leg-press exercises

0% 20% 40% 60% B0%

W Activity

Figure 2 — Postoperative physical activity.

Surgical characteristics

During the arthroscopy, 48 hips (100%) were
found to present lesions on the acetabular labrum and
41 hips (85.4%), acetabular chondral lesions. All of
these were classified as Outerbridge grade IV!® and
were subjected to debridement until stabilization was
achieved. In the other seven hips, the lesions were
considered to be stable, and there was no delami-
nation at the osteochondral interface. On two hips
(4.1%) lesions of the cartilage of the proximal femur
were observed and on seven hips (14.6%), lesions of
the round ligament.

Characteristic pincer-like lesions were observed at
the acetabular margin in 30 hips (62.5%), and aceta-
bular osteoplasty was performed in these cases. In 23
cases (76.6%), the acetabular labrum was reinserted,
with suturing. Eleven cases of cam-like deformities
(23%) and 37 of mixed type (77%) were found, and
osteoplasty was performed to treat them and protect
the labral suturing (Figure 3).

Round ligament

Femoral Cartilage

Chondral

Labrum

0% 25.0% 50.0% 75.0% 100. 0%

Figure 1 - Final MHHS assessment.
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DISCUSSION

FALI is a source of incapacity among young athle-
tes"”), and intense sports activity practice increases the
risk of hip osteoarthrosis!'®. After a mean of 10 to 20
years of sports activities, professional or amateur athle-
tes (sports such as running or jumping, and sports with
repetitive impact) present a risk of coxarthrosis that
is two to four times greater than what is observed in
the general population®®. Sports with repetitive impact,
such as soccer, volleyball, handball, basketball, rugby,
tennis, long-distance running, hurdling, judo, karate
and dancing, present an even higher risk of osteoar-
throsis'”. Knowledge of the physiopathology of FAI
suggests that by treating it, it becomes possible to delay
or even avoid development of arthrosis®”. The thera-
peutic success achieved with open surgery®, and more
recently, with arthroscopic treatment®, has stimulated
many studies on sports injuries caused by FAI®?.

In the group of patients of the present study, 89.7%
were performing sports activities and exercises in
gyms, thus making this an extremely active group.
This group achieved a significant improvement after
the operation, with a mean of 35.9 points according
to the MHHS, which was consistent with the most
recent published results!%?22¥, The dissatisfaction
rate of 12.8% regarding the surgical treatment was
only correlated with low initial MHHS in one of
the six cases, and only one patient presented wor-
sening of the MHHS. It should be noted that one of
the dissatisfied patients presented an improvement
in MHHS from 61 to 95 points, and another from 56
to 84 points, and the pain related only to performing
sports activities. This also leads us to question the
criteria needed for satisfying these patients®?. It has
to be emphasized that the Harris Hip Score presents
limitations with regard to evaluating groups of young
and active patients who often have high demands for
athletic performance, even after modification of the
score by Byrd and Jones®2.

The patients’ gym return rate of 74.5% and their
satisfaction rate with the surgical results of 87.2%
support the concept that returning to sports activities
is viable!?,

Practicing other sports that do not involve perfor-
ming leg presses was taken into consideration as one
of the variables, but the fact that the patients made
a direct correlation between appearance of pain and
performing leg press or squatting exercise strengthens
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the hypothesis that this association exists. Moreover,
after the operation, patients who were appropriately
instructed how to perform leg press or squatting exer-
cises, i.e. avoiding hyperflexion of the hip beyond 90
degrees, continued to perform the exercises without
any return of the symptoms.

The cam and pincer lesion patterns differ substan-
tially regarding the type of torque on the acetabular
labrum. In the cam type, there is abrasion of the carti-
lage from outside to inside or delamination®. It is im-
portant to emphasize that although the great majority
of the patients did not present radiographic arthrosis,
100% had lesions of the acetabular labrum and 85%
had chondral lesions in the acetabulum, which makes
us believe that FAI has silent but destructive potential
and that early diagnosis is necessary in order to obtain
good results from the treatment.

We believe that if exercises like squatting and leg
presses are badly performed, they can be very harmful
when associated with occurrences of FAI, especially
in patients who do not know that they present hip
dysmorphism. Activities that require extreme flexion
of the hip cause the anterosuperior portion of the fe-
moral head to penetrate the acetabulum. Thus, for
patients with cam-like dysmorphism or impact, their
protuberance at the femoral head-neck junction also
strikes the periphery of the acetabulum®®, The pain
occurs after the onset of the “outside to inside” lesions
of the cartilage and the lesions at the chondrolabral
junction of the acetabulum. It is significant that 91%
of the patients had an alpha angle greater than 50
degrees. Squatting at maximum depth and leg presses
are exercises that require a large range of motion in
the hip and pelvis, coming close to the maximum in
individuals with FAI*??. Lamontagne et al® mea-
sured the cam effect on FAI in a three-dimensional
movement of the hip and pelvis during squatting at
maximum depth, in comparison with a healthy control
group. Patients with FAI did not present differences in
hip movement during the squatting, but had a smaller
pelvic sagittal range of motion, in relation to the con-
trol group®2”, Sagittal pelvic mobility is an integral
part of the trunk flexion movements for maintaining
balance and thus allowing the large hip flexion an-
gles that are essential for deep squatting. A reduced
sagittal field may predispose towards premature con-
tact between the proximal femur and the acetabular
margin, especially in movements that demand high
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levels of hip flexion®®. In the group with FAI, the
ability to squat was less than in the control group.
These results show that pelvic mobility may also be
partially responsible for abnormal contact between the
anterosuperior acetabulum and the proximal femur®.
Given the observation of this study, we recommend
that healthcare professionals should pay special atten-
tion to this type of athlete. Such individuals should
be examined to identify diminished internal rotation
when the hip is flexed at 90 degrees. In these cases, the
diagnosis of hip dysmorphism is possible and radio-
graphic evaluated is recommended for confirming this.
Comprehension of the relationship between
squatting exercises and FAI can be used to modify
the exercises, so as to enable: 1) prevention among
asymptomatic athletes with positive results from
screening for FAI; 2) treatment among athletes with
symptomatic FAI; and 3) guidance among athletes who
have already undergone surgical correction of FAI.
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This study has limitations. It was a retrospective
study on a case series, without a control group, which
does not allow us to reach conclusive results. Moreo-
ver, other variables that might also have caused FAI
could not be controlled for.

CONCLUSION

The assessment on patients with painful symptoms
after hip hyperflexion exercises, in association with
presence of FAI, showed that these patients presen-
ted improvements following arthroscopic treatment.
Further studies are needed in order to prove that hip
hyperflexion exercises are a causal factor for FAI.
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