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Objectives: To evaluate the clinical and radiographic results and complications relating to

patients undergoing arthroscopic treatment for femoroacetabular impingement by means

of  an extracapsular approach.

Methods: Between January 2011 and March 2012, 49 patients (50 hips) underwent arthro-

scopic treatment for femoroacetabular impingement, performed by the hip surgery team of

the  Orthopedic Hospital of Passo Fundo, Rio Grande do Sul. Forty patients (41 hips) fulfilled

all  the requirements for this study. The mean follow-up was 29.1 months. The patients were

assessed clinically by means of the Harris Hip score, as modified by Byrd (MHHS), the Non-

Arthritic Hip score (NAHS) and the internal rotation of the hip. Their hips were also evaluated

radiographically, with measurement of the CE angle, dimensions of the joint space, alpha

angle, neck-head index, degree of arthrosis and presence of heterotopic ossification of the

hip.

Results: Out of the 41 hips treated, 31 (75.6%) presented good or excellent clinical results.

There was a mean postoperative increase of 22.1 points for the MHHS, 21.5 for the NAHS and

16.4◦ for the internal rotation of the hip (p < 0.001). Regarding the radiographic evaluation,

correction to normal values was observed for the alpha angle and neck-head index, with a

mean postoperative decrease of 32.9◦ and mean increase of 0.10, respectively (p < 0.001).

Conclusion: Arthroscopic treatment of femoroacetabular impingement by means of an extra-

capsular approach presented satisfactory clinical and radiographic results over a mean

follow-up of 29.1 months, with few complications.
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femoroacetabular:  resultados  clínicos,  radiográficos  e  complicações
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Objetivos: Avaliar os resultados clínicos e radiográficos e as complicações relativos a

pacientes submetidos a tratamento artroscópico de impacto femoroacetabular com o uso

da  abordagem extracapsular.

Métodos: Entre janeiro de 2011 e março de 2012, 49 pacientes (50 quadris) foram submetidos a

tratamento artroscópico de impacto femoroacetabular pela Equipe de Cirurgia do Quadril do

Hospital Ortopédico de Passo Fundo (RS). Preencheram todos os requisitos necessários para

este  trabalho 40 pacientes (41 quadris). O seguimento médio foi de 29,1 meses. Os pacientes

foram avaliados pelo Harris Hip Score modificado por Byrd (MHHS), Non-Arthritic Hip Score

(NAHS) e quanto à rotação interna do quadril. Também foram avaliados radiograficamente.

Aferiu-se o ângulo CE, a dimensão do espaço articular, o ângulo alfa, o índice colo-cabeça,

o  grau de artrose e a presença de ossificação heterotópica do quadril.

Resultados: Dos 41 quadris tratados, 31 (75,6%) apresentaram resultados clínicos bons ou

excelentes. Observou-se um aumento médio pós-operatório de 22,1 pontos para o MHHS,

21,5 para o NAHS e 16,4◦ na rotação interna do quadril (p < 0,001). Quanto à avaliação radio-

gráfica, observou-se correção para índices considerados normais do ângulo alfa e índice

colo-cabeça,  com diminuição média de 32,9o e aumento médio pós-operatório de 0,10,

respectivamente (p < 0,001).

Conclusão: O tratamento artroscópico do impacto femoroacetabular com o uso da abordagem

extracapsular apresentou resultados clínicos e radiográficos satisfatórios em seguimento

médio de 29,1 meses, com poucas complicações.

©  2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Todos os direitos reservados.
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emoroacetabular impingement (FAI) is today recognized as a
requently occurring condition of hip pain among the young
opulation, with possible degenerative consequences. Both
f the known mechanisms for impingement (cam or inclu-
ion and pincer or impaction) are related to pain, restriction
f the range of motion and diminished tolerance of exercise
mong the individuals affected.1–7 Several studies have now
uggested that some of the hip osteoarthrosis cases that previ-
usly were considered to be idiopathic are secondary to FAI.1–3

Conservative treatment can be attempted first and consists
f modification of high-impact physical activities, avoidance
f load-bearing activities associated with excessive flexional
nd torsional movements (which would increase the demand
n the joint) and lastly, use of anti-inflammatory drugs.4,7

hen the conservative treatment only brings temporary
elief, surgical treatment is indicated.4,7 Some authors have
tated that because this is a mechanical pathological condi-
ion, delaying surgical treatment of FAI may not be beneficial
or the patient. However, there is still no consensus in the
iterature in relation to this matter.1–7

In 1988, Dorfmann et al.8 described subdivision of the
ip joint into two compartments limited by the acetabular

abrum: the central and peripheral compartments. Within
his concept, the compartments are accessed arthroscopically

n different manners. The central compartment is accessed
hrough application of traction to the lower limb in order to
llow inspection of the intra-articular space.8 More recently,
the lateral compartment of the hip was described such that
this enabled viewing of the peritrochanteric space and the
sciatic nerve.9

Arthroscopic treatment of FAI has been widely dissemi-
nated because this presents rapid rehabilitation and provides
good access to the hip joint. Some forms of arthroscopic
access to this pathological condition have been described in
the literature. What differentiates these methods is the joint
compartment that would be accessed first. The approach with
an initial access to the central compartment is the form most
commonly described.4–7 In arthroscopic approaches with ini-
tial access to the peripheral compartment (intracapsular and
extracapsular approaches), after first accessing this compart-
ment, traction is applied to the limb in order the view the
central compartment.10–13

The objective of the present study was to evaluate the clin-
ical and radiographic results and complications relating to
patients undergoing arthroscopic treatment for FAI using an
extracapsular approach.

Materials  and  methods

The patients included in the present study underwent arthro-
scopic treatment for FAI, performed by the hip surgery group
consecutively between January 2011 and March 2012. Over
this period, 49 patients underwent this treatment and all the

operations were performed by the same surgeon (BDR). The
exclusion criteria for this study were as follows: patients with
FAI of pincer type alone (four cases); patients who  underwent
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with Fryer and Domb (Fig. 3). After the procedure, suturing
of the capsule could be done if necessary.
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Fig. 1 – Arthroscopic image of the left hip during operation
to treat FAI, by means of an extracapsular approach.
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arthroscopic treatment with initial access to the central
compartment (four cases); loss from follow-up (one case);
follow-up less than 12 months (no cases). All the patients were
called back for reassessment. This study was approved by the
research ethics committee.

In accordance with the criteria established, 40 patients ful-
filled all the necessary requisites. Of these, 36 (87%) were male.
The mean age was 36.12 years (SD = 9.1; range: 21–47 years).
The right hip was operated in 20 cases (48.78%) and the left
hip in 21 cases (51.21%). One case was treated bilaterally, at
different times.

Regarding clinical matters, the patients were evaluated
before and after the operation using the Harris Hip Score, as
modified by Byrd14 (MHHS), Non-Arthritic Hip Score15 (NAHS)
and the degree of internal rotation of the hip affected (with
the use of a goniometer for measurements).

From the Harris Hip Score as modified by Byrd,14 the
results were stratified as poor (MHHS < 70 points), fair (MHHS
70–79 points), good (MHHS 80–89 points) and excellent (MHHS
90–100).4

All the patients were evaluated by means of radiographs
(anteroposterior (AP) view of the pelvis with the patient stand-
ing upright, Dunn 45◦, Dunn 90◦ and Lequesne false profile),16

and also magnetic resonance imaging (MRI) in order to diag-
nose chondral and labral lesions. FAI of pincer type was
diagnosed through measuring the degree of coverage of the
femoral head and acetabular version on AP radiographs of the
pelvis in the upright standing position and Lequesne false pro-
file. FAI of cam type was defined as an alpha angle greater than
50◦ on Dunn 45◦ radiographs.17

The following were measured before the operation:
Tönnis18 classification for coxarthrosis; center-edge angle
(�CE); dimension of the smallest joint space in millimeters
in AP view of the pelvis in the upright standing position16,18;
alpha angle, as described by Meyer in Dunn 45◦ view17 (�˛); and
head-neck index (HNI) in Dunn 90◦ view.16 Late in the post-
operative period, to make comparisons with the preoperative
measurements, the dimension of the smallest joint space in
millimeters (�˛)  was measured. In addition, the presence of
heterotopic ossification of the hip was evaluated in accordance
with Brooker et al.19 To avoid inter and intraobserver errors,
the measurements were followed up by two surgeons from the
hip group. In the event of discordance of more  than 3◦ in the
angular measurements or 1 mm in the minimum joint space,
a new evaluation was made, this time by a third surgeon, and
from this a consensus was reached regarding the measure-
ment. It was considered that the mean magnification of the
AP radiographs of the pelvis was 15%, and this was quantified
on the equipment at the hospital service.

The statistical method used for analyzing the paired vari-
ables (MHHS, NAHS, internal rotation, �  ̨ and HNI before and
after the operation) was the Mann–Whitney test. The results
were considered to be statistically significant when p < 0.05.

Surgical  technique-extracapsular  arthroscopic
approach
The extracapsular approach initially accessed the peripheral
compartment and, just like the arthroscopic approach with
1 5;5 0(4):430–437

initial access to the central compartment, it could be per-
formed with the patient in the supine or lateral decubitus
position. Standard equipment for hip arthroscopy, such as 30◦

and 70◦ viewing devices, specific cannulae, radiofrequency,
shavers, radioscopy and a traction table were used.

The extracapsular approach followed the access to the
peripheral compartment described by Sampson10 and Horis-
berger et al.11 This technique became popular in Spain under
the name “from outside to inside”.12 It is differentiated from
the intracapsular approach13 (which begins in the peripheral
compartment internally to the joint capsule) since it starts
externally to the hip capsule.

With the hip extended and using two arthroscopic por-
tals, the anterior joint capsule and iliocapsularis muscle
were dissected using radiofrequency and a shaver, until ade-
quate exposure had been achieved. Identification of the reflex
portion of the rectus femoris muscle marked the location of
the acetabular labrum (Fig. 1). Capsulotomy was then per-
formed longitudinally as far as the femoral neck, which may
also be extended as necessary during the operation (Fig. 2).
Capsulectomy was then performed, followed by femoral
and/or acetabular osteochondroplasty. The limb was placed
under traction at the time of inspection of the central com-
partment and labral refixation when necessary, in accordance

20
Exposure of the joint capsule (JC) and identification of the
reflex portion of the rectus femoris muscle (RF). The
anatomical location of this muscle generally marks the
proximity of the labrum of the hip, below the capsule.
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After the operation, we advised that weight could be par-
ially borne on the limb, with use of two crutches for three
eeks. Following this, full-weight-bearing was allowed. Exer-
ises on a bicycle or in a swimming pool were started 15 days
fter the operation. Physiotherapy for strengthening of the hip
exor and abductor muscles was started three weeks after the
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ig. 3 – Image during operation showing resection of the
am-type deformity and identifying the femoral head (FH)
nd femoral neck (FN).
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operation. The rehabilitation can be changed according to the
patient’s state of pain. We  used prophylaxis against hetero-
topic ossification consisting of naproxen for 30 days.

The main theoretical advantages of arthroscopic
approaches with initial access to the peripheral compartment
are the lower risk of iatrogenic injury to the labrum and
joint cartilage, shorter time under traction and ease of access
to the joint when the traction on the limb does not allow
initial access to the central compartment (prominent anterior
acetabular wall or presence of an ossified labrum).10–13

Results

In relation to the evaluation of the MHHS clinical score, the
preoperative mean was 65 points (SD = 9.8; range: 38–77 points)
and the postoperative mean was 88 points (SD = 11; range:
60–100 points), i.e. with a postoperative increase in the mean
of 22.1 points. In accordance with the criteria established, 31
cases (75.60%) presented good or excellent clinical results, 8
(19.51%) had fair results and three (7.31%) had poor results.
Regarding the NAHS clinical score, the preoperative mean was
observed to be 68.8 points (SD = 12.5; range: 45–80 points) and
the postoperative mean was 92.5 points (SD = 10; range: 60–100
points), i.e. with a postoperative increase in the mean of 21.5
points. The internal rotation measurements on the hip pre-
sented a preoperative mean of 5◦ (SD = 10◦; range: −15◦ to
30◦) and a postoperative mean of 20◦ (SD = 12.5◦; range: 5◦ to
40◦), i.e. with a postoperative increase in the mean of 16.4◦.
It was seen that there were statistically significant differences
(p < 0.001) in the MHHS and NAHS clinical scores and hip inter-
nal rotation measurements, from before to after the operation.

Twenty-nine hips (70.73%) were classified as presenting FAI
of cam type and twelve (28.27%) as FAI of mixed type. During
the arthroscopic surgical treatment, 20 cases (48.78%) under-
went femoral osteochondroplasty alone. In the remaining 21
cases (51.21%), this was associated with other complemen-
tary procedures such as: acetabular osteochondroplasty in
the mixed FAI cases (12 cases; 29.26%); debridement of the
labrum (seven cases; 17.07%); acetabular chondral microfrac-
ture in Outerbridge grade 4 chondral lesions (four cases;
9.75%); and labral refixation as indicated by Fry and Domb20

(five cases; 12.19%). The mean length of follow-up was 29.1
months (SD = 12.4; range: 12–36 months).

In relation to the preoperative radiographic evaluation, 13
cases (31.7%) were classified as arthrosis of Tönnis grade 0; 21
(51.21%) as Tönnis 1; 7 (17.07%) as Tönnis 2; and none as Tön-
nis 3. The mean �CE was 35.78◦ (27◦–46◦). None of the patients
presented �CE less than 25◦ (suggestive of developmental dys-
plasia of the hip). The preoperative mean for the measurement
of the smallest joint space was 3.31 mm (range: 2–4 mm)  and
there was no statistically significant difference in compari-
son with the late postoperative measurement (p = 1.000). None
of the patients presented preoperative measurements of the
smallest joint space that were less than 2 mm.  Regarding �˛,
a mean postoperative reduction of 32.9◦ was shown, with a

◦ ◦ ◦ ◦
preoperative mean of 76 (SD = 11 ; range: 60 –88 ) and a post-
operative mean of 44◦ (SD = 12.5◦; range: 32◦–55◦). There was
a mean increase in HNI of 0.10, with a preoperative mean of
0.10 (SD = 0; range: 0.06–0.14) and a postoperative mean of 0.20
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Fig. 4 – Male patient aged 32 years. Preoperative internal rotation of 5◦. (A, B) Preoperative radiographs showing FAI of cam
type, �CE: 27◦ and �˛: 68◦. (C, D) Radiographs produced 3 years and 2 months after the operation, in which femoral
osteochondroplasty had been performed in association with labral debridement. The patient evolved well, to internal

◦
rotation of 18 , with normalization of �˛.

(SD = 0.1; range: 0.16–0.32). Statistically significant differences
(p < 0.001) between the preoperative and postoperative mea-
surements of �  ̨ and HNI were observed. In late postoperative
assessments, no heterotopic ossification was observed in 36
cases (87.80%), while four cases (9.75%) presented ossification
classified as grade 1 by Brooker19 and one case (2.43%) as grade
3 (Table 1).

As complications, we found one case (2.43%) of deep vein
thrombosis, one case (2.43%) of heterotopic ossification classi-
fied as grade 3 by Brooker19 and one case (2.43%) of transitory
paresthesia of the pudendal nerve (with regression 2 months
after the operation). Two cases (4.87%) presented persistent

pain, and one of these now has been indicated for total hip
arthroplasty. Both of these cases were patients with arthrosis
of Tönnis grade 2 (Figs. 4 and 5).
Discussion

The surgical treatment of FAI is based on remodeling the
proximal femur and acetabulum, along with treatment of
the chondral and labral lesions, with the aim of diminishing
the impingement of the femur on the edge of the acetabu-
lum and consequently improving the range of motion of the
hip.1–4

Results from surgical treatment of FAI have been presented
in the literature by several authors. The techniques used have
ranged from the classical open approach of Ganz to arthro-

scopic anterior approaches (Smith-Petersen, Hueter, etc.) or
combinations of arthroscopic techniques and an anterior
mini-approach.1–7,10–13 In a general manner, the results have
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Fig. 5 – Male patient aged 37 years. Internal rotation of 0◦. (A, B) Preoperative radiographs showing FAI of mixed  type, �CE:
32◦, �˛: 78◦ and crossing of the acetabular lines. (C, D) Radiographs produced 1 year and 3 months after the operation, in
which femoral osteochondroplasty had been performed in association with labral refixation. The patient evolved well, to
i
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nternal rotation of 15◦, with normalization of �˛.

een positive with regard to symptom relief and improvement
f hip mobility and the level of physical activity, and these
uggest that over the long term, the joint will be preserved.1–4

Among the traditional techniques for treating FAI, the
ip dislocation technique described and popularized by Ganz
t al.3 is currently considered to be the gold standard for treat-
ng this pathological condition. This technique provides wide
ccess to the acetabulum and femur for repairing anatomical
bnormalities and is also considered to be a safe technique
hat enables preservation of the vascularization of the femoral
ead. However, the accompanying rehabilitation period is

21
ong, in comparison with arthroscopic techniques, and com-
lications such as pseudarthrosis of osteotomy of the greater
rochanter may occur, with the possibility of the need for a new
urgical intervention to remove the synthesis material.1–4,21,22
Arthroscopic treatment of FAI has become widely dis-
seminated because the subsequent rehabilitation is fast
and because this method provides good access to the hip
joint.1,4–7,10–13 A few types of arthroscopic approach toward
this pathological condition have been described, and what dif-
ferentiates them is the compartment that will be accessed
first. Approaches with initial access to the central com-
partment are the type that is most commonly described.4–7

Arthroscopic approaches with initial access to the peripheral
compartment (intracapsular and extracapsular approaches)
access this compartment first, followed by application of trac-

10–13
tion to the limb in order to view the central compartment.
The complications from to arthroscopic treatment of the hip
generally relate to the duration of the traction that is used
to expose the joint and to the incisions that are made for
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Table 1 – Comparison between preoperative and
postoperative clinical and radiographic measurements.

Evaluation Interquartile
range

p

MHHS Preoperative 65.0 9.8 <0.001
Postoperative 88.0 11.0

NAHS Preoperative 68.8 12.5 <0.001
Postoperative 92.5 10.0

IR Preoperative 5.0 10.0 <0.001
Postoperative 20.0 12.5

�  ̨ Preoperative 76.0 11.0 <0.001
Postoperative 44.0 12.5

mm Preoperative 3.0 1.0 1.000
Postoperative 3.0 1.0

HNI Preoperative 0.10 0.0 <0.001
Postoperative 0.20 0.1

MHHS, modified Harris Hip score; NAHS, non-arthritic hip score;
IR, internal rotation of the hip; �˛, alpha angle; mm, dimension of

r

9. Voos JE, Rudzki JR, Shindle MK, Martin H, Kelly BT.
smallest joint space in millimeters; HNI, head-neck index.

constructing the portals. For example, these complica-
tions may include injury to the lateral femoral cutaneous
nerve or, more  rarely, to the pudendal and sciatic nerves
(0–12.9%).1–7,10–13

Phillipon et al.6 used the arthroscopic technique with initial
access to the central compartment to treat FAI in 112 patients,
with a mean follow-up of 2.3 years, and found that there was
a mean increase in the MHHS of 24 points, without compli-
cations. In a recent paper, Byrd and Jones4 used the same
technique on 100 hips, with a minimum follow-up of 2 years,
and found that 79% of the results were good or excellent, with
complications observed in 3% of the cases. In the Brazilian
literature, Polesello et al.7 published the results from 28 hips
that were treated arthroscopically, with a mean follow-up of 27
months, among which 15% were good and 85% were excellent,
without complications.

Dienst et al.23 published the results from 48 patients who
underwent arthroscopic treatment of FAI by means of an intra-
capsular approach (i.e. with initial access to the peripheral
compartment), with a mean follow-up of 18 months. It was
found that the NAHS showed a mean increase of 21 points;
there were few complications (4.2%); and there was one case
of conversion to total hip arthroplasty. Horisberger et al.11

applied the extracapsular arthroscopic technique to 105 hips
in 88 patients, with a mean follow-up of 2.3 years, and found a
mean postoperative increase in NAHS of 28 points, with a com-
plications comprising neuropraxia of the sciatic or pudendal
nerve in 1.9% and neuropraxia of the lateral cutaneous nerve
of the thigh in 11%. In 8.6% of the cases, there was a need to
convert to hip arthroplasty.

In our study, we  obtained results similar to those described
in the literature. We observed postoperative improvements
in the clinical evaluations on the patients, such that they
achieved adaptations to levels that are considered to be nor-
mal  in relation to the radiographic patterns measured, with
maintenance of the joint space. We need to follow up these

patients for a longer time in order to affirm whether the clin-
ical results and joint preservation after the operation will
continue to be satisfactory.
1 5;5 0(4):430–437

The limitations of the present study were the small number
of patients, the predominance of male patients and the short
mean length of follow-up (29.1 months).

It is important to emphasize that affirmation that chondral
preservation in the hip joint has been achieved after surgi-
cal correction of FAI still remains a matter of controversy in
the literature. A longitudinal study by Hartofilakidis et al.,24

with follow-up of up to 40 years among asymptomatic patients
with the morphology of FAI, demonstrated that even without
treatment, evolution to osteoarthrosis does not occur invari-
ably (82.3% did not present arthrosis after a mean follow-up of
18.5 years). Better understanding of the natural history of this
pathological condition and identification of the morphotypes
of FAI that have a higher chance of evolving to coxarthrosis
can be expected to provide answers to the very many  ques-
tions that currently exist and to help in future improvement
of the best indications for its treatment.

Conclusion

The clinical and radiographic results from arthroscopic treat-
ment of FAI using an extracapsular approach were satisfactory
over a mean follow-up of 29.1 months, with few complications.
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