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Summary

Background: The iliopsoas tendon is a recognized
cause of extra-articular hip pain, and tenotomy has
been described as an effective treatment in patients
who do not respond to conservative treatments.
Endoscopic release showed higher success rate,
lower recurrence, fewer complications compared to
open surgery. The aim of the study is to report the
results at a mean of 4 years follow-up of a series of
patients affected by femoroacetabular impingement
(FAI) and an associated iliopsoas tendinopathy,
treated with hip arthroscopy and transcapsular ten-
don release.
Methods: Fifteen patients were retrospectively re-
viewed. Assessment of radiographic signs of FAI
was performed, the alpha angle, the femoral head-
neck offset and the lateral center edge angle
(LCEA) were collected. Osteoarthritis was assessed
from the AP pelvic and graded according to the
Tönnis classification. Modified Harris Hip Score
(mHHS), VAIL score and VAS score were adminis-
tered to all patients before surgery, at follow-up at 1
year (T1) and final follow-up (T2). 
Results: We found a statistical significant improve-
ment in functional scores (mHHS and VAIL score)
from the baseline to T2. According to VAS score, a
statistical significant improvement was also found

from T0 to T2, from a median of 5.5 (range 3-7) to 0
(range 0-5) (P<0.001). Two patients referred a recur-
rence of pain one year after surgery who were treat-
ed conservatively. No other complications have
been reported.
Conclusion: Iliopsoas tendinopathy can be associat-
ed to FAI in some patients, and failure in diagnosing
and treating may be the reason of poor results and a
revision surgery. Arthroscopic iliopsoas tendon re-
lease seems to produce good clinical outcome, re-
ducing pain and the rate of a revision surgeries.
Level of evidence: IV case series.

KEY WORDS: hip arthroscopy, femoroacetabular im-
pingement, iliopsoas tendon, tendinopathy, arthroscopic
tendon release. 

Introduction

Since hip arthroscopy was described in 1931 by Bur-
man1, and the first arthroscopic description of a labral
tear was described by Suzuki et al. in 19862, many
progresses have been made in diagnosis and treat-
ment of hip pathologies. Recent advances in diagnos-
tic imaging and arthroscopic techniques allowed hip
arthroscopy to improve, and many intra and extra-ar-
ticular pathologies can be currently treated satisfacto-
rily3. Good to excellent results have been reported af-
ter arthroscopic treatment of femoroacetabular im-
pingement (FAI) at long term follow-up4.
The iliopsoas tendon has been gaining increased in-
terest for its role as a generator of hip pain and its as-
sociation with intra-articular pathologies, because of
its the complex anatomic relationship with the antero-
superior labrum and the hip joint capsule. Intra-articu-
lar pathologies may be associated with iliopsoas
tendinopathy up to 50% of cases, while iliopsoas ten-
don may produce a labral injury itself5.
Tenotomy has been described as an effective treat-
ment in patients with iliopsoas tendinopathy or inter-
nal snapping hip syndrome which do not respond to
conservative treatments6. Both open and arthroscopic
surgical techniques are reported for iliopsoas tendon
release with good results. However, a higher success
rate, less recurrence, fewer complications, decreased
postoperative pain and better cosmetics have been
reported with endoscopic management compared to
open surgery7. Failure to recognize the iliopsoas
pathology while performing hip arthroscopy have
been proved to be a cause of persistent pain and
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poor long-term outcomes8. For this reason, many Au-
thors actually underline the importance of managing
iliopsoas tendon disorders while performing intra-ar-
ticular procedure7,9. 
The aim of this study is to report the clinical and func-
tional results at a mean of 4 years follow-up of a se-
ries of patients affected by FAI and an associated il-
iopsoas tendinopathy, treated with hip arthroscopy
and transcapsular tendon release. The hypothesis is
that arthroscopic FAI treatment and iliopsoas release
reduce symptoms and improve hip function.

Materials and methods

We reviewed retrospectively the data on 15 patients
(4 men, 11 women) who underwent hip arthroscopy
and transcapsular iliopsoas tendon release for FAI
with associated iliopsoas tendinopathy. All the pa-
tients have been treated in the period from May 2011
to December 2012. Both surgical and study proce-
dures were performed after the patients had signed a
written consent and after approval by the local Inter-
nal Review Board (IRB-Clínica Las Condes, Santiago
de Chile, Chile). The study has been performed ac-
cording the basic principles and recommendations in
clinical and field science research10. 

Inclusion and exclusion criteria
Inclusion criteria were clinical and imaging evidence
of FAI and iliopsoas tendinopathy, patient older than
18 years and younger than 50. Exclusion criteria

were patient with X-ray evidence of hip osteoarthrosis
(Tönnis grade 2 or higher), revision hip arthroscopy,
patients with co-morbidities predisposing to os-
teoarthritis such as rheumatological disorders, avas-
cular necrosis, Legg-Calvé-Perthes disease, Ehlers-
Danlos syndrome, chronic renal failure, previous in-
tra-articular fractures. Patients with total hip arthro-
plasty were also excluded.

Patient assessment
A detailed physical examination was conducted in all
patients, who were examined by an orthopaedic sur-
geon with a full training and great experience in hip
and pelvic surgery (R.M.). 
Anterior impingement test was considered positive if
pain was elicited in forced flexion combined with in-
ternal rotation of the hip (FADIR test)11. The FABER
test was evaluated in all cases11. When the patient
referred pain at the iliopsoas tendon palpation or at
the palpation at the hip flexion against resistance, it
was considered positive for iliopsoas tendinopathy.
Evaluation of internal snapping of the iliopsoas ten-
don was performed as the hip was brought from a
flexed, abducted, and externally rotated position into
extension with internal rotation11. All physical exami-
nations were performed and documented in degrees
in a clinical setting.
All patients took standard weight-bearing anterior–
posterior radiographs of the pelvis and cross-table
view of the hip (Figure 1). Assessment of radiograph-
ic signs of FAI was also performed. 
Cam impingement was assessed by the measure-
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Figure 1. Preoperatory X-ray of a 22-year-old woman with a combined FAI and associated iliopsoas tendinopathy. The
cross-over sign is detectable on the AP pelvis X-ray, and the bump with an α-angle of 72° is showed into the cross-table
view of the hip.



ment of the alpha angle on the cross-table view of the
hip and femoral head-neck offset12. An alpha angle of
greater than 50° and a femoral head-neck offset low-
er than 10 mm were considered pathologic13. Pincer
impingement was defined as a lateral center edge an-
gle (LCEA) by Wiberg greater than 35° and/or a ex-
trusion index smaller than 20%14. Acetabular retro-
version, indicated by crossover sign, was explored for
on AP pelvic view. The symphysis-coccyx distance
was respected (1 to 2 cm) to avoid functional retro-
version due to anterior pelvic tilt. Osteoarthritis was
assessed from the AP pelvic X-ray and graded ac-
cording to the Tönnis classification15. 
An artro-MRI of the affected hip was performed to di-
agnose the labral injury, chondral defects or
tendinopathy of the ligamentum teres. All patients un-
derwent a diagnostic intra-articular lidocaine injection
to confirm the diagnosis.
Modified Harris Hip Score and Vail score were admin-
istered to all patients before surgery (T0), at follow-up
at 1 year (T1) and final follow-up (T2). The VAS score
was also administered preoperatively and at each con-
trol. Follow-up data were obtained through office visits
with the operating surgeon (RMP) and a phone calls
from a fellow (AGV; CRM). The date of the office visits
or of the phone call was used as the follow-up date.

Surgical technique
Under spinal anaesthesia and superficial sedation,
the patient was positioned supine. First traction was
applied to the affected lower limb and the joint was
distracted. To confirmed hip joint distraction an image
intensifier was used. Than traction was released and
the hip and the lower limb were prepared and draped
in the usual sterile fashion. Chlorhexidine was used
to prepare the skin and a clear drape (3M Health
Care, St Paul, Minnisota, USA) was used for the limb.
All arthroscopies were performed by the same sur-
geon (R.M.P.) After distract the hip joint, the antero-
lateral portal was performed by introducing a fluo-
roscopy-guided spinal needle in the central compart-
ment. A 70° arthroscope was used. A second modi-
fied anteromedial portal was established under direct
vision16.
A diagnostic round was performed into the joint and
all pathologies were registered. After capsulotomy,
direct signs of iliopsoas tendinopathy were look for,
as hyperemia, macroscopic degeneration of the ten-
don or a labral tear at 3 o’clock. Then, tenotomy was
performed through the central compartment at the
level of the labrum (Figure 2). After iliopsoas tendon
release, acetabuloplasty was performed taking into
account acetabular and femoral anatomy, intra-articu-
lar damage, and ligamentous laxity. The labrum was
repaired with 1 to 4 bonny anchors (S&N) and mi-
crofractures were performed at the labrum-cartilage
junction when it was injured. Then, the traction was
released and the bumpectomy was performed. The
cheilectomy was performed under direct vision and
the hip was moved from flexion to full extension and
rotated to check for correct resection of the bump. In
all cases PRP was positioned at the head-neck junc-

tion. The skin closed with subcuticular absorbable su-
tures. Post-operatively, all patients underwent supine
standard X-ray of the pelvis and cross-table view of
the hip (Figure 3).

Post‑operative rehabilitation
Post-operative mobilization with crutches was initiat-
ed as soon as possible, and weight-bearing allowed
as tolerated. Passive hip flexion–extension mobiliza-
tion with Kinetec® and active mobilization was start-
ed immediately after surgery. Static bicycle was pre-
scribed for 15 minutes twice a day from the first post-
operative day. The patient started a rehabilitation pro-
gram with a physiotherapist with expertise in hip
surgery one week after surgery. At 4 weeks one
crutch was removed, and full weight bearing without
crutches is allowed 6 weeks after surgery. Celecoxib
200 mg twice a day was prescribed for 3 weeks as
prophylaxis of heterotopic calcifications.

Statistical analysis
Descriptive statistics are presented as mean (±SD).
The T-Student test for independent samples was
used to detect for differences between baseline and
follow-up for each variable. A p value <0.05 was con-
sidered to be statistically significant. Statistical analy-
sis was performed by using SigmaPlot 11.0 software
(Systat Software, Tulsa, OK, USA).

Results

Nineteen patients (21 hips) were diagnosed for FAI
and a transcapsular release of iliopsoas tendon. Of
these, 1 patient was excluded because of a chodral
injury, 1 was a revision hip arthroscopy and 2 pa-
tients were lost at follow-up. So, 15 patients (17 hips)
who met the inclusion criteria were included into the
study. The mean age was 33.5 years (range 18-49;
S.D. 10.7). Patients referred hip pain from a mean of
12.3 month (min 3 months-max 48 months).
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Figure 2. Intra-operative image of the transcapsular re-
lease of the iliopsoas tendon.



Based on preoperative plain radiographs, 3 hips
(17%) were classified as having CAM-type impinge-
ment, 2 (12.5%) were classified as PINCER-type, and
12 hips (70.5%) as mixed. Ten hips (59%) showed no
osteoarthritis on X-ray (Tönnis grade 0) and 7 (41%)
showed signs of early osteoarthritis (grade 1). The
median alpha angle decreased from 60° to 46.5, the
median Weber angle from 34° to 33.5° and the
femoral head-neck offset changed from 5.37 mm to 8
mm after the femoroplasty. 
The median preoperative mHHS was 74.7 (range
39.6-93.4; SD=17), and the median preoperative
VAIL score was 53 (range 30-78; SD=15.1). At final
follow-up, the median mHHS increased to 95.8
(range 69-100; SD 8.4) and the median of VAIL score
was 85 (range 57-100; DS=14.4). The differences
were statistically significant for both scores (p<0.001;
p=0.026 respectively). According to VAS score, a sta-
tistical significant improvement was also found from
the preoperative to final follow-up, from a median of
5.5 (range 3-7) to 0 (range 0-5). There were no cases
of worsening of osteoarthritis according Tönnis scale.
Two patients referred a recurrence of pain one year
after surgery who were treated conservatively. No
other complications have been reported in this study.

Discussion

FAI is a recognized cause of hip pain, and arthro-
scopic treatment is gaining popularity worldwide. Pa-
tients undergoing hip arthroscopy for FAI and labral
injuries showed excellent short-term results, signifi-
cant increased clinical outcomes, high return-to-sport
rates and few complications17,18. Due to the complex

anatomic relationship between the iliopsoas tendon
and the anterior surface of the hip joint, intra-articular
pathologies can be associated with a il iopsoas
tendinopathy and vice versa. Patients affected by in-
ternal snapping hip syndrome may show associated
intra-articular lesions in more than 50% of cases19.
The iliopsoas tendon itself may be the cause of a
labral injury. Domb et al. described an anterior labral
injury at the 3 o’clock position directly beneath the il-
iopsoas tendon, which lies in an extra-articular posi-
tion immediately beyond the joint capsule, which is
the direct consequence of an iliopsoas impingement5.
With the increasing number of primary hip arthro-
scopies being performed, surgeons are increasingly
facing with patients with recurrent or persistent pain,
and with the need of a revision surgery. Recent stud-
ies reported a revision rate after hip arthroscopy from
1.9 to 7.7%, with a mean interval between the first
arthroscopy and revision surgery of 25 months20,21.
The most common cause for revision hip arthroscopy
are residual FAI (from 68% to 81% of cases), labral
pathology or reruptures (53%), cartilage injuries
(36%), adhesions (24%), ligamentum teres pathology
(15%), iliopsoas tendon pathology (13%) and loose
bodies (6%)21,22. Gupta et al. recently reported that in
20% of patients who had a revision hip arthroscopy
surgery an internal snapping hip was objectivated at
the preoperative physical examination, and that an il-
iopsoas tendon release was performed in 37% of all
patients23. A recent systematic review of the literature
reported a mean incidence of psoas release during
hip arthroscopy revision of 15%24. It is now clear that
an iliopsoas tendinopathy may influence long term re-
sults and that it can be the reason of revision surgery
in an high percentage of cases. For this reason an
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Figure 3. Postoperative imaging of the same patient. 



accurate preoperative clinical examination is manda-
tory. Iliopsoas tendon pain may simulate a labral in-
jury. Pain is located at the groin and is esacerbated
with sports activities and with hip flexion below 90°.
At the clinical examination the pain can be evocated
by direct palpation of the iliopsoas tendon and/or by
the isometric contraction of the hip flexors and the
knee in moderate flexion. 
Both open and endoscopic surgical techniques have
been described for iliopsoas tendon release. Many
articles have been reported in the literature about
open surgical release or lengthening of the iliopsoas
tendon. However the result of open surgery are mod-
erate probably because of the impossibility to treat in-
tra-articular pathologies. Furthermore, a complica-
tion’s rate up to 40% of cases has been reported19.
Encouraging results have been showed with endo-
scopic release. Higher success and less recurrence
rate, fewer complications, and decreased postopera-
tive pain compared to open surgery have been re-
ported. Endoscopic iliopsoas release may be per-
formed at the level of the lesser trochanter by and ad-
ditional portal25, or by a transcapsular approach. In
this case, the tendon release is performed across the
hip joint through an anterior capsulotomy at the level
of the labrum or at the femoral neck. Cadaveric stud-
ies showed some differences in performing tendon
release at the lesser trochanter compared at the
labrum26. At the level of the labrum, the muscle-tendi-
neous junction consists of 60% muscle and 40% ten-
don. At the femoral neck it is about a 50-50%, while
at its insertion on the lesser trochanter, it consists of
40% muscle and 60% tendon. So, some Authors sug-
gest that transcapsular release should be the ideal
site for tenotomy because the muscular portion of the
iliopsoas muscle is preserved, while releasing the
tendon at the lesser trochanter would be equivalent to
releasing the entire iliopsoas muscle belly-tendon
complex27. For this reason we routinely perform tran-
scapsular release of the iliopsoas tendon at the ac-
etabular labrum. However, these conclusions are
bases a cadaveric anatomic studies, and a compara-
tive study showed no significant differences in clinical
scores at long term follow-up between the two tech-
niques28.
Good to excellent results have been reported after
endoscopic released of iliopsoas tendon for internal
snapping hip syndrome, but we are not aware of
studies reporting results of tendon release in arthro-
scopic treatment of FAI. Our study showed good to
excellent clinical results, improved pain and a statisti-
cal significant improvement compared to preoperative
scores, which can be compared to that of patients
without a iliopsoas pathology published in literature.
However, two patients referred persistent mild to
moderate pain one year after surgery, which was
managed conservatively. We evaluate all patients for
clinical signs of iliopsoas tendinopathy preoperatively,
and when they are positive, we routinely perform the
tenotomy together with labral repair and others intra-
articular procedures. A few things are important to
keep in mind while performing iliopsoas release. Re-

cent studies showed that a multiple iliopsoas tendon
may exists in a large number of patients6,29. Philippon
et al.9 in a cadaveric study found that the iliopsoas
tendon was composed by two tendons in 64.2% of
cadavers, by three tendons in 7.5% of cases and a
single tendon in only in 28.3% of cases. These stud-
ies suggest that, once thought to be a rare anatomic
variant, the finding of 2 or multiple iliopsoas tendons
is very common, and that an incomplete release may
be the cause of recurrence of groin pain and may re-
quire a revision surgery. So, if a tendon smaller than
10 mm of diameter is encountered, an additional ten-
don should be sought out, because it is probable that
this represents only one portion of the tendon. 
A significant loss of flexion strength is experienced by
all patients after surgery. In a recent MRI study, atro-
phy of the iliacus muscle and of the psoas muscle
were found in the 85% and 75% of patients respec-
tively30. Even if atrophy was not associated with a
significant decrease in hip function, and no significant
differences in clinical outcomes were found at long-
term follow-up between the operated hip and the con-
tralateral healthy limb, patients should be informed of
the loss of flexion strength after surgery, which nor-
mally improves from 6 to 10 months6,31. Finally, cau-
tion should be paid in performing iliopsoas tendon re-
lease in presence of risk factors of instability. The ilio-
psoas tendon is an important active stabilizer of the
hip joint, and hip dysplasia, excessive acetabuloplas-
ty, excessive capsulotomy, ligamentum teres resec-
tion, ligamentous laxity, and long distraction time re-
sulting in ligament elongation, have been all recog-
nized as potential risk factors for post-operative hip
instability32. Micro-instability, early joint degeneration,
subluxation and hip dislocation have been reported
after labral repair, acetabular rim trimming and iliop-
soas tenotomy, in particular in patients with hip dys-
plasia33. Therefore, a careful selection of the patients
avoid excessive acetabular rim trimming and capsulo-
tomy are recommended in case of risk factors of hip
instability.
This study has several limitation. One of the most im-
portant is the lack of control group consisting of pa-
tients treated with hip arthroscopy but without iliop-
soas tendon release. Than, the relatively small sam-
ple size is a limitation of the study, making statistical
analysis of the data difficult. Evaluation of outcome
after hip arthroscopy is also challenged by the lack of
dedicated subjective outcome instruments for pa-
tients with non-arthritic hip pathology. The loss of
flexion strength was not measured. However this
does not seem to affect the clinical score at long-term
follow-up.

Conclusion

Iliopsoas tendinopathy can be associated to FAI in a
large number of patients, and failure to diagnose and
treat it may be the reason of poor results and a revision
surgery. Arthroscopic iliopsoas tendon release seems
to produce good clinical outcome in these patient, re-
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duce pain and the rate of a revision hip arthroscopy.
Further studies involving more patients with longer fol-
low-up are needed in order to evaluate the effective-
ness of the treatment and the long-term outcomes. 
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