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Abstract

Ischiofemoral impingement (IFl) is a rare cause of hip pain. In this pathology there is a space conflict between ischial
tuberosity and lesser trochanter, with damage to quadratus femoris muscle, causing hip pain of extra-articular origin. The
best treatment choice for IFl remains unclear. The endoscopic treatment of IFI could be centered in the lesser trochanter
or in the ischial tuberosity, and aims the decompression of IFS. We present a case of bilateral IFl treated by endoscopic
lesser trochanter resection and describe the surgical technique used. The surgical treatment for IFl could be “open” or
by endoscopic approach and could be centred in the lesser trochanter or in the ischiatic tuberosity. In this technique, as
we present, there is no need of traction or a hip specific table. To use the above mention posterior approach, we use the
internal rotation to project the lesser trochanter posteriorly, thus providing a good access the posterior surface of lesser
trochanter. This internal rotation is essential in order to allow the surgeon to be able to do the posterior partial resection
of lesser trochanter. Another advantage of this procedure is that it can be done with knee arthroscopy set, without
the need for hip specific instruments. We consider that lesser trochanter partial resection by an endoscopic posterior
approach is a good option in the treatment of patients with IFI who fail to respond to conservative treatment.
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Introduction in quadratus femoris. Torriani, et al. [6] compare the MRI
study of 12 hips of 9 patients with hip pain and abnormal
sign in quadratus femoris muscle with a control group. All
the affected patients were woman with a mean age of 53
years. The ischiofemoral space (IFS) was significantly nar-
rower in patients affected compared with control group
(13 £ 5 mm vs. 23 £ 8 mm, respectively [6]).

Ischiofemoral impingement (IFl), although uncommon,
is one of the causes of hip pain [1]. In this pathology there
is a space conflict between ischial tuberosity and lesser
trochanter, with damage to quadratus femoris muscle,
causing hip pain of extra-articular origin. This condition
has been associated with trauma or previous surgery, but
it can occur in the absence of these risk factors [2]. John- Anatomically the IFS was considered to be of + 20 mm [3].
son first described it in 1977, in 3 patients after hip sur-
gery, 2 case.s after total hip replacement (THR) and 1 Fase *Corresponding author: Nuno Reais, Department of Orthope-
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In the MRI we might consider two measurements; Ischiofem-
oral space: The narrowest distance between the lateral cor-
tex of the ischial tuberosity and medial cortex of the lesser
trochanter and Quadratus femoris space (QFS): The narrow-
est space for passage of the QFM delimited by the superolat-
eral surface of the hamstring tendons and the posteromedial
surface of the iliopsoas tendon or lesser trochanter [4].

Clinically it can manifest as groin or buttock pain, with-
out history of a precipitating factor, which can radiate distally
[7]. In the physical examination the combination of exten-
sion, adduction and external rotation can reproduce the im-
pingement, as described by Johnson [3,7]. In the differential
diagnosis it is important to consider other conditions such
as snapping Psoas tendon, sciatica, chronic hamstring injury,
quadratus femoris tear and adductor tendonitis [7]. The Psoas
bursitis and hamstring tendonitis may be a consequence of
the impingement or a cause of additional narrowing of the
IFS.

The diagnostic investigation should include pelvic X-Ray
that can show only lesser trochanter sclerosis and MRI. MRI
allows the measurement of IFS and QFS and could demon-
strate alterations in quadratus femoris. In our opinion, the
abnormal sign in quadratus femoris is the most important im-
agiologic sign of ischiofemoral impingement.

The best treatment choice for IFl remains unclear. Con-
servative measures such as rest, activity restriction, NSAID’s,
physical therapy and steroid injection (image guided) may
produce pain relief, however they could be limited in time
[4,5,7,8].

Johnson first described surgical treatment with lesser tro-
chanter resection. This approach could produce consider-
able morbidity and flexion weakness [7]. More recently the
endoscopic approach gained popularity in the treatment of
extra-articular pathology around the hip. The endoscopic ac-
cess to IFS it’s possible and has been first described by Byrd in
2011 [9]. The endoscopic treatment of IFl could be centered
in the lesser trochanter or in the ischial tuberosity, and aims
the decompression of IFS. The decompression of IFS has the
potential risk of femoral head avascular necrosis [10]. The
aim of this study is to present a case of bilateral IFI treated
surgically with endoscopic partial lesser trochanter resection
and the description of the technique used.

Case Report

Female with 35-years-old, housekeeper with recreation-
al sports activity. Referred to our outpatient clinics by the
general physician with bilateral hip pain, worst in the right
hip. The patient complained of right hip pain that radiated to

28-02-2011, 10:33:52
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IFS.

Figures 1: a) Pre-operative X-ray; b-d) MRI showing right hip quadratus femoris edema and wasting with a 20 x 7 mm collection in the
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buttock and thigh. In the left hip the patient referred a dis-
comfort with occasional groin pain. The patient was capable
of walking without external support and describes the pain,
in the right hip as an 8 in the Visual Analogic Scale (VAS) with
a Womac Score of 58. The pain was aggravated with exer-
cise and only partial relief was obtained with NSAIDs. At the
physical examination the patient had pain in the extremes
of range of motion, mainly adduction and external rotation,
and a slight limitation of internal and external rotation. The
X-ray (Figure l1la) demonstrated bilateral crossover sign, a
subtle sclerosis in the right lesser trochanter and a bilateral-
ly narrowing of the ischiofemoral space (IFS). The magnetic
resonance imaging (MRI) (Figure 1b, Figure 1c and Figure 1d)
revealed bilateral reduction of IFS, with bilateral quadratus
femoris hyper-signal and edema and wasting. In the right

hip the MRI revealed a 20 mm x 7 mm collection in the IFS.
The patient was initially treated with physical therapy and
non-steroidal anti-inflamatory drugs (NSAIDs), with partial
relief of pain, but maintained the in ability to resume sports
activities. We proposed to the patient a right IFS ultrasonog-
raphy-guided injection with steroids and ropivacain. After the
injection, relief of pain was achieved, that was sustained for
two months, after which, it returned to the previous level. In
face of the MRI evidence of quadratus femoris edema and
wasting and the symptomatic relieve after IFS injection, the
patient was proposed to a right hip endoscopic lesser tro-
chanter partial resection for treatment of IFI.

After the surgery the patient initiated a rehabilitation
program and was allowed partial weight bearing in the first

E

showing quadratus femoris edema and wasting in the left hip.

Figures 2: a,b) X-Ray after the first surgery showing a widening of the right IFS with the remaining of the lesser trochanter after partial
resection and a narrowing of the left one; c-f) MRI showing resolution of right hip quadratus femoris edema after the surgery and

F
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3 weeks. In the first follow-up consultation, at 4 weeks, the
patient referred a slight groin pain and was capable of full
weight bearing. At 4 months post-operative the patient de-
scribed her pain as a 2 in the VAS and scores 81 in the Wom-
ac Score. The work activity was resumed at the third month
post-operative and recreational sports at the fourth month
post-operatively.

Fourteen months after the surgery the patient returns
to outpatient clinic with complaints of pain in the left hip,
located in the left groin, that radiates to the left buttock,
with no complaints in the right hip. In the physical exami-
nation the pain was triggered with the combination of ad-
duction and external rotation. Patient scored her pain as a
7 in the VAS and scores 62 in the Womac Score. The X-ray
(Figure 2a and Figure 2b) reveals a narrowing of the IFS in
the left hip. The MRI (Figure 2c, Figure 2d, Figure 2e and
Figure 2f) reveals signs of previous surgery in the right hip
with no narrowing of IFS and with no evidence of quad-
ratus femoris edema or wasting. Left hip MRI (Figure 2c,
Figure 2d, Figure 2e and Figure 2f) revealed a reduced IFS
with quadratus femoris edema and wasting and a small flu-
id collection. These complaints didn’t resolve with physical

Figure 3: Post-operative (both hips) X-Ray with widening of IFS.

therapy and NSAIDs, so we proposed surgical treatment
with left hip endoscopic partial lesser trochanter resection.

After the left hip surgery, the patient followed the same
post-operative protocol as to the right hip: Partial weight
bearing for 3 weeks with immediate rehabilitation program.
The postoperative X-ray (Figure 3) revealed an increase in
both hips IFS (Table 1).

Surgical Technique

The patient is positioned in lateral decubitus with leg
supported in a radiolucent table under general anaesthe-
sia and without traction table (Figure 4a). The endoscopic
portals are defined under fluoroscopic control (Figure 4a,
Figure 4b and Figure 4c). Initially, 2 portals are made - pos-
tero-lateral and distal postero-lateral, parallel to the pos-
terior border of the femur and centred in the vastus ridge,
at level of the lesser trochanter (Figure 4d). The procedure
is performed using a 30° arthroscope, using, initially, the
distal portal as a work portal with the leg in neutral posi-
tion. It could also be done with a 70° arthroscope, accord-
ingly with the surgeon experience and preference. Under
fluoroscopy guidance the lesser trochanter is located (Fig-
ure 4b and Figure 4c).

After the initial access the leg is positioned in internal ro-
tation (maximum internal rotation), to project the lesser tro-
chanter posteriorly and allow the surgeon to palpate the pos-
terior femur, gluteus maximus tendon, inspect the peri-tro-
chanteric space and locate the lesser trochanter. With the
fluoroscopy guidance and the ability to internally rotate the
leg, the surgeon is capable of locating the lesser trochanter at
any time during the surgery.

In this stage, endoscopically we identify the gluteus
maximus insertion (distally), the lesser trochanter, quadra-
tus femoris and sciatic nerve. It’s advisedly to be aware of
the circumflex vessels along the superior border of quad-
ratus femoris and avoid them. The sciatic nerve runs pos-
teriorly and after its identification the surgeon must work
near the posterior border of the femur to avoid damage to

Table 1: Summary of clinical case (IR- Internal Rotation, Add- Adduction, ER- External Rotation, IFS- Ischiofemoral space).

Right hip

Clinical features

Hip pain with extension to buttock and thigh

Left hip

Hip pain with occasional groin pain

Pain and limitation in the extremes of movement (mainly IR,

Add and ER)
Imaging findings X-Ray:
-Crossover sign
-Narrowing of the IFS
-Sclerosis in the lesser tuberosity

MRI:

-Narrowing of the IFS-hyper-signal, edema and wasting of

the quadratus femoris muscle
-Collection in the IFS

Outcome after surgery  No symptoms at 14 months post-operative

X-Ray:
-Crossover sign

-Narrowing of the IFS

MRI:
-Narrowing of the IFS

-Hyper-signal, edema and wasting of the quadra-
tus femoris muscle

No symptoms at 14 months post-operative
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d) Posterolateral and distal posterolateral portals.

Figure 4: a) Patient positioned in lateral decubitus with leg hold in internal rotation as needed; b,c) Fluoroscopic marking of the portals;

Figure 5: a) Lesser trochanter; b) Burr resection; c) Lesser trochanter after partial resection.

sciatic nerve. After the identification of these structures,
and using the radiofrequency probe, the lesser trochanter
is delimitated by posterior approach in a way in which it
is possible to preserve, partially, the iliopsoas tendon at-
tachment.

After the individualization of the lesser trochanter and
definition of the amount of the resection, the lesser trochant-
er is resected using a 4 mm eccentrical burr, under fluoros-
copy guidance (Figure 5). For the partial resection we use a
“quadrant” principle similar to that we use in CAM resection,
to better control the amount of resection. The fact that the
lesser trochanter resection is partial and more posterior per-
mits to preserve the iliopsoas tendon insertion and, theoret-
ically, to have better flexion of the affected hip. In the post-
operative period the patient is allowed partial weight bearing
for 3 weeks, and initiates physiotherapy for rehabilitation.

Discussion

Femoroacetabular impingment (FAI) has been recognized
as a cause of intra-articular hip impingement and a cause of
pain in non-arthritic hip in the last 15 years, but the extra-ar-
ticular impingement has been known for much longer occur-
ring, though, with lesser frequency [11]. This extra-articular
impingement (IFl) is defined as a “conflict” caused by a re-
duced space between the lesser trochanter and ischiatic tu-
berosity, with damage to quadratus femoris [6,7,11]. Patti, et
al. described the MRI findings of IFl as a congenital narrowing
of the space between the lesser trochanter and ischial tuber-

osity with abnormal MR signal intensity in quadratus femo-
ris [5]. Torriani, et al. found a significant narrowing of the IF
space in these patients (13 mm % 5) when compared with the
control group (23 mm + 8) [6].

Clinically, IFI can manifest as chronic pain in the groin or
buttock, that may radiate distally, without precipitating injury
[4-7]. The physical examination includes the long-stride walk-
ing test, palpation of the IF space and a provocative maneu-
ver with extension, adduction and external rotation eliciting
pain that resumes in extension and abduction [12]. The diag-
nosis is made by the combination of history, physical exami-
nation and MRI findings that shows reduced IFS with edema
and wasting of quadratus femoris [4,6,7,12].

The best treatment choice for IFI remains unclear. The
conservative measures with rest, activity restriction, NSAID’s,
physical therapy and steroid injection (image guided) may
produce pain relief, however they could be limited in time
[4,5,7,8]. Surgical treatment is reserved to patients in whom
conservative treatment fails. There are, in the literature, only
a few reports of surgical treatment of IFl, remaining unclear
what’s the best surgical approach in the treatment of IFI.

The surgical treatment for IFl could be “open” or by en-
doscopic approach and could be centered in the lesser tro-
chanter or in the ischiatic tuberosity [13]. Johnson, in his re-
port describing the IFl as an entity, described an open lesser
trochanter resection in his 3 patients, with relieve of symp-
toms, and recommended the lesser trochanter resection as a
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surgical option. Truong, et al. [13] reported a case of IFl in a
14-year-old girl with severe right hip pain due to IFl, refracto-
ry to conservative measures. They reported a good outcome
with open ischioplasty with complete remission of hip pain at
3 months post-operatively.

Byrd first described the endoscopic approach in the
treatment of IFl in 2011 [9]. Recently Saffran and Ryu
[10] and Hatem [12] have published their endoscopic
techniques. Saffran and Ryu report a case of endoscopic
decompression of IFl in a 19-year-old girl, by a lesser tro-
chanter resection by anterior approach. Hatem, et al. pub-
lished the results of endoscopic lesser trochanter partial
resection by a postero-lateral approach in 5 patients. At
2 years follow-up all patients present eda significant im-
provement in functional scores and in VAS, being pain free
[12]. Hernandez, et al. [14] described the results of 2 pa-
tients with IFIS who underwent surgery with endoscopic
total resection of the lesser tuberosity using the llizaliturri
and Camacho-Galindo [15] technique. Howse, et al. [16]
published an endoscopic technique similar to the tech-
nique we present.

In the endoscopic approach to IFl we have to consider
the risk of damage to medial femoral circumflex artery and
the first perforating femoral artery. Their location shows
that the posterior access is relatively safe to their pres-
ervation [17]. In the technique we present, the posterior
access and the work area defined, minimize the risk of vas-
cular damage.

In this technique, as we present, there is no need of
traction or a hip specific table. To use the above-men-
tioned posterior approach, we use the internal rotation to
project the lesser trochanter posteriorly, providing a good
access to the posterior surface of lesser trochanter. This
internal rotation is essential to allow the posterior partial
resection of lesser trochanter. Another advantage of this
procedure is that it can be done with knee arthroscopy set,
without the need for hip specific instruments. The post-
operative x-ray may underestimate the amount of resec-
tion, since this was a partial and posterior resection. One
of the limitations of our technique is that we don’t work in
the quadratus femoris or ischiatic tuberosity, so we treat
the impingement by enlargement of the distance between
lesser trochanter and ischiatic tuberosity and don’t have
the possibility of doing an ischiatic bursectomy or ham-
strings elongation. On the other hand, we work in a rela-
tively safe area, minimizing the risk of avascular necrosis
of femur.

One of the most important, theoretical, advantages of
this procedure is that we perform only a partial resection
of the posterior surface of the lesser trochanter, thus pre-
serving a significant amount of the iliopsoas insertion, and
theoretically, preserving the hip flexion. Goméz-Hoys, et
al. [19] and Blomberg, et al. [17] have performed anatomi-
cal studies of iliopsoas tendon footprint. The iliopsoas ten-
don and muscle are located on the top of lesser trochanter
anterior wall, and so, the posterior partial resection allows
the preservation of part of iliopsoas footprint. Hatem [13]

and more recently Howse [16] described a similar approach
to the lesser trochanter enhancing also the importance of
preserving the iliopsoas insertion. At the time the patient
was operated (2013), there was not any report of this pos-
terior approach in the literature. The presented patient
had a good outcome with resolution of symptoms in both
hips and with resolution of the quadratus femoris edema
and wasting confirmed by MRI in the right hip.

In conclusion, we consider that lesser trochanter partial
resection by an endoscopic posterior approach is a good op-
tion in the treatment of patients with IFl who fail to respond
to conservative treatment.
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