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A B S T R A C T

Ischiofemoral impingement (IFI) is a rare cause of hip pain defined by a narrowing of the space between the
lateral aspect of the os ischium and the lesser trochanter of the femur. Several underlying anatomic, functional
and iatrogenic pathologies have been identified for symptomatic IFI in native hip joints and after total hip arthro-
plasty. Clinical symptoms vary but most commonly consist of pain of the lower buttock and groin including the
inner thigh, and a snapping or clunking phenomenon is often reported. Symptoms may be provoked by a com-
bined extension, adduction and external rotation during physical examination and during long-stride walking.
Radiographs of the pelvis and an axial or false-profile-view of the hip as well as magnetic resonance imaging
(MRI)-scans should be obtained to strengthen the diagnosis. On MRI, the quadratus femoris muscle signal and
the space confined by the anatomic structures surrounding the muscle, the quadratus femoris space, are to be as-
sessed. Targeted infiltration of the muscle can be helpful both diagnostically and therapeutically. The literature on
differential diagnoses and treatment options for IFI is limited; therapeutic suggestions are offered only in case re-
ports and series. With this work, we aim to give a systematic approach to the non-surgical and surgical treatment
options for IFI based upon the current literature and the authors’ personal experience.

I N T R O D U C T I O N
Ischiofemoral impingement (IFI) is a rare cause of hip pain
first described in three patients after total hip arthroplasty and
proximal femoral osteotomy [1]. More recently, IFI affecting
native hip joints—even in childhood—has been described,
along with a variety of underlying pathologies [2–4]. This has
led to considerable interest not only in the causative anatomy
and pathophysiology, but also in the improvement of diag-
nostic and treatment options [5–8]. Clinically, symptomatic
ischiofemoral impingement is a rather rare entity. However,
typical changes in magnetic resonance tomography are com-
mon. So far, some small case series have been published in
addition to reports of single cases. Additionally, insight on
conservative treatment regimens and surgical techniques has
been offered. In the following, we aim to provide a concise

overview of the available literature, and to suggest a viable
treatment algorithm on the basis of these publications and
the authors’ experience with the management of ischiofe-
moral impingement.

D E F I N I T I O N A N D P A T H O L O G I C A L A N A T O M Y
IFI is defined as a narrowing of the space between the lat-
eral aspect of the os ischium and the lesser trochanter of
the femur (Fig. 1, Supplementary Video S1) with entrap-
ment of soft tissue structures [9]. A mechanical constric-
tion of the soft tissues between them, particularly the
quadratus femoris muscle, has been put forward as a cause
of symptomatic IFI [2, 3, 9].

There are several reasons for a narrowing of the ischio-
femoral space (IFS), which is defined as the shortest
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distance between the bony margins of the ischium and the
femur as measured on axial magnetic resonance imaging
(MRI) sequences (Fig. 1c and d). Congenital anatomic
conditions such as Coxa valga, developmental dysplasia of
the hip (DDH), acquired deformities as in osteoarthritis
with superomedial migration of the femur, sequelae of
Morbus Perthes, proximal femoral fractures, osteochon-
droma of the proximal femur or pelvis, iatrogenic causes
including total hip arthroplasty or valgus proximal femoral

osteotomy and positional or functional factors such as
increased hip adduction resulting from abductor insuffi-
ciency, predispose for mechanical conflict between the
lesser trochanter and the ischium [1, 4, 10–13]. Also, a nar-
rowing of the quadratus femoris space (QFS) between the
superolateral aspect of the hamstring muscles and the post-
eromedial aspect of the psoas tendon (Fig. 2) can be
caused by pathologies of these bordering soft tissues, such
as hamstring enthesopathy [3, 14].

Fig. 1. (A) Anteroposterior pelvic view exhibiting a reduced offset of the right hip on the grounds of coxa valga, suggesting possible
IFI. (B) Frontal view radiograph of the pelvis, status post proximal femur osteotomy for coxa valga causing IFI. Note increased dis-
tance between the lesser trochanter and the os ischium. (C) Ischiofemoral space in a patient with IFI due to bilateral coxa valga. The
right side is symptomatic. Solid line: Ischiofemoral space (IFS). (D) MRI of the same patient post proximal femur osteotomy and
hardware removal, now with normal IFS (solid line).
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The majority of patients described in the literature are
female [3, 10, 14, 15]. A bilateral narrowing of the IFS
with quadratus femoris abnormalities was reported to
occur in 25% of the patients examined by Torriani et al.,
but bilateral narrowing does not seem to be necessarily
accompanied by bilateral muscle abnormalities or symp-
toms of IFI [3, 16–18].

Ali et al. hypothesized on gait abnormality on the
grounds of gluteal tendon enthesopathy or rupture causing
or furthering the pathology [14]. They also mention the
possibility that degeneration or atrophy of the quadratus
femoris could be the cause, instead of the consequence, of
ischiofemoral impingement, by a muscular imbalance [14].
What originally causes the atrophy in this theory is, how-
ever, unclear. An underlying neurological or muscular dis-
order cannot be excluded.

C L I N I C A L S Y M P T O M S
Load-dependent pain of the lower buttock and/or the
groin and the inside of the thigh is uniformly described as
the main symptom [2, 3, 19]. The pain can radiate towards
the knee [3]. In most reports, symptoms are chronic for
several months or years, often increasing in intensity [16,
17, 20–22]. Also, radiation of the pain mimicking sciatica
can occur, likely due to the close anatomic relation of the
quadratus femoris muscle and the sciatic nerve [2, 18].
Palpating the ischium to cause pain during passive pro-
vocative movement can point towards IFI.

A snapping, clunking or locking sensation of the hip joint
is often described by patients during long-stride walking

caused by the lesser trochanter forcefully bypassing the os is-
chium (Supplementary audio S1) [2, 3, 14, 16, 17, 23].
Ganz et al. attributed a sense of instability in some of their
patients to a contrecoup mechanism which, in combination
with inadequate acetabular coverage, could subluxate the hip
when the lesser trochanter impinges on the ischium [10].

Patients usually describe worsening of symptoms or
snapping during pronounced extension of the symptomatic
hip, e.g. during running or taking larger steps.

Physical examination findings are not always specifically
suggestive of IFI. The provocation of symptoms by passively
extending, adducting and externally rotating the hip, first
described by Johnson, is most commonly mentioned as the
test of choice [1, 21, 22]. A passive flexion and internal rota-
tion was suggested by Tosun et al. to provoke pain by
stretching the impaired quadratus femoris muscle [23].

Gómez-Hoyos et al. described and validated two tests
for IFI: The long stride walking test consists of pain
evoked by the patient taking large steps. It has a sensitivity
of 92% and a specificity of 82%. The IFI test is performed
by passively extending and adducting the patient’s leg. The
resulting pain is not seen in extension and abduction. For
this test, the authors state a sensitivity of 82% and a specifi-
city of 85% [24].

Painless patients might exhibit functional leg length dis-
crepancy due to compensatory abduction of the leg in
order to increase the distance between the lesser trochan-
ter and the ischium [10].

R A D I O L O G I C A L F I N D I N G S

Conventional radiographs
Imaging should include and begin with conventional radio-
graphs of the pelvis and an axial view of the hip to evaluate
hip configuration and assess concomitant bony pathologies
[25]. In patients with history of hip surgery, special atten-
tion must be paid to changes in hip offset.

Magnetic resonance imaging
MRI-scans are the method of choice in order to assess IFS,
QFS and possible soft tissue affection. Apart from the dis-
tance of the lesser trochanter and ischium, femoral neck
anteversion and lesser trochanteric retroversion, signal al-
terations of the quadratus femoris, surrounding muscles
and tendons as well as intraarticular pathologies should be
evaluated [26].

Patients characteristically present with a reduced IFS
and QFS with concomitant quadratus femoris muscle belly
oedema, partial tear or atrophy [3, 14, 27, 28]. These
changes are not always located at the narrowest part of the
QFS [29]. Tosun et al. report some degree of fatty

Fig. 2. MRI T2 sequence of a patient with IFI of the left hip.
Outlined arrow: quadratus femoris muscle belly oedema, solid
arrow: Sciatic nerve.
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degeneration of the quadratus femoris muscle in 94% of
the patients examined in their study [28].

Interestingly, in a recent publication by Özdemir et al.,
signal alterations in the quadratus femoris muscle were
seen in 9.1% of asymptomatic subjects. However, these al-
terations were always associated with a narrow IFS and
QFS [29]. After studying a population with multiple her-
editary exostoses causing IFI, Yoong et al. reported that
signal alterations in the quadratus femoris were associated
with a reduced IFS in most cases and patients exhibiting al-
terations were always symptomatic [12].

Ali et al. reported a case where after trauma, no patholo-
gies where seen on an initial MRI scan. However, subse-
quent MRIs showed incremental narrowing of the IFS and
an abnormal signal in the quadratus femoris muscle [16].
In chronic cases resistant to conservative therapy, a tumour
mass has to be taken into account, as well [30]. Thus, in
cases of suggestive symptoms with no initial visible path-
ology, repeat MRI studies may be warranted.

After total hip arthroplasty, the use of metal-artefact
reduced sequences of MRI (MARS-MRI) or single photon
emission computed tomography (SPECT) can be helpful
to evaluate the ischiofemoral distance and adjacent soft tis-
sues (Fig. 3).

IFS and quadratus femoris space
In the first publication on the issue, a normal IFS was es-
tablished as 20 mm wide, without clarifying the origin of
this statement [1]. Several radiological and cadaveric stud-
ies measuring normal and pathological IFS and other spa-
tial parameters have since been conducted [3, 29, 31, 32].
In these, the IFS in a healthy population is reported to be
between 18 and 26 mm [3, 29, 31, 32]. The quadratus

femoris space was measured at 12 mm in women by
Torriani et al., while Sussmann et al. postulated 20.4 mm in
a cadaveric study [3, 31].

These ranges are due to numerous influences both ana-
tomical and dependent on the measurement technique.
Some authors measured the ischiofemoral distance using
CT-scans, others using MRI. Secondly, depending on de-
partmental protocols, the scans are performed with the
legs in a relaxed (therefore, most likely externally rotated),
a neutral or an internally rotated position [3, 32]. Average
distance between the lesser trochanter and ischium differs
in neutral rotation, 40� internal rotation, and 60� external
rotation with 2.8, 4.3 and 1.4 cm (SD 0.7), respectively
[33].

In addition, gender-specific differences in pelvic anat-
omy affecting the IFS are discussed [3, 32]. The intertuber
distance, which is wider in females, is reported to be associ-
ated with a reduced ischiofemoral distance [29].

In a recent study, the ischiofemoral distance was shown
to decrease with age and with reduction of hip offset [32].
Furthermore, the IFS exhibits a broad intraindividual range
[29].

In a recent meta-analysis, Singer et al. showed that a
cut-off IFS of� 15 mm yielded a sensitivity of 74.9% and a
specificity of 81%, while a cut-off QFS �10 mm resulted in
a sensitivity of 78.7% and a specificity of 74.1% [34].

Other findings
Concomitant pathologies are consistently reported and
should be thoroughly analysed before treatment to estab-
lish the most appropriate therapy. Intraarticular concomi-
tant pathologies of the hip were reported in three out of
five patients examined by Hatem et al. [27]. With this re-
spect, Ricciardi et al. hypothesized that extra-articular im-
pingement may cause a contrecoup mechanism which is
finally leading to intraarticular damage [35].

Extra-articular soft tissue entities reducing the QFS in-
clude—among others—acute and chronic psoas and ham-
string tendinopathy/avulsion and neobursa formation in
the vicinity of the impinging structures [3, 14, 15].
Sometimes, sclerotic areas or cysts within these structures
are seen [2, 22]. Extensive muscle belly oedema in the
quadratus femoris is associated with a greater likelihood of
oedema in the hamstring or psoas [3]. Measurement of the
proximal hamstring insertion area revealed significantly
larger areas in symptomatic patients [28]. There seem to
be interrelations not only between the IFS limited by bony
landmarks and the QFS limited by the adjacent muscles,
but also among these adjacent soft tissues themselves.

In summary, the combination of the aforementioned
symptoms and typical changes seen on MRI points

Fig. 3. SPECT of patient with IFI after THA. Altered bone me-
tabolism due to the impingement (arrow).
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towards the correct diagnosis. In uncertain cases, CT- or
ultrasound-guided infiltration of the quadratus femoris
muscle (Fig. 4) with corticosteroids and local anaesthetics
is helpful in ruling out differential diagnoses [1, 16]. Also,
the use of fluoroscopy or 3D animation of CT images
(Supplementary Video S1) to visualise the actual impinge-
ment upon provoking manoeuvres is recommended [27,
36]. The case for dynamic imaging has recently been made
by Johnson et al. and by Bardakos [5, 37].

T H E R A P Y
So far, clinical publications on therapeutic strategies in IFI
have been limited to case reports and small cohorts. To
provide a systematic approach, the following therapeutic al-
gorithm is proposed (Fig. 5) based on the available litera-
ture and the first author’s personal experience.

It is essential to first assess concomitant pathologies
that entail symptomatic IFI. Eliminating the underlying
concomitant causes will often also resolve symptomatic
IFI.

While specific conservative measures for most of these
entities exist and should remain the treatment of choice,
they lend themselves to surgical correction in cases where
conservative therapy falls short.

Causes for secondary ischiofemoral impingement
Pathologies can be divided into functional and structural
pathologies reducing IFS.

Structural pathologies often include coxa valga and
DDH which can be addressed by strengthening of the ab-
ductor mechanism and in cases of failure by varus and/or

lateralizing proximal femoral osteotomy to restore physio-
logical anatomical conditions (Fig. 1a–d) [38]. By the
same principle, corrective osteotomy is to be considered
for fracture sequelae. Gomez-Hoyos et al. were able to
show the connection between femoral neck anteversion,
but not lesser trochanteric version, on IFI [26].

An insufficiency of the hip abductor mechanism can
occur in native hip joints and after total hip arthroplasty
and cause a functional decrease of IFS [39]. When gait ab-
normality and abductor weakness persist after a regimen of
muscle strengthening and stretching physiotherapy and an-
algesia, surgery is indicated [40]. Several procedures have
been described ranging from open or endoscopic transoss-
eous repair to tendon transfer techniques [41, 42].

Leg length discrepancy is associated with numerous
musculoskeletal disorders and results in functional reduc-
tion of the IFS at the longer leg. A common iatrogenic
cause is total hip arthroplasty. Its treatment is primarily
conservative, using shoe inserts or modifications [43].

Hamstring enthesopathy or rupture is commonly en-
countered in athletes and can contribute to both a func-
tional and structural IFS narrowing [24]. The first line of
treatment consists of activity modification, physiotherapy
and non-steroidal anti-inflammatory drugs (NSAIDs), with
optional additive ultrasound, shock wave and electrical
stimulation therapy [44, 45]. Surgery is recommended for
injuries to more than two tendons, tendon avulsion of
more than 2 cm or after failure of a non-surgical treatment
attempt. In general, transosseous tendon reinsertion or
scar tissue resection and side-to-side muscle adaptation can
be performed [44–46].

Regarding reduced offset after total hip arthroplasty
(THA), Johnson resolved symptoms by resecting the lesser
trochanter [1]. The common principles of hip arthroplasty
component positioning and its influence on range of mo-
tion and offset should be considered during revision sur-
gery [47, 48]. As an exchange of a well-fixed component
might not be warranted for IFI, the use of head–neck
adapters and/or lateralizing inserts might present a less in-
vasive method of offset correction [49].

In eight patients with complex extra-articular hip im-
pingement most likely including IFI on the grounds of
Perthes’ disease, Ganz et al. proposed a distalization of the
lesser trochanter as part of the surgical strategy normalizing
ischiofemoral anatomy [10]. The eight patients described
were without recurring impingement at 3.5 years follow-up.

Exostoses compressing the quadratus femoris space can
be resected to successfully relieve symptoms, as was re-
ported by Viala et al. and Yoong et al. [12, 13].

For a summary of reported outcomes after non-surgical
and surgical therapy, see Table I.

Fig. 4. CT-guided injection of the quadratus femoris muscle.
The patient is in prone position.
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Idiopathic ischiofemoral impingement
Once concomitant pathologies have been addressed,
deemed not to be causing IFI, or excluded, we concur with
the majority of publications that the first line of therapeutic
efforts for symptomatic IFI should be conservative, and
surgery be reserved for cases not responding to conserva-
tive treatment [2, 3, 10, 14, 15, 17, 22].

The most commonly proposed therapeutic measures
are physiotherapy for strengthening and stretching of the
quadratus femoris muscle and other external rotators of

the hip, avoiding movements that provoke impingement,
and NSAIDs [2, 10, 19, 22, 28]. Safran et al. reported suc-
cessful treatment of IFI with these measures in more than
20 cases seen in their practice, but do not provide any out-
come measures. [22]. Lee et al. suggested adjunct analgesia
in the form of gabapentin and added interferential current
therapy. They report a normalization of hip range of mo-
tion and substantial pain relief in one patient [17].

Additional CT- or ultrasound-guided infiltration of the
quadratus femoris muscle with corticosteroids and/or local

Fig. 5. Treatment algorithm for symptomatic IFI including concomitant pathologies that commonly cause IFI.
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anaesthetics is described by some authors for diagnostic
and therapeutic aims [3, 14–16, 19, 22] (Fig. 4). Backer
et al. show superior pain relief with ultrasound-guided cor-
tisone injections over ‘conservative’ treatment. However,
they did not describe details of the ‘conservative’ therapy
applied in the control group, and their follow-up was lim-
ited to 2 weeks [15].

Successful use of proliferation therapy in two patients
has been reported by Kim et al. [20].

For cases refractory to non-surgical treatment, several
surgical options have been put forward. Of note, a minimum
duration for conservative therapy after which it is deemed
failed when symptoms persist or increase has not been
defined. Because of the paucity of available data, the deci-
sion to address IFI surgically remains an individual one.

Johnson et al., in their first description of the pathology,
resected the lesser trochanter in an open procedure in
three patients [1]. The procedure was successful in all of
them. Ali et al. reported using this treatment in a case
study, with the patient being asymptomatic 10 weeks post-
operatively [16].

Lesser trochanter resection can be performed arthro-
scopically, as well, as was described by Safran et al. and, in
variations, by other authors [18, 19, 22, 27, 50]. Wilson
et al. report an improvement in modified Harris Hip
Scores from a preoperative average of 43–91 points after
12 months in 7 patients [19]. Hatem et al. report an in-
crease of the modified Harris Hip Score from 51.3 points
preoperatively to 94.2 points at a follow-up of 2.4 years in
5 patients. Also, they saw a significant pain reduction from
6.6 to 1 points on the visual analogue scale. In their work,
they propagate a solely partial resection of the lesser tro-
chanter intending to avoid a potential weakening of the
psoas muscle and thus, hip flexion. Additionally, they
hypothesized a lower risk of femoral fracture after partial
resection [27].

With the same intention, IFI has also been treated by
surgically addressing the ischium. Truong et al. describe
the use of open ischioplasty on one patient in a case report,
with resolution of the impingement 12 weeks postopera-
tively [36].

Regardless of the technique employed, surgical
treatment of symptomatic IFI in cases not responding to
conservative measures is consistently reported to re-
solve symptomatic impingement. However, as was stated
above, the low prevalence of IFI and the small numbers re-
ported forbid generalizable assumptions as of yet.

C O N C L U S I O N
IFI is an important differential diagnosis for gluteal pain,
pain radiating along the posterior or medial thigh, andT
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snapping or locking of the hip joint. The diagnosis is con-
firmed by an accurate physical examination with provoca-
tion of symptoms in passive extension, adduction and
external rotation and characteristic findings on MRI scans.
These typically show a decreased distance between the
lesser trochanter and the most lateral aspect of the ischium
in conjunction with oedema in the quadratus femoris
muscle belly.

In uncertain cases, probationary infiltration of the quad-
ratus femoris or repeat imaging is warranted.

Underlying structural or muscular pathologies must be
taken into account when symptomatic IFI has been con-
firmed. Conditions causing or furthering the impingement
should be addressed specifically. If conservative treatment
fails, surgical options should be utilized.

In cases with no discernible underlying concomitant
pathology, with concomitant diseases present but not fur-
thering impingement, or with remaining symptoms after
treatment of the underlying conditions, IFI should be ad-
dressed directly. Because of very high success rates after
conservative therapy, all available conservative measures
should be employed in every case before considering sur-
gery. We suggest a conservative regimen of 3 months of
physiotherapy and strengthening of the hip abductors, ac-
tivity modification and analgesia with additional injection
therapy. Cases refractory to this regimen are surgically ad-
dressed. When surgical treatment is needed, several tech-
niques are available with favourable outcomes considering
pain, function and complication rates, and underlying con-
comitant pathologies should be corrected.
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