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Introduction
Pain in the adolescent hip poses a diagnostic challenge for the 
physician [1]. A wide range of causes must be considered in the 
differential diagnosis [2]. Quadratus femoris (QF) is an external 
rotator of the hip. Originating from the lateral aspect of the 
obturator ring above the ischial tuberosity, it inserts at the 

quadrate tubercle and the adjacent intertrochanteric crest. 
Although it is rather uncommon, QF pathology is a well-
recognized cause of hip pain [3].
Ischiofemoral impingement (IFI) is a pathological condition 
defined by hip pain associated with narrowing of the 
ischiofemoral (IF) space. Initially described as a cause of post-
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Introduction: Hip pain in children and adolescents may become a diagnostic challenge. A wide range of causes must be considered in the 
deferential diagnosis. Ischiofemoral impingement (IFI) is a pathological condition defined by hip pain associated with narrowing of the 
ischiofemoral (IF) space. We report the case of an adolescent patient with non-traumatic quadratus femoris (QF) tear secondary to an occult IFI 
syndrome. To the best of our knowledge, this is the first such case reported in the literature.
Case Report: A 15-year-old girl reported persisting hip pain for a month following increased physical activity. The symptoms had started a 
couple of days following a weekend of increased activity due to her participating in a dancing contest. Physical examination and imaging studies 
(standard anterior pelvis radiograph and MRI-scan) failed to reveal any pathology apart from an area of diffused edema in the IF space. Standard 
hematology and biochemistry laboratory tests were all within normal range. Conservative treatment for 6 months with rest and modification of 
physical activities failed. A new MRI scan showed partial edema resolution and marked reduction in the IF and QF spaces (12 mm and 8 mm, 
respectively), thus suggesting IFI, which, in turn, led to a partial rupture of the QF. The patient underwent a local infiltration of the QF with 
betamethasone sodium phosphate and betamethasone acetate (6+6 mg/2 ml) under CT guidance, which led to the complete resolution of all 
her symptoms. She remains symptoms free for 24 months.
Conclusion: IFI is a rather uncommon condition in the developing skeleton. As in adults, in adolescents as well, MRI is the study of choice in 
cases of IFI, since it shows QF pathology and allows measurement of the IF and QF spaces, assisting physicians in establishing the right diagnosis. 
However, the coexistence of a QF hematoma and/or edema, may temper with the initial MRI measurements and render the diagnosis of the 
primary condition rather difficult. Conservative treatment (with local infiltration of the QF) was proven to be successful in the hereby described 
case.
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The coexistence of a Quadratus Femoris hematoma and/or edema with Ischio-Femoral impingement in adolescents, may temper with the 
initial MRI measurements and render the diagnosis of the latter rather difficult.
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An other wise fit-and-well 15-year-old female patient 
complaining of persistent pain in her left hip for a month was 
referred to our outpatient clinic by her family’s physician. The 

operative hip pain following total hip arthroplasty and proximal 
femoral osteotomy [4], it is characterized by an impingement 
between the lesser trochanter on the femoral side and the ischial 
tuberosity on the pelvic side. This results in the injury of the 
underlying QF muscle [2]. It is difficult to diagnose patients 
with this pathology, especially when there is no history of a 
recent operation and/or other causes (i.e., trauma and tumors) 
leading to the impingement [5]. Nonetheless, in about 46% of 
cases, an underlying cause may be responsible for the so-called 
secondary IFI [6]. The majority of published cases report IFI in 
the adult population, with only a few cases reported in the 

literature regarding children and adolescents [6, 7, 8].
We report the case of a 15-year-old female patient with non-
traumatic QF partial tear, secondary to an occult IFI syndrome. 
To the best of our knowledge, this is the first such case reported 
in pediatric population.

Case Report
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Figure 1: The initial hip and pelvis radiograph of the patient. Standard anteroposterior hip 
and pelvis radiograph at the time of initial evaluation with no signs of any abnormality 
and/or other pathology.

Figure 1: ? Figure 1: ? Figure 1: ? Figure 1: ?

Figure 2: Initial MRI scan of the patient. T1-weighted image axial view. Notice the area of diffused edema 
and hematoma in the ischiofemoral space suggesting a partial rupture of the quadratus femoris muscle. 
Both the ischiofemoral (dotted white line) and the quadratus femoris (white line) spaces appear to be 
within normal range at the left hip and narrower than normal at the right hip. Measurements were made 
with the use of the IMPAX 6 software (Agfa-Gevaert N.V., Mortsel, Belgium).

Figure 3: IMRI scan 1 month following the initial evaluation of the patient. Fat-suppression 
multipoint DIXON-weighted image axial view. There was a slight resolution of the quadratus 
femoris edema in the ischiofemoral space (dotted white line) and a significant reduction of the 
quadratus femoris space (white line). Both the ischiofemoral and the quadratus femoris spaces 
at the left hip appear to be narrower than normal, nevertheless, they are wider than those of the 
contralateral hip. Measurements were made with the use of the IMPAX 6 software (Agfa-
Gevaert N.V., Mortsel, Belgium).

Figure 4: MRI scan 4 months following the initial evaluation of the patient. T1-weighted image axial view. 
The ischiofemoral space (dotted white line) and the quadratus femoris space (white line) of both hips are 
narrower than normal. The quadratus femoris (left hip) edema has completely subsided. Measurements 
were made with the use of the IMPAX 6 software (Agfa-Gevaert N.V., Mortsel, Belgium).



The patient was capable of full, nonetheless painful, passive 
range of motion at her hip with no mechanical or audible click. 
Active hip movements were more painful and restricted. The 
pain area could be easily pinpointed by the patient at her left 
gluteal area, just behind the greater trochanter. Pain was 
aggravated with passive internal and external rotation with the 
hip in flexion, extension, and hyperextension. Routine blood 
tests, including inflammatory markers, came back negative. A 
plain radiograph showed normal anatomy with a slightly 
increased neck-shaft angle (Fig. 1).

The patient was referred to a consultant rheumatologist and a 
consultant psychiatrist for evaluation. All laboratory tests failed 
to reveal any pathology and her psychiatric evaluation was also 
non-consistent with any disorder. She underwent a new MRI 
scan 3 months later (Fig. 4), which showed a partial resolution 
of the edema and revealed a marked reduction in the IF and the 
QF spaces (12.6 mm and 8.1 mm, respectively), suggesting thus 
the underlying IFI syndrome [6, 7], which apparently had led to 
a partial rupture of the QF muscle (probably during the 
weekend of increased physical activities) and the subsequent 
development of a refractory tendonitis. Physical examination at 
this stage revealed positive IFI test and long-stride walking 
(LSW) test [8]. Although the IF and QF spaces were also 
narrow in the contralateral hip in all MRI scans (Fig. 2, 3, 4), the 
patient never complained about any symptoms and her physical 
examination was always negative for IFI.

Discussion

patient (a recreational folk dancer) reported that her symptoms 
started a couple of days following a weekend of increased 
physical activity due to her participating in a dancing festival. 
She could not recall any recent injury and she was able to 
uneventfully complete her participation in the festival.

The initial therapeutic approach was based on rest and analgesia 
with paracetamol and nonsteroidal anti-inflammatory drugs 
(NSAIDs). Since there was no improvement after a week, the 
patient underwent an MRI scan. An area of diffused edema and 
hematoma in the IF space suggested a partial rupture of the QF 
muscle. However, both the IF (20.3 mm) and the QF (20.3 mm) 
spaces were within the expected for the patient normal range. 
On the contrary, the contralateral right hip’s IF space (17.3 mm) 
was narrower than expected (Fig. 2).

The patient underwent a local infiltration of the QF with 
betamethasone sodium phosphate + betamethasone acetate 
(6+6 mg/2 ml) under CT guidance (Fig. 5), which led to the 
complete resolution of all her symptoms within a few days. She 
remains symptoms free at her latest follow-up visit 24 months 
following the infiltration. She has fully returned to her previous 
activities and she is able to perform everyday life and sports 
activities without experiencing any pain and/or discomfort.

Despite the continuous use of analgesics and the avoidance of 
physical activities by the patient for a period of 1 month, the 
symptoms persisted. Physiotherapy was prescribed next, but 
also failed to relieve the patient from her symptoms. The patient 

was instructed to remain bedridden for a period of 15 days, but 
this measure was also proven unsuccessful. She was then told to 
avoid weight-bearing for another 15 days, but there was still no 
improvement. The patient underwent a new MRI scan 1 month 
following her initial evaluation, which showed a slight 
resolution of the QF edema in the IF space and a significant 
reduction of the QF space (Fig. 3).

MRI is the study of choice, as it reveals QF pathology and allows 
measurement of both the IF and QF spaces [13]. Goldberg-
Stein et al. [8] reported significantly narrower IF and QF spaces 
both in children and adolescents, with a threshold value of 14.9 
mm and 11.2 mm for IF and QF spaces, respectively, for 
children (7–12 years old) and 19 mm and 11 mm for 

The diagnosis of the IFI is based on the patient’s history and 
physical examination and is usually confirmed by an MRI scan 
[9, 10]. The clinical assessment of patients with IFI is not always 
easy, since they usually complain about a chronic vague pain in 
the groin or buttock area [11]. Clinical manifestation of IFI may 
also include sciatica or a snapping sensation associated with the 
hip joint motions. In most cases, the duration of these 
symptoms is long and it may vary between months and years 
[9]. The only reported specific physical examination tests of 
this syndrome are the IFI and the LSW tests [12].
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Figure 5: The procedure of the local infiltration of the quadratus femoris muscle of the patient. (a, 
b, c, d) Subsequent CT scan pictures (axial view) showing the local infiltration of the quadratus 
femoris muscle with betamethasone sodium phosphate + betamethasone acetate, which lead to the 
complete resolution of the patient’s symptoms.
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adolescents (13–18 years old).

We report the case of a 15-year-old girl with non-traumatic QF 

partial tear presented as an overuse syndrome secondary to an 
occult IFI. To the best of our knowledge, this is the first such 
case reported in the pediatric population. IFI in children and 
adolescents is rare and can be a cause of significant, but ill-
defined hip pain. Clinical diagnosis is not usually easy, as 
patient’s history and physical examination are imprecise and 
difficult to interpret.

Conclusion
In cases where IFI is combined with a QF tear, initial MRI 
measurements of the IF and QF spaces may be misleading, since 
they may appear normal or even larger than usual, thus hiding an 
existing IFI syndrome.

Although narrowing of the IF and QF spaces accompanied with 
QF edema is sensitive radiographic markers for the IFI 
syndrome [10], its exact pathophysiology remains disputed 
[14]. Papavasiliou et al. [15] reported reduced IF and QF 
spaces in non-symptomatic young athletes and Stenhouse et al. 
[7] found bilateral QF edema in young patients with unilateral 
symptomatology, as we did in our case (Fig. 5). More recently, 
other measurements such as the femoral mean neck anteversion 
and the mean angle between the femoral neck version and the 
lesser trochanter version have also been proposed [16].
The treatment of refractory cases of IFI is a relatively difficult 
task [17]. Conservative treatment with rest, NSAIDs, 
avoidance of activities which may provoke impingement, and 
physiotherapy, aiming on stretching and strengthening of the 
external rotators of the hip, seems to be the golden standard. 
Refractory cases may be dealt with a very few and complex 
surgical solutions. In such cases, extra-articular arthroscopy and 
debridement or even prox imal derotational femoral 
osteotomies have been proposed [18]. Additional CT or US-
g u i d e d  i n j e c t i o n s  o r  l o c a l  a n t i - i n f l a m m a t o r i e s 
(corticosteroids), analgesics, and more recently botulinum 
toxin may be used [6, 19, 20].

Clinical Message

IFI in children and adolescents is rare and can be a cause of 
significant, but ill-defined hip pain. Clinical diagnosis is not 
usually easy, as patient’s history and physical examination are 
imprecise and difficult to interpret. The coexistence of a QF 
hematoma and/or edema with IFI may temper with the initial 
MRI measurements and render the diagnosis of the primary 
condition rather difficult.
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