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ABSTRACT
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Isolated gluteus medius contracture limiting external rotation of thigh gives rise to a false positive galliazzi
sign and mimicks excessive anteversion of femur. The purposes of this study is to report clinical and experimental
investigations of a vascular necrosis which follows closed reduction of congenital hip dislocation with particular
reference to its pathogenesis, prognosis and prevention. 5 patients (males, 3; females, 2), of 5 to 12 years old
Childs diagnosed with GMC and were treated in the orthopedic department of Birds hospital, Tirupathi, Chitoor,
A.P., They were inability to sit crossed leg, able to squat only when their thigh was internally rotated and
abducted. Clinical examination revealed a tight band of tissue in the hip region, running from the iliac crest to
the greater trochanter, laterally were included in the study. We found from the present study internal rotation
contracture of hip due to contracture of gluteus medius muscle, this is the false positive galleazzi sign may be
due to the contracted muscle causing abduction of hip in flexion, pulling the pelvis down by same mechanism
as maximus contracture does, a condition not previously reported in the literature so far, to the best of our
knowledge. After the fibrous band was incised full external rotation was then possible and the galleazzi sign
was negative.
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Degeneration, necrosis, and fibrosis of the
gluteal muscles and fascia, leading to serious
limitation of hip movements are the clinical
syndrome pathologically characters of Gluteal
muscle contracture (GMC) [1].
It is congenital or iatrogenic, is not uncommon
and exists worldwide, involving the US, France,
Italy, Poland, Australia, Spain, China, and India
[2-9]. Most of the reports concerned with
contracture of quadriceps muscle, contracture
of deltoid muscle, gluteus maximus, gluteus
medius, and the triceps  muscle, bilateral and

multiple contractures.
It usually arises from repeated intramuscular in-
jection into the gluteal region during childhood,
more commonly in China [10].
GMC is diagnosed primarily by history and some
important physical examinations, Symptoms and
signs [11].
Symptoms: History of repeated intramuscular
injections into the buttocks, Abduction and
external rotation with limited flexion and adduc-
tion of affected hip, Unable to bring knees
together during squatting, sits in frog-leg posi-
tion, Out-toeing gait/cannot walk in straight line,
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Snapping sound while squatting, Unable to cross
or overlap legs, Knee crepitus, and Anterior knee
pain.
Signs: Ober’s sign positive, Active flexion test
positive, Reverse Ober’s sign positive, Palpable
snapping sound while squatting, Pelvic tilt
toward severe side, Compensatory scoliosis,
Apparent leg length discrepancy (affected leg
looks longer), Flattened or cone-shaped buttock,
and Dimpling of skin in the buttock area.
Imaging: Radiological findings, in some situa-
tions, could be helpful to support the diagnosis
and rule out other pathological conditions. Plain
radiograph: Iliac hyper-dense line sign along the
lateral iliac cortex in anteroposterior (AP) view,
Pelvic obliquity, Other signs: Increase in the neck
shaft angle, Reduction in center-edge angle and
External rotation of proximal femur
Magnetic resonance imaging (MRI) Primary fea-
tures: Marked atrophy of gluteus maximus, In-
tramuscular fibrous band
Secondary features: Medial retraction of the dis-
tal belly and tendon, Posteromedial retraction
of the iliotibial tract at attachment, depressed
groove at the muscle-tendon junction, and
External rotation of proximal femur.
Computed tomography (CT) scan: Atrophy of
gluteal muscles, Calcification and necrosis of
the injection site, Curly band of fascia, and Wid-
ened gluteal muscle clearance
Ultrasonography (USG): Thinning of involved
muscles, Hyperechoic bands within the muscle
bundles suggest fibrosis.
Classification systems of gluteal muscle
contracture have been established by different
authors in the past which mainly focused on the
cosmetic aspect rather than the functional
aspect of the disease [12-14]. Zhao et al, and
Ye et al in proposed classifications of GMC that
are fairly based on the clinical manifestations
and anatomic changes and address the
functional aspect of the disease [15,16]. Both
the classification systems do not seem to be
much different from each other and both the
classification systems are practically more
reliable in understanding the disease pathology
and useful in choosing the correct treatment op-
tions [17]. Zhao also recommended treatment
options according to the severity of the disease

as a non-operative or arthroscopic treatment for
level I disease, an operative treatment espe-
cially an arthroscopic treatment for level II
disease, and an operative treatment under
direct vision with a conventional incision for level
III disease [15].
Severe gluteal muscle contracture may result in
pelvic tilt and leg length discrepancy. Most
commonly reported cases are those following
intramuscular injection in the gluteal region
although congenital contracture is an uncom-
mon but important occurrence. This condition
has most often been reported in children of
school going age. These patients often present
with difficulty in squatting, limitation of hip
motion or specific deformities and surgery is the
treatment of choice; conservative treatment only
aggravates the condition. The purpose of this
paper is to report a case of internal rotation
contracture of hip due to contracture of gluteus
medius muscle, a condition not previously
reported in the literature so far, to the best of
our knowledge.

MATERIALS AND METHODS

5 patients (males, 3; females, 2), of 5 to 12 years
old Childs diagnosed with GMC and were treated
in the orthopedic department of Birds hospital,
Tirupathi, Chitoor, A.P., were followed for
6months every patient, and written consent for
publication was obtained from the patients or
their relatives. They were inability to sit crossed
leg, able to squat only when their thigh was
internally rotated and abducted. They were not
received any intramuscular injections in the
gluteal region. They were no history of birth
anoxia. Child’s developmental milestones were
within normal limits. They never had any trauma

Fig. 1: Before treatment.
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or an abscess in the gluteal region, able to walk
normally and could bend forwards freely. Clini-
cal examination revealed a tight band of tissue
in the hip region, running from the iliac crest to
the greater trochanter, laterally were included
in the study.

Management

Non-operative management (NOM)
Massage and physiotherapy, such as shortwave
diathermy and hot packs, were the basic NOM
techniques for patients. Following NOM, the
patients could engage in the following exercises:
squats with the knees close to each other, walk-
ing on a line, and moving the hips with effort.
Active and passive exercise methods should be
undertaken.
Operative Procedure
Under general anaesthesia, with the hip in ex-
tension, an 8 cm straight incision was applied
extending from the tip of the greater trochanter
towards the iliac crest. The gluteus maximus and
the tensor fascia muscles were found to be nor-
mal. The gluteus medius muscle was approached
by splitting the gluteus maximus bluntly. The
anterior half of the gluteus medius muscle was
glistening and was felt as a thick fibrotic band
of tissue. This fibrotic band extended till the

Fig. 2: Operation at Gluteal region

Fig. 3: Post Operation of Gluteus muscle.

greater trochanter. After incising the fibrotic
band transversely, at the trochanter level, the
hip could be freely externally rotated. Hip was
mobilized from 3rd post-operative day.

RESULTS AND OBSERVATIONS

There were 5 patients (males, 3; females, 2) and
were between 5-12 age and diagnosed with
GMC included in this study. There was no a
visible scar or dimples on the skin in the hip
region. There was no snapping in the hip. Hip
joint movements showed flexion of 0 to 120
degrees, extension of 0 to 10 degrees, abduc-
tion of 0 to 40 degrees, and adduction was 0 to
10 degrees in extension of the hip. There was
however, no adduction possible in flexion of the
joint. Internal rotation in extension was 5 to 40
degrees and 10 to 45 degrees in flexion. Exter-
nal rotation was not possible in extension and
in flexion of the hip. Anteversion of the femur
with Craig’s test was found to be normal for the
age. There was no true limb length discrepancy.
Galleazzi sign however, was false positive, show-
ing an apparent lengthening on the right thigh.
Radiographs of pelvis and femur were normal.
No effective rate of NOM in all 5 children.
Operative treatment was performed; all patients
had excellence or fair results, while none failed.
Hip was mobilized from 3rd post-operative day.
On the 5th post-operative day Childs were able
to sit crossed leg. At 6 month follow-up they
were able to sit freely and had no complaints.
External rotation was found to be 0 to 45
degrees. Complications after operative manage-
ment only appeared patients, and included scar
swelling present 1case, No hematomas, no
infections, and wound dehiscence present
1case.
DISCUSSION

Gluteus muscle contracture syndrome is a
debilitating disorder, often causing marked
reduction in the quality of life. This condition
most often occurs in children aged 6-18 years
and is more common in boys than in girls [18,
19]. A childhood incidence of 1-2.5% [20] and a
morbidity of 1.36% in affected individuals have
been reported [21]. Several possible etiological
factors have been suggested as a cause of
muscle fibrosis. Among these are, genetic
causes, congenital causes and postnatal causes,
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CONCLUSION

mainly multiple injections, poliomyelitis,
cerebral palsy, keliods, collagen vascular
diseases, and compartment syndrome. Fibrosis
due to intramuscular injections has been well
described in the literature. Contracture of
deltoid muscle, triceps muscles in the upper
limb, and contracture of the quadriceps muscle,
tensor fascialata muscle, gluteus maximus and
gluteus medius muscles in the lower limb have
been reported in the literature so far [15]. The
authors implicate a congenital cause for the
fibrosis; however, an injection fibrosis cannot
be excluded fully. Contracture of the quadriceps
muscle is by far the most commonly involved.
Abduction contracture of the hip is also well
described entity resulting mostly due to injec-
tion fibrosis. Abduction contracture at hip is
caused by gluteus maximus, gluteus medius and
tensor fascialata contracture. Patients with
gluteus maximus contracture cannot squat with
knees together and cannot adduct the hip in
flexion. And can only squat by abducting the hip,
mimicking frog leg position [11].
The patient cannot bend forward fully due to limi-
tation of flexion. Sometimes a dimple on the skin
or a groove in gluteal region and a fibrous band
may be palpable. These bands can be detected
with the help of MRI [22].
Gluteus maximus muscle is the chief hip exten-
sor and a weak abductor of the hip, in sitting
posture. The contracted gluteus maximus muscle
pulls the iliotibial band backward, thus chang-
ing the axis of the muscle in relation to hip joint.
The motion of hip in sagittal plane is limited
anteriorly and thus adduction of hip in sitting
position is limited. Contracture of gluteus me-
dius is seen in poliomyelitis, cerebral palsy and
injection fibrosis [23]. In cerebral palsy, gluteus
medius, along with gracilis and medial ham-
strings contributes to the characteristic inter-
nal rotation gait. Isolated contracture of gluteus
medius muscle, causing predominantly internal
rotation contracture has not been reported in
the literature, so far. It results from fibrosis of
the anterior most fibres gluteus medius, which
are internal rotators of hip. Patient can’t sit
cross-legged as the amount of external rotation
is limited [24].
They can sit with thigh internally rotated mim-
icking to have excessive anteversion. In present

study the false positive galleazzi sign may be
due to the contracted muscle causing abduction
of hip in flexion, pulling the pelvis down by same
mechanism as maximus contracture does. After
the fibrous band was incised full external rota-
tion was then possible and the galleazzi sign
was negative. Intramuscular injections to the
gluteal region are not advisable before two years
of age as the bulk of these muscles are less and
not fully developed.

In the present study the false positive galleazzi
sign may be due to the contracted muscle
causing abduction of hip in flexion, pulling the
pelvis down by same mechanism as maximus
contracture does. After the fibrous band was
incised full external rotation was then possible
and the galleazzi sign was negative. Intramus-
cular injections to the gluteal region are not
advisable before two years of age as the bulk of
these muscles are less and not fully developed.
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