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ABSTRACT
McCune Albright syndrome is a rare genetic
disorder which is characterized by café au lait
skin pigmentation, precocious puberty and polyostotic fibrous dysplasia. Treating recurring pathological fractures due to Albright syndrome is
a very challenging endeavor, and more so when
it is accompanied by poor bone quality and deformity. We hereby present the case of a 23-yearold male patient who is treated several times for
recurrent pathological fractures of the femur at
our center. We analyze the difficulties associated with treating a patient with poor bone quality over several years, discuss our treatment
options, review the literature for similar cases
and look at what we could have done differently.
We weigh in on the difficulties in treating a severely deformed shepherd’s crook, the ways of
achieving proper internal fixation and the dangers of using plating instead of an IM nail as
suggested in the literature. Our main goal in
reporting this case is to bring forth the unusual
challenges encountered when treating patients
with Albright syndrome and discussing the options of the orthopedic surgeons when treating
these types of patients.
Keywords: McCune Albright Syndrome; Surgical
Treatment; Polyostotic Fibrous Dysplasia

1. INTRODUCTION
Mccune Albright syndrome (MAS) is a rare genetic
disorder which is characterized by café au lait skin pigCopyright © 2013 SciRes.

mentation, precocious puberty and polyostotic fibrous
dysplasia (PFD) [1,2]. Patients with PFD have poor bone
quality and are liable to pathological fractures. We hereby report the case of a male patient who is treated for 7
years in our center for recurring pathological fractures of
the femur due to MAS. When the patient was first seen,
he presented with a shepherd’s crook deformity of the
proximal femur. The condition was associated with unequal lower limbs’ length, inability to ambulate and pain
on motion. He had already undergone several surgeries
for recurring femoral neck fractures at another centre. We
discuss the challenges of treating this patient, review the
literature on the subject and anticipate the challenges that
future pathological fractures might pose.

2. CASE REPORT
The patient suffered a fracture of the femur while
swimming at the age of 10 in 1997. The fracture did not
occur as a result of an impact or a fall. He was treated
surgically two times in the pediatrics orthopedics department of another hospital. The first time, bone grafts and a
flexible intramedullary nail were used. The fracture did
not unite and a subsequent surgery was carried out in
1999 to remedy to the non-united fracture. The exact
information of both surgeries and of the post-surgical
protocol was not available. The patient still had a painful
right lower limb and was dependent on crutches to be
able to ambulate. Following the surgery, the patient witnessed weakness in his right lower limb, with pain on
ambulation. In 2005, at 16 years of age the patient was
first seen at our outpatient department. He presented with
a shepherd’s crook deformity of the proximal femur, with
a fracture in the subtrochanteric region. Physical examination revealed unequaled lower limbs length, difficulty
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ambulating, pain in the right thigh, deformity of the right
thigh and dispersed café au lait spots on the abdomen.
Roentgenographic examination showed that the patient
had several fibrous lesions of the bone in the right proximal femur (Figure 1), craniofacial bone, ribs and bilateral tibia and fibula. The initial diagnosis was Mccune
Albright’s syndrome with PFD and Type 1 diabetes. He
was placed on a course of oral biphosphonates and monitored on a monthly basis. After two years of treatment
the patient’s dysplastic lesions did not resolve significantly and he was admitted for surgery. Pre-operative
tests showed that the patient’s blood sugar oscillated
between 13 mmol/L and 18 mmol/L; so we opted for the
patient to be discharged. After a course of treatment in
our endocrinology department, the daily dose of insulin
was re-adjusted. He was re-admitted to our center in
2009 for surgical treatment.
The treatment protocol was limited by several factors
which restricted our options:
1. The patient had an unusually small and dysplastic
right actebula, when compared to the left side, in which
the femoral head could not fit completely.
2. MRI scans showed that a large part of the femoral
head was also affected by fibrous dysplasia. This raised
the question of improper screw purchase in dysplastic
bone. We did not consider the femoral head to be necrotic because the fracture was largely subtrochanteric
and would not have affected the blood supply to the femoral head.
3. The bone strip at the point of the fracture, along the
shepherd’s crook deformity, was very thin which rendered the use of an intramedullary nail very difficult.
4. The diameter of the femur and of the medullary
canal was unusually small which would have rendered
reaming and the implantation of an intramedullary nail
very difficult, with the smallest IM nail available to us
being 9 mm in diameter. A CT examination showed the

Figure 1. Shows an anterior-posterior view of the pelvis. The
right proximal femur has fibrous dysplasia lesions.
Copyright © 2013 SciRes.
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medullary canal to be also affected by fibrous lesions and
was less than 5 mm in diameter at the point of the lesion
and less than 7 mm diameter distally.
5. Due to the fact that the patient exhibited fibrous
bony lesions in the tibia and fibula, we were reluctant to
make use of a fibular strut for the corrective osteotomy,
as has been suggested by other authors.
6. The patient’s severe diabetes could negatively affect
bone healing, prompting us to use plating and screws
which ensured absolute fixation.
After re-admission, blood sugar level was lower than
14 mmol/L and a corrective osteotomy with internal fixation and autologous bone grafting was carried out. The
intertrochanteric fracture was treated with a DCS plate
(Smith & Nephew, Memphis, Tennessee, United States)c,
through a Hardinge approach to the proximal femur.
Autologous bone grafts was obtained from the femoral
condyles and was used to make up for the considerable
bone deficiency at the site of fracture. The patient was
given prophylactic antibiotics as post-surgical treatment
and was advised to refrain from ambulation. Following
the surgery, he was followed at our outpatient department, continued using oral biphosphonates and was able
to achieve complete weight-bearing 3 months after the
surgery. Subsequent X-rays showed that the fracture
united completely after one year and the patient was able
to ambulate normally. However, he still had weakness in
the affected limb and was only able to walk for a distance of around 50 meters, without resting. The manual
muscle test was a grade 4. Continuous use of biphosphonates did not decrease pain levels.
In November 2011, the patient suffered a fall and he
was unable to ambulate. In January 2012, he was once
again admitted to our center after roentgenographic scans
showed a fatigue fracture of the femur at the distal part
of the DCS plate with bending deformity of the femur
(Figure 2). The patient was once more treated with an
open reduction and internal fixation of the femur. We still
faced the same obstacles as during the first surgery but
with the added difficulty of having a structurally compromised femur, severe bone deficiency along the fibrous
lesions and a femoral head which was both dysplastic
and bone deficient. We opted to use a longer plate (DCS,
Synthes) and placed the proximal nails in the lower part
of the femoral head to allow for better purchase of the
nails in normal bone and made up for bony deficiency
through bone grafting (Figure 3). The patient was discharged with advice to refrain from ambulation and to
undergo rehabilitation under the guidance of the main
surgeon. Following the surgery, the patient restarted ambulation after one month and slowly regained the ability
to ambulate without walking aids.
The patient was admitted again in April 2012 after he
suffered a fracture after another fall. The fracture was
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unequal lower limbs length with the right leg being
shorter than the left leg by 3 cm. The patient is still witnessing weakness in the affected limb and is unwilling to
make use of corrective shoes. MMT was grade 4. The
fracture healed partially as was seen on follow-up postoperative X-rays.

3. DISCUSSION

Figure 2. Shows the anterior-posterior
view of the femur with bending deformity of the femur at the distal part of
the plate.

Figure 3. Shows two anterior posterior views of the femur. The
left X-ray shows the femur after use of a DCS plate with the
proximal nails placed in the lower part of the femoral head. The
right X-ray shows the femur after placement of a second plate
at the distal part of the femur.

located in the distal part of the femur and was considered
to be a result of stress shielding due to the distal part of
the DCS plate. We fixed the distal fracture with plating
and screws. The fracture line involved a screw which had
to be removed and could not be fixed again. The LCDCP plate was placed in the antero-medial part of the
femur due to the fact that there was already another plate
placed laterally (Figure 3).
At the latest check-up, in June 2012, at 3 months after
the last surgery, the patient had regained ambulation, had
Copyright © 2013 SciRes.

PFD is a benign bony lesion but can however lead to
severe deformity which eventually requires surgery. The
shepherd’s crook presentation develops as a result of the
mechanical load bearing acting on the structurally
weakened proximal femoral bone, is a well documented
phenomenon [3-5]. Intracapsular fracture may occur due
to a shearing force against severe valgus deformity [5]
coupled with the fact that the proximal femur has poor
bone quality. According to Russell and Chandler, who
reported on the surgical treatment of PFD, the indications
for surgery in fibrous dysplasia are continued pain in the
region of a localized bone lesion, fracture through a lesion, or severe deformity [6]. The medical literature offer
very few reports of long term treatment of patient with
this disease. Studies have noted that bone dysplasia have
normal bone healing capacities [7,8]. Surgical options
should take into account the quality of the bone affected
and the deformity present. Monostotic fibrous dysplasia,
once treated surgically, is unlikely to reoccur while polyostotic fibrous dysplasia, whether it is a presentation of
MAS or not, is likely to progress with the disease reaching a quasi-static phase once adulthood is reached [7,9].
Several ways of treating PFD of the proximal femur
have been previously discussed in the medical literature,
with methods such as intralesional resection and bone
grafting or corrective osteotomy with internal fixation
which can either be plating or an intramedullary nail. The
medical literature supports the idea that in cases of fibrous dysplasia of the proximal femur, an intramedullary
device should be used with a screw fixed in the femoral
head [10]. The idea of fixing the screw in the femoral
head is based on the premise that the femoral head is not
affected or rarely affected by fibrous dysplasia and as
such can provide proper purchase for screws [9,11,12].
The IM nail can be very useful when dealing with cases
of proximal femur PFD with a shepherd’s crook deformity, where a wedge osteotomy can be performed to restore the natural geometry of the bone [3,13,14]. Corrective osteotomy is particularly useful in cases where there
is no fracture of the proximal femur. Success of corrective osteotomy resides on the presence of healthy subtrochanteric bone or in cases where bone grafting is used,
autologous healthy bone grafts might be preferred. Jung
et al. reported on cases where multiple osteotomies were
performed to restore the neck shaft angle using an inOPEN ACCESS
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tramedullary nail with neck cross-pinning [3]. Furthermore, when we reviewed the literature we found that
most instances where IM nails were used were cases with
comparatively mild shepherd’s crook deformity. Use of
plating and screws has been met with mixed success.
Chen et al. reported on a case of an intracapsular fracture
with shepherd’s crook deformity which was treated with
corrective osteotomy and internal fixation with a dynamic hip screw. The patient in the report healed completely and did not suffer subsequent fractures [4].
However, other reports have either underlined the risk of
bending deformity of the femur or fatigue fracture [3].
According Guile et al., metal plate removal will normally lead to refracture.
The success of plating depends on proper purchase of
the screws in healthy bone, which in this case will depend on the state of the femoral head bone and femoral
stem bone. Proper purchase guarantees stability of the
fixation. It has been noted that restoring the mechanical
axis reduces the deforming forced on the bone, with medial displacement varus osteotomy being a possible solution [12]. Decreased neck fracture in PFD patient is a
concern and is associated with decreased functional mobility for sports [15]. However, these considerations are
at times a luxury in patients with PFD. Restoring ambulation ability remains the goal in most severe cases of
polyostotic fibrous dysplasia. Surgical treatments that
aim at restoring the proper neck-shaft angle, especially in
patients with lower extremity deformity [10] or even in
patients with unequal lower limbs length is questionable,
because the mechanical axis is not properly restored. An
important part of treating PFD induced fracture of the
proximal femur is dealing with a structurally compromised stability [7]. Therefore, our choice of surgical
protocol mainly focused on allowing the patient to retain
ambulation capacity while assuring that the fracture
would unite, while having to contour the several restrictions posed by this patient’s case.
Intralesional resection and bone grafting was popularized by Enneking [16]. He obtained positive results with
this method. However, subsequent studies by other authors revealed that the bone grafts subsequently resolved
leaving place to dysplastic lesions. Treatment of PFD
with bone grafting, independently of the type of bone
strut used or the age of the patient, is unlikely to offer
positive results in PFD [7,17]. After the initial surgical
treatment in this case, following fractures were all due to
trauma. However, even if we were left with no other
choices, the use of plating and screws is normally not
advised in the treatment of PFD of the proximal femur.
As seen in this case, following treatment with plating and
screws there was a bending deformity of the proximal
femur. It is a controversy in certain cases whether surgery would be the best course of actions, especially in
Copyright © 2013 SciRes.
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patients with severe bone deformity and deficiency. It
has been noted by other authors that in certain cases of
PFD, the best approach is to not operate [10], however,
we also think that allowing the patient to retain ambulation without walking aids should be a primary goal of
PFD surgery of the lower limbs.
The use of biphosphonates in the treatment of PFD has
proven its merits with no harmful side-effects, especially
when it comes to the ability of bone growth in younger
patients [10]. Oral or intravenous biphosphonates both
have a positive effect on pain and bone metabolism
markers [18,19]. However, we noticed that the patient’s
bone was hard during internal fixation; we cannot confirm whether this change in the quality of bone is directly
related to the use of biphosphonates.
Other considerations are important in the peri-operative management of a PFD patient. It is especially important to check bone markers metabolism in the buildup to the surgery. A state of hyperparathyroidism would
be an indication against surgical treatment. High levels
of parathyroid hormones are likely to signal negative
post-surgical results. MAS has been known to develop
with endocrinopathies, with patients exhibiting hyperparathyroidism or diabetes with MAS. Even if this patient has type 1-diabetes and his blood sugar level cannot
be controlled properly, we chose not to discuss this aspect of the patient’s condition as being related to MAS.
Even though there has been reports of MAS causing endocrinopathies and a few reports of MAS being related to
type 1 diabetes, we could not ascertain that our patient’s
diabetic condition was a direct result of MAS. It must be
noted that the type 1 diabetes represented an obstacle in
the peri-operative management of the patient; we think
that it should not affect treatment protocol but as is
known high blood sugar level can severely affect bone
healing.

3.1. What Would We Do Differently?
When surgeons face this type recurrent fracture they
always need to review their treatment protocol in light of
new advances and assess whether they made the right
decisions throughout the treatment. These cases of MAS
with severe deformity of the proximal femur are always
difficult to treat, however, we think that there are a few
things that we could consider doing differently.
1. Using a longer plate with fewer screws in the shaft
of the femur and placing a cortical screw at the distal end
of the plate so as to decrease the stress shielding on the
bone would be an operative option that could have benefited the patient. Placing a cortical screw at the distal end
has been shown to be beneficial towards decreasing the
risk of stress fracture [20]. Using a 3.5 inch pediatric
plate instead of a 4.5 inch would also may be have been a
OPEN ACCESS
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better fit since the patient’s bone was small in size.
2. Placing the femoral neck at an increased valgus
angle instead of 90˚ varus is also another option but it
would have been difficult to achieve due to the very thin
strip of bone left along the shepherd’s hook. When the
patient was operated we placed the femoral neck at a
varus angle of 90˚, which exposed the non-weight bearing part of the articular cartilage of the femoral head (the
more lateral side of the femoral head) to greater loading.
Furthermore, the weight from the hip was transferred
onto a 90˚ varus femoral neck which could have caused
instability at the site of fracture, rendering the internal
fixation unstable and thus unlikely to heal. The patient
should have been advised to refrain from weight bearing
until the fracture heals completely. Furthermore, placing
the femoral neck at a valgus angle could have helped to
slightly lengthen the leg; however this would be limited
by the atrophied muscles and by the sciatic nerve.
3. The degree of aggressivity of the treatment in early
childhood is an important question when dealing with
these types of patients. Funk et al. noted that the progress
of the disease subsides, therefore aggressive surgical
intervention must be practiced in children to prevent the
possibility of difficult procedures in adults [7]. In this
specific case, it is difficult to assess whether a more
aggressive course of treatment in early childhood would
have made any difference in the prognosis.

the bone quality is too poor or deformity too severe to
continue doing so at which point major reconstructive
surgery will be required.

4. CONCLUSION
The treatment of polyostotic fibrous dysplasia associated with shepherd’s crook deformity can represent a
considerable challenge to the orthopedic surgeon. Even if
common knowledge had indicated the use of IM nails, in
our patient’s case, the use of an IM nail would have been
much more difficult. However, our primary goal of supplying an absolute fixation at the proximal femur to
allow for fracture union and allow the patient to reacquire his ambulating capacities in his right leg was
attained. In such cases of PFD, the difficulty of treatment
lies in the fact that eventual fatigue fractures are difficult
to treat and the end-goal is allowing the patient to retain
ambulation and remain pain free.
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