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Case Report: Atypical Femoral Fracture in McCune-
Albright Syndrome

McCune-Albright Syndrome (MAS) is characterized by endocrinopathies, café-au-lait spots, and 
fibrous dysplasia. Bisphosphonates are the most prescribed treatment for reducing the pain but 
their long-term use has been associated with atypical fractures of cortical bones like femur in 
patients. We present a 23-year-old girl diagnosed with MAS. She had an atypical mid-shaft left 
femoral fracture that happened during simple walking. She also had a history of long-term use of 
alendronate. Because of the narrow medullary canal, we used 14 holes hybrid locking plate for 
the lateral aspect of the thigh to fix the fracture and 5 holes dynamic compression plate (instead of 
the intramedullary nail) in the anterior surface to double fix it, reducing the probability of device 
failure. With double plate fixation and discontinuation of alendronate, the complete union was 
achieved five months after surgery.
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1. Introduction

cCune-Albright Syndrome (MAS), first 
described by McCune in 1936 and Al-
bright in 1937 [1], is a sporadic disease 
characterized by café-au-lait spots (skin 
involvement), hyperfunctioning endocri-

nopathies (involvement of certain endocrine organs) and 
polyostotic fibrous dysplasia (skeleton involvement) [2-8]. 

Fibrous Dysplasia (FD) is a rare and asymptomatic 
mosaic disorder caused by replacing a normal bone 
with fibro-osseous tissues. The new skeleton is weak 

and fragile and easy to get deformities and fractures [9-
14]. FD can affect any part of the body like craniofacial, 
axial, or appendicular skeleton [15].

Children with FD in appendicular skeleton usually 
present with limp, pain, and pathological fractures. Path-
ological fractures usually happen because of the bone 
weakness due to osteolytic lesions of FD [14]. 

Using Bisphosphonates (BPs) is one of the ways to re-
duce pain and frequency of fractures in FD by inhibition 
of osteoclast-mediated bone resorption [16-20]. 

M

https://orcid.org/0000-0001-8641-5052
https://orcid.org/0000-0002-2290-3214
https://orcid.org/0000-0002-2329-2267
mailto:swallow1375@gmail.com
http://dx.doi.org/10.32598/JROS.7.3.711.1
https://crossmark.crossref.org/dialog/?doi=10.32598/JROSJ.7.3.711.1
http://jros.iums.ac.ir/page/114/Open-Access-Policy


148

 August 2020. Volume 7. Number 3

Alendronate reduces bone resorption marker but one 
of the concerns about its long-term use is the atypical 
femoral fracture [17, 21].

To the best of our knowledge, atypical femoral fracture 
in MAS has not been reported in the literature [13].

2. Case Presentation

We present a 23-year-old girl (57 kg weight and 155 cm 
height) with MAS. She had FD lesions, café-au-lait skin 
spots in the front and back sides of the upper portion of 
the left side of the chest, and endocrinopathy (Figure 1).

The first time she visited an endocrinologist due to 
hyperthyroidism was at the age of 15 and then after 4 
months, she developed hypothyroidism. Her first men-
struation was at the age of 9 years, three years earlier than 
her older normal sister. There was no familial history of 
this syndrome. She did not have any other bone com-
plications like osteomalacia. She also had gynecological 
problems (ovarian cysts) from age 15. She had the right 
ectopic pelvic kidney without functional impairment (in-
cidental finding in the whole-body bone scan). 

She has had walking problems since her young age. 
When she went to the physician they diagnosed bone 
cysts but they did not start any medications or use inter-
ventions. She also had deformities on the left side of the 
skull and facial bones.

Her endocrinologist took the whole body bone scan ev-
ery year to know if the disease improved or not. At the 
age of 17, she started using alendronate because of mild 
bone pain and bone cysts. She used alendronate for about 

6 years. The intensity of bone pain or the size of the FD 
lesion had not been changed.

She broke her left femur during simple walking without 
any trauma 5 months ago. She did not have any prodro-
mal thigh pain before the complete fracture happened. 
She was admitted to the hospital. Radiographic evalu-
ation showed an atypical mid-shaft fracture in the area 
that was not involved with FD lesions, proved by micro-
scopic examination of samples taken during surgery. The 
specimen from the medullary canal of the distal segment 
of the fracture was fibrous dysplasia lesion. The labora-
tory tests were normal. By that time her drug history was 
levothyroxine, metformin, Letroform, and alendronate.

The narrow canal of the femur was not suitable for 
fixation with an intramedullary interlocking nail. We de-
cided to use double plates with screws for this surgery 
to increase the strength of fixation and reduce the risk 
of device failure. Under general anesthesia with a lateral 
longitudinal incision over the left femur 14-hole hybrid 
Locking Plate (LCP) were implanted to the lateral aspect 
of the thigh to fix the fracture. Then, we used a 5-hole 
Dynamic Compression Plate (DCP) in the anterior sur-
face to double fix the fracture.

Every month we took x-rays to see the way of bone 
healing progress and rule out the possibility of plate 
breakage. After the surgery, we banned her from using 
alendronate. Five months after surgery, a complete union 
was achieved (Figure 2).

Figure 1. A, B. Photography of café-au-lait spots in front and back sides of the upper left side of the chest; C. Skull Computed 
Tomography (CT) view shows malformation in skull bone; D. Whole-body bone scan picture shows abnormal uptake in sev-
eral bones and right ectopic pelvic kidney  
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3. Discussion and Review of Literature

In this context, we discuss atypical femoral fracture due 
to the long-term use of alendronate in McCune-Albright 
syndrome. For this surgery, we used a double plate meth-
od containing 14-hole LCP at the lateral aspect of the fe-
mur and 5-hole DCP at the anterior surface of the fracture 
area for double fixation. We did not use intramedullary 
nailing because of a narrow canal. Alendronate was dis-
continued. To the best of our knowledge, atypical femoral 
fracture in MAS was not reported in the literature [13].

McCune-Albright syndrome is a combination of poly-
ostotic FD, café-au-lait spots, and endocrinopathy [2-5, 
14, 22, 23]. More than 90% of affected patients are fe-
males [2]. Patients with MAS have hyperactivity of en-
docrine glands that causes precocious puberty, primary 
hyperthyroidism, and other endocrinopathies [3, 22]. 
Café-au-lait macules affected 2/3 of patients and usually, 
they are the earliest presenting features [21].

MAS was first described by McCune in 1936 [24] and 
Albright in 1937 [25] as an association of FD, skin disor-
der (café-au-lait spots), and endocrinopathies [1, 14, 26].

FD is a rare disorder caused by replacing the normal 
bone with fibro-osseous tissue so the new skeleton is 
weaker and the risk of fracture, deformity, and pain is 
higher [10, 13, 18, 27]. FD was first described by Lich-
tenstein in 1938 [28, 29] and can involve any part of the 
skeleton, like long bones, craniofacial, and axial skel-
eton. It also has a wide clinical spectrum from affecting 
one bone (monostotic type) to multiple bones (polyostot-
ic type) or as a part of MAS [18, 28, 29]. FD lesions are 
detected usually during the first year of life and expand 

during the next years. [15]. Pain is common in FD but it 
does not depend on the severity of the disease [28].

Atypical Femoral Fracture (AFF) is a rare condition 
caused by long-term use of bisphosphonates like alendro-
nate [30]. AFF definition is the fracture located along the 
femoral diaphysis from just distal to the lesser trochanter to 
just proximal to the supracondylar flare [31] occurring with 
minor trauma, has unusual morphology, and has been as-
sociated with BPs and other osteoporosis medications [30]. 
Long-term use of BPs deteriorates the mechanical proper-
ties of cortical bones and inhibits bone remodeling mecha-
nism that leads to microdamage in the cortex [31-33].

There have been no reports of atypical femur fractures 
in MAS despite the high cumulative doses used long-
term in some of the reported large case series [13]. 

Bisphosphonates decrease markers of bone metabolism 
[11, 32]. Weakly regimen of BPs is one of the options for 
improvement of bone mineral density in MAS [7]. De-
spite using alendronate, FD lesions continued to expand 
and it did not appear to be effective on bone pain [11, 21]. 
In contrast, Wang et al. studied the efficacy of using BPs 
like pamidronate and zoledronic acid on bone turn over 
and pain and it showed improvement of pain and decreas-
es in bone resorption [23]. The long-term use of BPs is 
defined as more than 3 years of treatment [34]. One of the 
concerns of long-term use of BPs is impeding bone re-
modeling and increasing the risk of AFF [13, 17, 31, 32].

According to Lockwood et al., there is a connection be-
tween long-term use of BPs and AFF due to microdam-
age and bone remodeling suppression. There is some evi-
dence suggesting a relationship between the geometry of 

Figure 2. A. Radiographic view of the pelvic bone and upper part of femur showed FD lesions in bones; B. Radiographic view 
of mid-shaft left femoral fracture before intervention; C. radiographic view of fracture fixation with double plates at the lateral 
and anterior surface of fracture five months after surgery 
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the lower extremities and the location of AFF. They also 
reported that patients with long-term use of bisphospho-
nates should be periodically assessed for thigh pain [31].

The only randomized, double-blind placebo-controlled 
trial of bisphosphonate use in FD showed that oral alen-
dronate has no effect on bone pain or radiographic ap-
pearance compared to placebo [11].

Patients with AFF and history of BPs use are more 
susceptible to intraoperative and postoperative compli-
cations like an iatrogenic fracture, malunion, or implant 
failure than non-BP-related group [16, 31]. Most ortho-
pedic surgeons discontinue any kind of BPs treatment 
for medical management of AFF due to its effect on 
bone mineral and suppression of bone remodeling [16]. 
After the diagnosis of complete or incomplete AFF, us-
ing BPs should be stopped [34, 35].

Low energy femur fracture by alendronate was first de-
scribed in 2005 [35, 36]. We need to use surgical ways 
like using plates or intramedullary nails to fix these kinds 
of fractures. People with complete fractures need inter-
nal fixation usually with intramedullary nailing [31]. 
Most surgeons use intramedullary nailing and it is the 
most common and preferred procedure to fix complete or 
symptomatic incomplete AFF [16]. Lateral fixation is one 
of the documented approaches for complete AFF and has 
good results in patients with incomplete AFF [33]. 

According to Leet et al., using intramedullary rods could 
be the most efficient device but using plates and screws 
prevents eventual loss of fixation [12]. Intramedullary nail-
ing is a basic and the best way for the treatment of complete 
AFF [35, 37]. Patients with atypical femoral shaft fracture 
are four times more likely in need of reoperation than those 
patients with ordinary femoral shaft fracture. One reason 
for re-surgery is peri-implant fragility fracture that can be 
prevented by using a cephalomedullary nail [35].

Robinson et al. discussed the surgical management 
of FD in their article. They said that approaches such 
as grafting, plates, and screws or external fixations are 
usually ineffective and should be avoided generally. In-
tramedullary devices are preferred for lower extremity 
fractures and deformities [28].

Black et al. reported that there are different techniques 
for stabilizing fractures and classified them into two 
groups: extramedullary like plates and screws and in-
tramedullary like intramedullary nails or rods. Bisphos-
phonates inhibit osteoclastic remodeling so the potential 
of intramembranous fracture healing decreases and for 

these kinds of fractures we need extramedullary fixation 
but most of the orthopedic surgeons recommend using 
intramedullary nails instead [30].
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