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McCune-Albright syndrome (MAS), first described by 
McCune (1936)1 and Albright et al. (1937)2 is a heteroge-
neous disease caused by postzygotic, somatic, and sporadic 
mutations in the GNAS1 gene. It affects the endocrine sys-
tem, skin, and bones.3,4 MAS has been classically described 
as a triad of hyperfunctioning endocrinopathies, café-au-lait  
spots, and polyostotic FD. Although MAS has various clini- 
cal presentations, the most common form of MAS is seen 
in females with a triad of physical signs.5

MAS presents a wide spectrum of disease manifestations 
due to mutations of the GNAS1 gene. The rarity of MAS 
and its variable clinical presentation often lead to misdiag-
nosis and improper treatments.6 FD results from mutations 
in the GNAS1 gene, which cause abnormal proliferation 
and differentiation of osteoblasts together with increased 
osteoclastic activity.7 Ninety percent of MAS patients have 

FD lesions in the craniofacial area, resulting in significant  
orofacial deformities and compromised oral health.8 A 
pathophysiologic understanding of FD associated with 
MAS is important for an accurate radiographic diagnosis 
and for minimizing potential complications.9 

Acromegaly is a rare condition characterized by excess  
growth hormone (GH) that is caused by pituitary tumors.10  
Acromegaly affects around 20% of MAS patients, and its  
prevalence is estimated between 1/100,000 and 1/1,000,000.11

The MAS patient presented in this report showed poly- 
ostotic FD, acromegaly, and hypogonadotropic hypogo-
nadism. The purpose of this report was to better character-
ize the radiographic features of FD associated with MAS  
accompanied by acromegaly. The characteristic radio-
graphic features of FD and various clinical features in the 
MAS patient of this report were retrospectively examined, 
with a review of the relevant literature.

Case Report
To report this case of MAS, the clinical records and radio- 

graphic images of 1 patient, which had been obtained for 
14 years, were retrospectively examined. This report was 
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approved by the Institutional Review Board of our hospital. 
Written informed consent could not be obtained from the 
patient because he died in 2021.

A 42-year-old man visited our hospital for the treatment 
of intermittent headaches. The headaches started when he 
was in high school and lasted for 25 years. He had been 
limping on his left leg since he was 9 years old. The patient  
had acromegaly since he was a high school student (approx- 
imately 23-25 years ago). He showed various features of 
acromegaly, such as tall height (180 cm), acral enlargement 
of the hands and feet, prognathism, and forehead protru-
sion. At the age of 29, he underwent femoral fracture sur-
gery. He had a slight hearing impairment and occasional 
vision dimness.

The panoramic and occlusal radiographs (Figs. 1A and 
B) revealed mixed radiolucent-radiopaque multilocular 
lesions with poorly defined margins in the lower anterior 
and left posterior regions of the mandible. The adjacent 
teeth showed no root resorption or tooth displacement. An 

increase in the vertical dimensions of the mandible was 
observed. A posteroanterior skull radiograph (Fig. 1C)  
revealed an enlarged frontal sinus.

A computed tomography (CT) scan revealed a sclerotic 
and expansile region with a ground-glass appearance in 
the left sphenoidal, temporomastoid, and occipital regions, 
suggestive of FD (Figs. 2A and B). The mandible showed 
an expansile, multilocular radiolucency with mixed radio- 
pacity in the left posterior and lower anterior regions (Figs. 
2C and D). No specific treatment was given for these cra-
niofacial FD lesions. 

On a lateral skull radiograph and CT scan, slight balloon-
ing and widening of the bony sella turcica were observed 

(Figs. 3A and B). The sella turcica showed an abnormally 
enlarged appearance on the radiographs (anteroposterior 
and depth dimensions: 22 and 8 mm, respectively). An 
asymmetrical bony erosion of the left sellar floor was also 
observed on the CT scan (Fig. 3C). 

Magnetic resonance (MR) imaging showed a well-defined 

Fig. 1. A. Panoramic radiograph shows mixed radiolucent-radiopaque, multilocular lesions with poorly defined margins in the lower an-
terior and left posterior regions. B. Occlusal radiograph shows mixed radiolucent-radiopaque, multilocular lesions in the lower anterior 
mandible. C. Posteroanterior skull radiograph shows an enlarged frontal sinus. Pronounced macrocephaly made it difficult to position the 
patient appropriately in the panoramic and skull machine.

A B C

Fig. 2. A. Computed tomographic image shows a dense, sclerotic, expansile mass and ground-glass appearance. The left temporomastoid 
region is involved. B. The left sphenoidal and temporomastoid regions are involved. C. The occipital and anterior mandibular regions are 
involved. D. The mandible shows an expansile and mixed lesion in the left posterior region.

A B C D
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homogeneous mass in the left hypophyseal fossa (Figs. 3D 
and E). A T1-weighted MR image (Fig. 3D) showed an iso-
intense lobulate lesion. A gadolinium-enhanced T1-weight-
ed MR image (Fig. 3E) showed an enhanced lesion invad-
ing the left cavernous sinus with a downward extension into 
the left sphenoid sinus. The tumor size was approximately 
20 mm×17 mm. These features were consistent with pitu-
itary macroadenoma, and the patient’s acromegaly could 
have been related to the pituitary tumor. 

Large tufts and a spade appearance in the distal phalanges 
of the hand (Fig. 4A) and foot (Fig. 4B) were observed on 
the radiographs. In a bone scan to assess the bony involve- 
ment of polyostotic FD, increased uptake of Tc-99m methyl  
diphosphonate was observed in the left temporal and sphe-
noid bones, left humerus, right ribs, left pelvic bones, left  
femur, and left tibia (Fig. 5). The left femur showed the char-

acteristic “shepherd’s crook” deformity (coxa vera), result- 
ing in an unbalanced limb. 

Various axial and appendicular radiographs revealed pre-
dominantly radiolucent lesions, with sclerotic lesions in 
the left scapula and humerus (Figs. 6A and B) and a radio- 
lucent lesion in the left radius and ulna (Fig. 6C). Mixed 
lesions were also observed in the left femur and left pelvis 

(Fig. 6D). The patient had experienced multiple acciden-
tal bony fractures of the clavicle and femur over the years. 
These fragile bones were related to the pathologic bony tis-
sues due to FD. 

Café au lait macules were not observed in association 
with hyperfunctioning endocrinopathies. However, the 
patient presented with hypogonadotropic hypogonadism 
related to a pituitary gland problem. The measured levels 
of prolactin (4.7 μg/L, normal range: 4.0-15.2 μg/L), testos-

Fig. 3. A. Slight ballooning and wid-
ening of the bony sella turcica are 
seen in lateral skull radiograph. B. 
The abnormally increased dimens- 
ions of the sella turcica (antero-poste-
rior length is approximately 22 mm) 
are also seen on computed tomo- 
graphy (CT). C. Asymmetrical bony  
erosion of the left sellar floor is seen  
on a coronal CT image. D. T1-weight-
ed magnetic resonance (MR) image.  
MR imaging shows a well-defined 
homogeneous mass in the left hypo- 
physeal fossa (red circle). FD is also 
observed in the temporo-mastoid 
area (asterisk). E. A lobulated mass 
is clearly detected on a gadolinium- 
enhanced T1-weighted MR image 

(red circle: mass in the left hypophy-
seal fossa). FD (asterisk). FD: fibrous 
dysplasia.

A

D E

B C

Fig. 4. A. Typical appearance of 
acromegaly in the phalanges. Large 
tufts and a spade appearance in the 
distal phalanges of the hand. B. The 
distal phalanges of the foot are also 
involved.

A B
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terone (1.3 μg/L, normal range: 1.8-7.7 μg/L), follicle-stim-
ulating hormone (2.2 IU/L, normal range: 1.5-12.4 IU/L), 
and luteinizing hormone (0.32 IU/L, normal range: 1.24-
7.80 IU/L) helped establish the diagnosis of hypogonado-
tropic hypogonadism. 

The patient underwent transfrontal pituitary adenomecto-
my and was followed up for 14 years in the endocrine de-
partment of the medical hospital. Laboratory tests for pre-
operative human growth hormone (hGH) and insulin-like 
growth factor-1 (IGF-1, somatomedin-C) revealed high 
levels. The hGH and IGF-1 levels were 26-32 μg/L (normal 
range: 0.4-10 μg/L) and 985-1003 μg/L (normal range: 87-
267 μg/L), respectively. 

Sandostatin LAR® (somatostatin analogue, octreotide) 
was administered postoperatively to control the excess 
growth hormone. The levels of hGH and IGF-1 were re-
duced and maintained at approximately 4.09-10.73 and 
232-349 μg/L, respectively, 14 years after surgery.

Discussion
The definition of MAS has recently been broadened to 

include not only precocious puberty, but other hyperfunc-
tioning endocrinopathies as well.11 Precocious puberty is 
the most common presenting symptom in females.5 Other 
endocrinopathies such as hyperthyroidism, Cushing’s syn-
drome, hyperprolactinemia, hypophosphatemia, rickets, and  

acromegaly have been associated with the syndrome.12 In 
this patient, as café-au-lait spots were not observed, MAS 
was diagnosed based on the coexistence of polyostotic FD 
and hyperfunctioning endocrinopathies, such as excess 
growth hormone and hypogonadotropic hypogonadism. 

FD is the most common component of MAS13, and it 
usually involves the craniofacial bones.14 Acromegaly is  
almost always associated with the skull base FD.15 In the 
patient presented herein, the skull base showed FD involve-
ment. A CT scan (Fig. 2) showed that the left skull base, in-
cluding the sphenoid, temporo-mastoid, and occipital areas 
had a sclerotic and ground-glass appearance. 

Excess GH is particularly detrimental in patients with 
MAS because it may accelerate FD, especially in the cra-
niofacial bones, potentially causing vision and hearing 
loss.16 The present patient complained of intermittent head-
aches, hearing impairment, and frequent dimness of vision. 
These symptoms were thought to be related to FD of the 
skull base. 

In general, FD shows a site-specific radiographic appear-
ance. Lesions in the long bones have a lytic appearance;11 
craniofacial FD typically demonstrates dense and sclerotic 
lesions,9,11 and jaw lesions usually show a ground-glass 
appearance. The radiological features of FD vary with the 
amount and degree of the mineralized tissue within the le-
sion.17 For example, in the femur, the classic radiographi-
cal appearance of radiolucent ground-glass is changed to a 

Fig. 5. Multifocal increased uptake 
of Tc-99m methyldiphosphonate was 
observed in the left temporal and 
sphenoid bones, left humerus, right 
ribs, left pelvic bones, left femur, and  
left tibia. The “shepherd’s crook” de- 
formity is also seen in the left proxi-
mal femur.
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more dense and sclerotic lesion according to the patient’s 
age.9,18,19 These reported radiographic features show sim-
ilar patterns to the histologic features of FD concerning 
specific sites.20 The patient presented in this report also 
showed similar site-specific radiographic features, with FD 
manifesting as sclerotic lesions in the cranial bone, radio-
lucent-radiopaque mixed lesions with multilocular appear-
ance in the mandible, and more radiolucent lesions in the 
axial and appendicular skeleton. The mandible showed a 
multilocular appearance. In the authors’ opinion, this was 
an interesting radiographic feature of this case, compared 
with the common “ground-glass” appearance of the jaw. 

To evaluate the skeletal extent of FD, whole-body bone 
scintigraphy should be considered.6 Multiple foci of in-

creased Tc-99m uptake are typical signs of polyostotic 
FD.21 In this study, multiple bones showed hot-spot lesions 
and characteristic radiographic features of the “shepherd’s 
crook” deformity of left femur. It is presumed that the FD 
on the left femur had been present since childhood (9 years 
old). Symptomatic bone dysplasia has been reported to be 
mostly present during the first decade, with limb deformi-
ties.11

The remarkable features of acromegaly related to facial 
appearance include enlarged supraorbital ridges, a wide 
nose, and prognathism. Additionally, patients often show 
interdental separation, macroglossia, and enlarged hands 
and feet.22 Radiographs of the sella turcica in this study 
showed an abnormally enlarged appearance on lateral skull 

Fig. 6. A. There are predominantly 
mixed lesions in the left scapula and 
humerus. A bony fracture line is also 
seen on the left clavicle. B. There 
are predominantly radiolucent and 
mixed lesions in the left humerus. 
C. The left radius and ulna show 
radiolucent lesions and mild mixed 
changes in the proximal portion. 
D. Mixed lesions in the left femur 
and left pelvis are observed. A bony 
fracture line is also seen in the left 
femur.

A

C D
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and CT scans. Weisberg et al.23 evaluated 100 patients with 
enlargement of the sella turcica, and the most common 
cause of sellar expansion was a primary intrasellar pituitary 
tumor. 

The radiographs of this patient also showed large tufts 
and a spade appearance in the distal phalanges of the hand 
and foot (Fig. 4). These features were consistent with the 
findings of a previous study24 associated with acral enlarge-
ment. An interesting radiographic feature of this case asso-
ciated with acromegaly was the radiographic appearance 
of the enlarged frontal sinus (Fig. 1C). Steinbach et al.24  
reported that frontal sinus enlargement in males is related 
to acromegaly. 

Currently, the treatment of acromegaly includes surgical 
removal of the tumor, radiation therapy, and medication 
for the pituitary tumor.25 Somatostatin analogues reduced 
the GH and IGF-1 levels in most cases, although remission 
of acromegaly was only achieved in 30% of patients.26 It 
is not easy to completely control excess GH. The reported 
acromegaly cases responded poorly to surgery and medical 
treatments.22

Hypogonadotropic hypogonadism probably reflects a  
reduction in hypothalamic gonadotropin-releasing hormone 
secretion related to the presence of a pituitary tumor.27 This 
patient showed hypogonadotropic hypogonadism related 
to pituitary gland problems, constituting another distinctive 
endocrine problem related to MAS. 

The craniofacial form of MAS is the most common type 
of FD, and also the most difficult form to manage.9 Bone 
changes in MAS are often severe and have a more compli-
cated course of the disease than in polyostotic FD without 
extra-skeletal manifestations.28 Dentists and radiologists 
play a crucial role in all the steps of the management of FD 
associated with MAS, since bone imaging provides essen-
tial information for the diagnosis and prognosis.18 

In summary, this male patient was diagnosed with MAS 
in middle age based on polyostotic FD, acromegaly, and 
hypogonadotropic hypogonadism. Polyostotic FD presents 
with a wide range of radiographic features. These features 
of MAS with acromegaly have seldom been reported and 
might contribute to the various radiographic features of 
polyostotic FD and MAS. 
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