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Introduction

McCune-Albright Syndrome (MAS) is a genetic disorder charac-
terized by the presence of  at least two of  three features of  the 
classic traid of  polyostotic fibrous dysplasia, hyperpigmented skin 
patches (café au lait spots), and endocrine hyperfunction. The 
worldwide prevalence of  MAS is 0.1-1 per 1,000,000 [1,5]. MAS 
is caused by sporadic, gain-of-function mutations in the GNAS 
gene, which codes for the stimulatory G-protein alpha subunit 
[2]. This leads to constitutive activation of  adenylate cyclase and 
overproduction of  cAMP in the tissues deriving from the embry-
onic cell in which the mutation occurred. Thus, the severity and 

clinical picture of  MAS vary based on which cells possess the 
mutated GNAS gene [2]. 

Polyostotic fibrous dysplasia and café-au-lait spots are the most 
frequent presenting features of  the classic triad, occurring in 46% 
to 98% and 53.1% to 92.5% of  patients respectively [5,6,10]. Pa-
tients with MAS who present with polyostotic fibrous dysplasia 
have fibrous bone lesions as a result of  abnormal bone remod-
eling and demineralization [2,5]. Radiologically, these bones may 
have endosteal scalloping, thin cortex, and an intramedullary tis-
sue matrix showing a ground glass appearance [5]. Replacement 
of  bone with fibrous tissue predisposes patients to pathologic 
fractures, uneven growth, and deformities [2].

Endocrinopathies associated with MAS include acromegaly, hy-
perthyroidism, hyperprolactinemia, ACTH-independent hyper-
cortisolism, and precocious puberty from ovarian hypersecretion 
of  estradiol. Precocious puberty is the most common presenting 
endocrinopathy among patients with MAS [5]. It is seen in 64% 
to 79% of  cases, is more common in women [5], and has been 
diagnosed as early as age 22. In one case series, 57% of  pediatric 
cases reviewed had precocious puberty [9]. 

Acromegaly is usually diagnosed in early or mid adulthood [9]. It 
affects around 21% of  MAS patients [3,7], and is a consequence 
of  excess growth hormone from a growth hormone secreting pi-
tuitary adenoma after metaphyseal fusion. Acromegaly in MAS is 
almost always associated with skull-base fibrous dysplasia [9], and 
has been accompanied by various craniofacial malformations [5] 
as well as macrocephaly. It is also associated with macroglossia 
and macrognathia. Hyperprolactinemia is also a common finding, 
with a prevalence of  85% in patients with MAS and acromegaly 
[3]. Acromegaly in MAS patients is usually difficult to treat al-
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though somatostatin analoques and D2 agonists have shown 
promising results [8]. 

Hyperthyroidism has been reported in 38% of  MAS cases [7] and 
is generally due to multinodular toxic goiter [8]. This can be par-
ticularly problematic in a postoperative setting since uncontrolled 
hyperthyroidism confers increased risk for thyroid storm. A num-
ber of  cases of  postoperative thyroid storm have been reported 
in MAS patients, usually within 6 to 18 hours of  surgery [4]. The 
presence of  endogenous Cushing’s syndrome may also call for 
careful monitoring, as patients are often hypertensive, hypergly-
cemic and hypokalemic. It is critical for anesthesiologists to be 
cognizant of  the type and severity of  endocrinopathies in patients 
with MAS, to be prepared for anatomical limitations to airway 
management, and to be aware of  the condition of  their cervical 
spine and other bony abnormalities that could contribute to posi-
tion related morbidity. 

Case Report

A 36 year-old male with McCune-Albright Syndrome and spi-
nal cord compression presented for a T10-11 laminectomy. His 
medical history included severe acromegaly, growth hormone- 
and prolactin-secreting pituitary adenoma, scoliosis, C3 ver-
tebroplasty, multiple long bone fractures, hypophosphatemia, 
non-ischemic cardiomyopathy, and atrial fibrillation. His home 
medications included levothyroxine, bromocriptine, pegviso-
mant, sandostatin, delatestryl, potasium phosphate, zoledronate, 
calcium carbonate, calcitriol, oxycodone, aspirin, metoprolol and 
lisinopril. Physical exam findings revealed right-sided blindness 
and deafness, enlarged mandible, prominent tongue, and cervical 
instability with significantly decreased neck extention and overall 
range of  motion. Airway visualization demonstrated a Mallampati 
IV classification. The lungs were clear to auscultaiton bilaterally, 
and cardiac exam was positive for an irregularly irregular rate and 
rhythm. Oral fiber optic intubation was easily performed and a #8 

endotracheal tube was passed through a large glottic opening. It 
was noted that once the fiberoptic scope was passed beyond the 
large jaw and tongue, the periglottic space was large and unob-
structed.  Propofol induction and maintenance with desflurane, 
remifentanyl and dexmedetomidine proceded uneventfully.  Spe-
cial precautions were taken in positioning the patient as the sur-
gery required prone positioning for an extended period of  time. 
Extra help was recruited to turn the patient to the prone position 
because of  the patient’s large size and potential for cervical spine 
injury.  The large head made it expecially difficult to maintain in-
line stabilization while turning. While in the prone position, the 
disproportionate head size required removing the mounts from 
the head rest so that it could be lowered. This allowed appropri-
ate spinal alignment to avoid cervical strain. The patient’s large 
head and particularly prominent forehead, from both acromegaly 
and fibrous dysplasia, made it difficult to achieve neutral cervical 
alignment, even with alteration of  the standard headframe.  Ad-
ditional padding was used for the face, and altered eye goggles 
were fitted by cutting them above the bridge of  the nose to allow 
for wide eye spacing. The head support was widened by manual 
force to permit entry of  the large head and padding. Pressure 
points were also padded to avoid nerve compression injury from 
enlarged and abnormal bony prominences. T10-11 laminectomy 
was performed successfully, and the patient was extubated fully 
awake  in the operating room without complications.

Discussion

McCune-Albright Syndrome is a complex condition that results in 
multiple challenges for the anesthesiologist. The combination of  
acromegaly and polyostotic fibrous dysplasia may cause difficul-
ties in safely securing the airway. Airway issues in this particular 
case included maglossia with a Mallampatti IV airway classifica-
tion, macrognathia, and poor neck extension due to potential 
cervical spine instability. Cervical spine instability was attributed 
to the patient’s large and heavy head, in addition to a history of  

Figure 1. Picture of  patient being fitted with a facemask. Figure 2. Lateral view of  patient demonstrating his large 
head size with prominent forehead and mandible.
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cervical spine compression fractures previously treated with a C3 
vertebroplasty. Careful manipulation of  the head is paramount 
as fibrous dysplasia and resulting dysmorphisms predispose these 
patients to skull fractures, which can lead to injury of  the optic, 
auditory, or other cranial nerves. The patient was noted to have 
right-sided blindness and deafness, which were present at pres-
entation. Adequate padding and positioning as well as a widened 
head support may be necessary to prevent fractures in patients 
with MAS with acromegaly.  

Oral fiber optic endotracheal intubation was performed in this 
case primarily because of  the patient’s cervical instability and out 
of  concern for complications that might arise from manipulation 
of  the neck. The use of  direct laryngoscopy in patients with ac-
romegaly requires special care to avoid pathologic fracture of  the 
mandible [1]. 

Induction and maintenance of  general anesthesia can be compli-
cated by arrhythmias and sudden cardiac death due to baseline 
endocrinopathies in patients with MAS. Chronic hypercorticism  
may lead to altered cortisol response to stress. As such, it is rec-
ommended that MAS patients with Cushing’s syndrome receive  
perioperative steroids to prevent “adrenal crisis”. [4] The patient 
in this case had no signs of  acute or chronic hypercortisolism or 
hyperthyroidism. Despite baseline atrial fibrillation in this patient, 
propofol induction and maintenance with desflurane, remifen-
tanyl and dexmedetomidine was uneventful. Dexmedetomidine 
was added for its beneficial effects on atrial arrythmias and rate 
control. 

Conclusion

McCune-Albright Syndrome (MAS) is a genetic disorder charac-
terized by the presence of  polyostotic fibrous dysplasia, café au 
lait spots, and endocrine hyperfunction. As demonstrated in this 
case report, MAS presents anesthesiologists with many obstacles 

that must be understood and overcome to safely perform anes-
thesia. For instance, airway management and positioning may be 
complicated by macroglossia and macrognathia, as well as other 
craniofacial malformations, cervical spine instability and overall 
bone fragility due to fibrous dysplasia. A familiarity with baseline 
endocrinopathies and their level of  severity in patients with MAS 
will ensure appropriate planning and management by the anesthe-
siologist in the perioperative setting. Special attention to airway 
management, positioning and endocrinopathies is important to 
prevent perioperative complications in these patients. 
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