Unusual association of diseases/symptoms
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CASE REPORT

Acromegaly with hypophosphataemia: McCune-

Albright syndrome
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SUMMARY

A 38-year-old man presented with excessive height
gain and progressive enlargement of the extremities
since childhood. This was compounded by lower limb
deformities over the past 5 years. On examination,

his height was 196 cm, he had macroglossia, acral
enlargement, seborrhoea, hyperhidrosis—suggesting
acrogigantism. He had facial asymmetry, wind-swept
deformity of lower limbs and a café-au-lait macule
over his trunk. Investigations revealed normal-sized
pituitary gland with dysplastic cranial bones. Isotope
bone scintigraphy was suggestive of polyostotic fibrous
dysplasia. A diagnosis of McCune-Albright syndrome
was made and trans-sphenoidal hypophysectomy was
undertaken. He had persistent hypophosphataemia.
Tubular reabsorption of phosphate adjusted for
glomerular filtration rate was low and serum FGF-23
level was high. Ga-DOTATATE scintigraphy showed
somatostatin-receptor expression in all the dysplastic
lesions. FGF-23 produced by the bony lesions could
counteract the phosphate-retaining effect of GH excess
resulting in hypophosphataemia, which further worsened
following hypophysectomy.

BACKGROUND
Acromegaly is a disorder characterised by chronic
growth hormone (GH) hypersecretion. GH excess
leads to overproduction of insulin-like growth
factor 1 (IGF-1), resulting in somatic overgrowth,
physical disfigurement, metabolic comorbidities
and early mortality. GH, acting directly on the
proximal convoluted tubule, causes increased renal
reabsorption of phosphate. Hence, as many as 55%
of patients with acromegaly have elevated serum
phosphate levels. Hyperphosphataemia correlates
with disease activity and may, in fact, be an indi-
cator for a low likelihood of disease remission.’
Herein, we report a case of a 38-year-old acro-
giant presenting with multiple bony deformities.
Contrast-enhanced MRI sella revealed normal ante-
rior pituitary and dysplastic cranial bones. Bone
scan revealed polyostotic fibrous dysplasia (FD).
He was diagnosed as having McCune-Albright
syndrome (MAS). His serum phosphate levels
were persistently low. This was coupled with low
Tmp/GFR (tubular reabsorption of phosphate
adjusted for glomerular filtration rate) and elevated
serum FGF-23 level. The phosphatonin was being
produced by the dysplastic bony lesions. Hypo-
phosphataemia worsened following trans-sphe-
noidal hypophysectomy as GH levels were reduced.

CASE PRESENTATION
A 38-year-old man presented to our institute
complaining of deformities in his legs, pain in his
knees and difficulty in walking. He also complained
of excessive height gain since childhood, progres-
sive increase in the size of footwear and worsening
facial deformity. He denied any history of headache
or visual disturbance; neither was there any history
suggestive of precocious puberty nor renal stone
disease. His history was unremarkable and none of
his family members had any such complaints.
Examination  revealed a  tall  stature
(height=196 cm), ‘coarse’ look, facial asymmetry
(figure 1), prognathism, macroglossia and widely
spaced upper incisors. He had seborrhoea, sweaty
palms and a sonorous voice. In addition, he had
large hands and feet, wind-swept deformity of
the lower limbs (figure 1) and a small café-au-lait
macule with a ‘coast of Maine’ appearance over his
back on the right side.

INVESTIGATIONS

Complete blood count showed haemoglobin
10.9g/dL, total leucocyte count 6.4x10°/L
and platelet count 201x10%/L. Renal and liver
function tests were normal. His blood glucose
was elevated with a glycated haemoglobin of
6.7%. He had hypophosphataemia (serum phos-
phate=1.8 mg/dL), normocalcaemia, normo-
magnesaemia and elevated serum alkaline
phosphatase levels (up to one and half times
elevated). He was vitamin D sufficient (serum
25(OH) vitamin D=34.0ng/mL) and had a
serum intact parathyroid hormone (PTH) level
of 16.2 pg/mL. TmP/GFR was low (0.18 mg/dL,
normal range 3.09-4.18 mg/dL), suggesting renal
phosphate wasting. Serum FGF-23 level was high
(316.9 RU/mL, normal range 0.0-150.0 RU/mL),
implying FGF-23-mediated phosphaturia.

His serum IGF-1 level was elevated. Basal GH
level was high (87 ng/mL) and was non-suppressible
following an oral glucose load. Rest of the anterior
pituitary profile revealed euthyroidism (T4=7.2 pg/
dL, range 4.8-12.7 pug/dL), hypocortisolism (08:00:

cortisol=165nmol/L, range 171-536nmol/L),
hypogonadotropic hypogonadism [testos-
terone=2.08 nmol/L  (range  9.9-27.8 nmol/L),

luteinizing hormone=1.91 mIU/mL (range 1.7-8.6
mlIU/mL), follicle-stimulating hormone=3.79 mIU/
mL (range 1.5-12.4 mIU/mL)] and hyperprolac-
tinaemia (serum prolactin=561.4ng/mL, range
4.0-15.2ng/mL).

BM)

Pal R, et al. BMJ Case Rep 2017. doi:10.1136/bcr-2017-221827 1


http://casereports.bmj.com/
http://crossmark.crossref.org

Unusual association of diseases/symptoms

Figure 1  Clinical photograph showing coarse facies with facial
asymmetry (A), wind-swept deformity of lower limbs (B) and acral
enlargement (C and D).

Electrocardiography of the patient revealed sinus bradycardia
with occasional ventricular ectopics. Two-dimensional echocardi-
ography revealed concentric left ventricular hypertrophy with an
ejection fraction of 60%. Radiograph of the knees showed similar
lesions involving the right femur and tibia with narrowing of the
joint space. Non-contrast CT of the skull revealed ground-glass
appearance of the frontal bone and the right greater wing of sphe-
noid (figure 2). Contrast-enhanced MRI sella showed normal pitu-
itary gland with underlying dysplastic sphenoid bone. There was
no visible focal lesion in the pituitary gland (figure 3). Tc”*™meth-
ylene diphosphonate bone scintigraphy revealed dysplastic lesions
involving bones on the right side of the body, notably the right half
of frontal bone, right half of sphenoid, right mandible, right ilium,
femur and tibia. Ga®>-DOTATATE scintigraphy showed soma-
tostatin receptor expressing dysplastic skeletal lesions (figure 4).

Figure 2 Radiograph of the lower limbs showing mixed sclerotic and
Iytic lesions involving the right femur and tibia suggestive of fibrous
dysplasia. (B and C) Non-contrast CT scan of the head (bone window)
showing ‘ground-glass’ appearance of the greater wing of sphenoid
(right sided) and the right ethmoid bone suggestive of fibrous dysplasia.

Ultrasonography of the neck showed thyromegaly and that of
scrotum revealed bilateral testicular microlithiasis.

DIFFERENTIAL DIAGNOSIS

The clinical and biochemical profile of the patient was consis-
tent with acrogigantism. However, bony deformities and facial
asymmetry are rather uncommon in classical acromegaly, and
their presence should make the physician think of two possi-
bilities: multiple endocrine neoplasia type 1 (MENT1) and
MAS. Bony deformity in MEN1 and MAS is explained by the
presence of brown tumours and FD, respectively. Our patient
did not have primary hyperparathyroidism as was evidenced
by repeatedly normal serum calcium levels. On the other hand,
the presence of polyostotic FD, endocrinopathy (in the form
of acrogigantism) and café-au-lait macule made a clinical diag-
nosis of MAS more likely. Hypophosphataemia, on the other
hand, could be explained by the release of FGF-23 from the
dysplastic bony lesions. Low serum phosphate in MAS could
also be explained by renal phosphate wasting secondary to
constitutive PTH-coupled G o activation in the proximal renal
tubule.

TREATMENT

Patient was started on oral hydrocortisone supplementation at
admission. In view of ventricular ectopics, he was put on oral
metoprolol with which his heart rate was regularised. Oral
metformin was required for control of blood glucose. He under-
went endoscopic endonasal trans-sphenoidal surgery. Dysplastic
sphenoid bone made access to the sella difficult; hence, sphe-
noidectomy had to be done. Intraoperatively, no definite pitu-
itary adenoma could be visualised, so near total hypophysectomy
was done. Sellar floor was sealed with abdominal fat graft.
Surprisingly, histopathological examination of the resected tissue
showed pituitary adenoma surrounded by normal pituitary tissue
with focal invasion of the bony sellar floor at places. For polyos-
totic FD, he was given intravenous zoledronate.

OUTCOME AND FOLLOW-UP

On postoperative day 1, his serum GH had decreased from
87 to 12.8 ng/mL. His glycaemic control improved and he was
taken-off oral metformin. However, his hypophosphataemia
worsened and on postoperative day 3, serum phosphate level
had reached a nadir of 1.2mg/dL for which he required oral
phosphate and active vitamin D supplementation. Phosphate
was supplemented in the form of sodium phosphate granules at
a dose of 20mg/kg/day. Oral hydrocortisone replacement was
continued.

He was followed up after 3 months. His random serum GH
was still high (15.7ng/mL) implying non-remission. Hence, he
was started on oral cabergoline at a dose of 0.25 mg/day. Serum
phosphate was 2.8 mg/dL on supplementation. He came for his
second follow-up after another 3 months. His serum IGF-1 levels
had normalised; however, random GH level was high (28.6 ng/
mL). Contrast-enhanced MRI sella was repeated which showed
residual pituitary gland. He is subsequently planned for gamma-
knife therapy to the pituitary bed.

DISCUSSION

MAS is a complex genetic syndrome that affects bones, skin and/
or endocrine organs. The syndrome was originally described by
Dr McCune and Dr Albright as a classical triad of polyostotic
FD, café-au-lait macule and precious puberty.® FD is the most
common manifestation (98% of patients) followed by café-au-lait
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Figure 3 MRl sella precontrast (A) and postcontrast (B) showing normal pituitary gland (marked in blue arrow) and underlying solid-cystic

dysplastic sphenoid bone (marked in red arrow).

macule. Precocious puberty is the most prevalent endocrine
manifestation and it tends to be more common in females than
in males.> Common to our knowledge is the fact that postzygotic
GNAS mutation (which codes for G o subunit) is responsible for
the clinical manifestations of MAS. Most notably, constitutive
activation of G o coupled to PTH receptor in bones leads to FD,
while that coupled to melanocyte stimulating hormone receptor
in skin results in café-au-lait macules. In lieu of the wide range of
manifestations encountered in MAS, the clinically relevant defi-
nition of MAS was broadened to include any two of the three
features: FD, café-au-lait macule, at least one hyperfunctioning
endocrinopathy.*

Acromegaly is seen in about 20% of patients with MAS.> The
oldest association between acromegaly and MAS comes from
autopsy study performed on Mr Thomas Hasler, popularly

Figure 4 Bone scintigraphy images showing increased osteoblastic
activity in multiple bones, predominantly on the right side of the body
suggestive of polyostotic fibrous dysplasia. (B and C) Ga®-DOTATATE
positron-emission tomography CT images showing somatostatin-
receptor expression in the dysplastic bones of the cranium.

known as ‘The Tegernsee Giant’. Mr Thomas had been growing
unusually rapidly since the age of 9 years and had a premature
death at the age of 25 years when he had already attained an
astonishing height of 235 cm. Radiological examination revealed
a multicystic appearance involving all the skull bones and left-
sided tibia, fibula, femur, humerus, metacarpal and iliac bones.
The bones on the right half of the body were unremarkable. The
sella turcica appeared widened. Histological examination of a
bony tissue specimen from the skull revealed features of FD.°

Acromegaly in MAS differs from “classical’ acromegaly in
multiple aspects. First, patients with MAS tend to be younger
at the time of diagnosis of acromegaly (20-30 years vs 40-50
years in classical acromegaly). Second, hyperprolactinaemia is
more common in MAS-associated acromegaly than the classical
variant (70%-90% vs 30%-40%). Third, on sellar imaging, a
pituitary adenoma can be visualised in as many as 95% of cases
of classical acromegaly. On the contrary, in MAS-associated acro-
megaly, a definite adenoma can be seen in only 50% of patients;
however, with advancement in imaging techniques, the number
has increased to 70%.” Our index patient was young, had hyper-
prolactinaemia and no visible adenoma on sellar imaging. In
addition, response to standard treatment differs between the two
groups. While trans-sphenoidal resection of pituitary adenoma
remains the treatment of choice in classical acromegaly with a
remission rate of 75%, the same does not hold true for MAS-as-
sociated acromegaly. Trans-sphenoidal surgery in MAS is tech-
nically difficult due to the presence of dysplastic bones at the
skull base. Absence of adenoma on preoperative imaging makes
surgery all the more difficult and hence total hypophysectomy
remains the best option. Even then the remission rate is a mere
20%j; however, with recent neuro-navigation-guided technique,
higher remission rates have been achieved. Response to medical
therapies is similarly low in the MAS group as compared with
the classical group.®’

Hypophosphataemia in MAS is secondary to renal-phosphate
wasting. Though phosphaturia occurs in about 50% of patients
with MAS, clinically significant hypophosphataemia is rare.® It
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is mediated by FGF-23 produced by the dysplastic bony lesions.
Serum levels of FGF-23 positively correlate with disease activity
and frank hypophosphataemia is seen only in patients with
significant FD burden. In addition to increased FGF-23 produc-
tion, processing of the phosphatonin is altered in MAS. Ga
activation leads to cyclic adenosine monophosphate mediated
decrease in the activity of the enzyme that glycosylates FGF-23,
thereby rendering it prone to cleavage by furin. This leads to a
proportionally greater increase in the circulating levels of C-ter-
minal peptide relative to intact FGF-23.” Phosphaturia in MAS
could also result from constitutive activation of PTH-coupled
G0 in the proximal renal tubule which would impair phosphate
reabsorption. Nevertheless, whatever may be the underlying
mechanism, hypophosphataemia increases the risk of fractures
and needs prompt treatment.

GH excess in MAS tends to have a dual effect on serum phos-
phate level. GH per se increases proximal tubular reabsorption
of phosphate and leads to hyperphosphataemia. At the same
time, GH excess can lead to further growth of FD lesions in
MAS, which in turn would increase the circulating levels of
FGF-23 and contribute to hypophosphataemia.

Learning points

» Growth hormone (GH) excess is usually associated with
hyperphosphataemia; low serum phosphate in the presence
of GH excess should make one think of McCune-Albright
syndrome (MAS).

» Bony deformities in a patient with acromegaly suggest either
multiple endocrine neoplasia type 1 or MAS.

» Hypophosphataemia in MAS can either be due to FGF-23
production by the dysplastic skeletal lesions or constitutive
activation of parathyroid hormone-coupled G @ in the
proximal renal tubule leading to phosphaturia.

In our index patient, MAS was characterised by polyostotic
FD, functioning endocrinopathy in the form of acrogigantism
and café-au-lait macule. In addition, he had thyromegaly and
testicular microlithiasis, features well described in MAS. He had
hypophosphataemia with elevated FGF-23 levels and a substan-
tial FD burden. Features of osteomalacia that were present in
our patient were bone pains and lower limb bony deformities.
Following surgery, as the GH levels declined, the phosphate
retaining effect of GH was abolished and as expected, hypophos-
phataemia worsened.
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