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Summary

The case is described of a 34 year old patient with Cushing’s disease diagnosed as a result of having mul-
tiple pathological vertebral fractures after giving birth. The sudden appearance of acute fractures in five
vertebral bodies, the phenotype characteristics of the patient and her medical history pointed to a diag-
nosis of Cushing’s syndrome, a condition which rarely coincides with pregnancy. After a resection of the
hypophysary adenoma and the start of treatment with teriparatide, the patient experienced notable clini-
cal and densitometric improvement. This case demonstrates the importance of suspecting a bone meta-
bolism disorder in the presence of pathological fractures in young patients, even more in certain states,
such as pregnancy or lactation.
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Introduction

Cushing’s syndrome comprises symptoms and
signs associated with prolonged exposure to inap-
propriately high levels of glucocorticoids.
Excluding those cases due to chronic use of glu-
cocorticoids, the great majority (60-70%) are due a
hypophysary adenoma; this is what is known as
Cushing’s disease. Other causes are: tumours and
anomalies in the suprarenal glands and ectopic
secretion of ACTH.

Osteoporosis is very common in patients with
Cushing’s syndrome. The functional and structural
deterioration of bone is a significant cause of mor-
bidity and incapacity in these patients, who have
a higher risk of, fundamentally vertebral, fractures.

On the other hand, pregnancy and lactation
result in multiple changes in women, many of
which affect the bone.

However, the combination of Cushing’s
syndrome and pregnancy is highly infrequent due
to that fact that hypercortisolism usually coincides
with amenorrhea and infertility.

Clinical case

The patient was a Spanish woman of 34 years of
age, referred to the bone metabolism disease cli-
nic due to having had several vertebral fractures
after having given birth.

The patient had no family history of fractures.
She confirmed having a sufficient daily intake of
milk derivatives and low levels of regular physical
activity. Of interest in her medical history were
having had a transverse traumatic fracture of the
patella three years earlier, with complications of
pseudarthrosis. The patient had also been diagno-
sed with persistent polycystic ovarian syndrome
due to amenorrhea 14 years previously, and had
received continuous treatment with cyproterone
acetate and ethenylestradiol, suspending treatment
when trying for a pregnancy. After suspending the
anovulatories the patient continued with her earlier
amenorrhea without achieving gestation, which
finally required techniques of assisted reproduc-
tion (in wvitro fertilisation). The pregnancy was
without complications (no gestational diabetes,
and no hypertension or preeclampsia). Normal lac-
tation was maintained for 5 months. The patient
confirmed having gained weight in recent years,
and significantly so after giving birth. A month after
the birth persistent pain in the lumbar region star-
ted. After two months of lumbalgia resistant to tre-
atment a magnetic resonance scan of the spine was
performed, which showed evidence of fractures in
various vertebral bodies, both dorsal and lumbar,
with a reduction in height of the vertebral bodies
being observed in T6, T8, T9, T11, T12, Li, L2, L3
and L5, with acute signs in T8, T9, T10, L1 and L3
(Figure 1). A physical examination showed facial
rubicundity, accumulation of supraclavicular and
retrocervical fat, with some cutaneous atrophy.
The weight of the patient was 75.8 kg, height 1.61
metres, with a body mass index of 29.2 kg/m?
Blood pressure was 150/95 mm Hg, confirmed on
various occasions.
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Notable from the general analysis were the follo-
wing values: haemoglobin, 13.4 g/dl; sedimentation
velocity in the first hour, 10 mm/h (normal, <25);
25-OH-vitamin D, 8.39 ng/ml (20-50); blood calcium
8.6 mg/dl; intact parathormone (PTH), 26 pg/ml
(normal, 10-65); alkaline phosphatase 93 UI/l (nor-
mal, 38-120); carboxy-terminal telopeptide of colla-
gen (CTX), 0.595 ng/ml (normal 0.064-0.548),
amino-terminal propeptide of procollagen (P1INP),
38.7 ng/ml (normal, 10.4-62); urinary cortisol in 24
hours, 616.00 and 779.9 pg (normal, <200); creatini-
ne in urine, 41.6 mg/dl; ACTH, 81.97 pg/ml (nor-
mal, 4.7-48.8); TSH, 0.45 pUI/ml (normal 0.465-
468); and electrophoretic spectrum, unchanged.

The bone densitometry (double X-ray absorptio-
metry, DXA) was compatible with osteoporosis in the
lumbar spine and osteopenia in the femoral neck:
lumbar spine (L2-14), 0,709 g/cm? (T-score = -3.20)
and femoral neck, 0.683 g/cm? (T-score = -1.44).

On the evidence of ACTH-dependent hyper-
cortisolism, and after a more than 50% decrease in
blood cortisol after a strong dexamentasone sup-
pression test, Cushing’s disease was diagnosed. A
cerebral magnetic resonance (MR) scan showed
up a nodular image of4mm in the right adenophy-
sis, on the superior and anterior margin (Figure 2).
Treatment was initiated with fluconazol before
surgery which improved pressure levels and pro-
voked a small amount of the spontaneous mens-
trual bleeding. The patient underwent transsphe-
noidal surgery for resection of the microadenoma
at 8 months postpartum.

Subsequent treatment with calcium and vita-
min D supplements (1,500 mg a day of calcium
carbonate and 400 mg a day of colecalciferol),
daily subcutaneous teriparatide and hydroaltesone
at subsitutive doses of 30 mg a day was recom-
mended, as well as recommendations of a diet
rich in dairy products and regular physical exerci-
se. After surgery on the hypophysary adenoma the
patient started to have spontaneous menstruations
without treatment, with a normalisation of blood
pressure, progressive disappearance of the
Cushingoid phenotype which she had exhibited,
and experienced a notable reduction in weight.

A year after the initiation of treatment with teri-
paratide she showed a notable improvement in
DXA in both locations: lumbar spine (L2-L4), 0.837
g/cm? (T-Score = -2.03) and femoral neck 0.714
g/cm? (T-score = -1.14) as well as favourable chan-
ges in the analyses: alkaline phosphatase, 69 Ul/I,
25-OH-vitamin D, 21.9 ng/ml; PTH, 31.4 pg/ml;
CTX, 1.830 ng/ml; and P1NP, 286.9 ng/ml.

Discussion
Cushing’s syndrome is defined as a combination
of signs and symptoms derived from the prolon-
ged exposure to inappropriately high levels of glu-
cocorticoids.

Harvey Cushing was, in 1932, the first to pos-
tulate that the syndrome characterised by obesity,
plethora, diabetes, hypertension, hirsutism, ame-
norrhea and osteoporosis, could be caused by
hypophysary adenomas'.
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Cushing’s syndrome is uncommon during preg-
nancy because the excess of corticoids and andro-
gens suppress the secretion of gonadotropins,
which brings with it ovarian and endometrial
dysfunction. The most common cause of Cushing’s
syndrome during pregnancy is adrenal adenoma;
however, there have been cases published in which
the cause is hypophysary adenoma® In addition,
Cushing’s syndrome during pregnancy carries a
higher level of maternal morbidity, in up to 70% of
cases’, the most common complications being arte-
rial hypertension and diabetes mellitus. Less fre-
quent are osteoporosis, fractures, psychiatric disea-
se and cardiac insufficiency. Therefore, this patho-
logy is commonly underdiagnosed during gesta-
tion, it being confused with other conditions such
as preeclampsia or gestational diabetes'.

The physiopathology of steroid-induced osteo-
porosis (SIO) is complex, given that there are mul-
tiple factors involved, many of which have not
been completely clarified®. There is a decrease in
bone formation due to osteoblast and osteocyte
apoptosis®, as well as an increase in bone resorp-
tion due to the activation of the osteoclasts’, which
have a more prolonged useful life. The formation
of new collagen is an inhibitor and the degrada-
tion of pre-existing collagen an accelerator®. The
steroids also have effects on bone remodelling at
the level of the basic remodelling unit, resulting in
a reduction in average trabecular thickness and a
lower degree of bone apposition. Furthermore,
the steroids reduce the levels of insulin growth
factor IGF-1), growth hormone (GH) and sex hor-
mones. With respect to calcium metabolism, they
reduce intestinal absorption and increase the renal
excretion of calcium®,

Patients with Cushing’s syndrome may have a
decrease in levels of alkaline phosphatase and
osteocalcin, which indicates the inhibitory effect
of osteoblast function®, as well as an increase in
the parameters for bone resorption.

Bone fractures are present in 19-50% of
patients with Cushing’s syndrome, including
Cushing’s disease', and specifically, vertebral frac-
tures in 16-20%'". In SIO the zones of greatest
affectation are those with high trabecular bone
content. This implies an increase in vertebral, rib
and pelvic fractures.

SIO happens in two phases, an early rapid
phase in which bone mineral density (BMD) is
reduced by excessive bone resorption, and a slo-
wer progressive phase in which BMD decreases
due to the damage to bone formation. However,
SIO is reversible, the bone recuperation being gra-
dual. It has been reported that the complete recu-
peration in BMD in patients cured of Cushing’s
disease may take more than 10 years". Treatment
with bisphosphonates and the active fragment of
human parathyroid hormone (PTH 1-34) or teripa-
ratide, may accelerate the recuperation of BMD in
these patients. The drugs approved in Spain for
the treatment of SIO are risedronate, zoledronate,
and in cases where there is high risk of fracture,
teriparatide. The bisphosphonates have an antire-

Figure 1. Magnetic resonance in the vertebral column
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sorptive effect by inhibiting the activation or
recruitment of the osteoclasts. Risedronate, in
being taken orally, is the drug of first choice in the
treatment of this disease. Zoledronate is adminis-
tered intravenously, once a year, which is more
comfortable for patients and results in greater
adherence to treatment. PTH 1-34 or teriparatide,
obtained through recombinant DNA technology,
has an anabolic action, given that it stimulates the
formation of bone due to a direct effect on the
osteoblasts, indirectly increasing intestinal absorp-
tion of calcium and increasing in the kidney the
tubular resorption of calcium and the excretion of
phosphate. Tt is also related with an improvement
in bone mineral density and in bone quality™. It is
approved for the treatment of established osteo-
porosis in postmenopausal women (capillary fra-
gility fracture and BMD with a T-score value of
less than -2.5) and in the treatment of steriodal
osteoporosis, demonstrating an increase in BMD
and a reduction in risk of fracture in these
patients®. Its use is limited to a maximum of 18
month, and can then be replaced by an antiresorp-
tive drug.

On the other hand, pregnancy is a state of
hyperestrogenism which wusually inhibits bone
resorption'. However, on occasion, loss of bone
mass and fractures have been reported.
Osteoporotic fractures associated with pregnancy
are characterised by the presence of pain in the
lumbar region and the hip in the third quarter of
gestation. Pubic and subcapital femoral fractures
have been reported in pregnant women with oste-
oporosis''. However, rapid clinical and radiologi-
cal resolution post partum is common®”. In this
case, the patient suffered multiple vertebral fractu-
res several months after giving birth, which is not
compatible with the transitory osteoporosis of
pregnancy.

Maternal lactation may also affect a mother’s
bones. Some studies have shown that women may
lose between 1 and 3% of their bone mass during
lactation, due to the growing necessity of the new-
born for calcium, the reduction in the production
of estrogens and the increase in levels of proteins
related with parathyroid hormones (PTHrP)*.
However, the loss of bone mass which takes place
during lactation is usually recovered in the first six
months postpartum.

It is the combination of certain characteristics
with makes this case interesting. Firstly, the appe-
arance of a pregnancy without complications in a
patient with Cushing’s syndrome is unusual.
Although this point may be arguable due to the
absence of cortisol levels prior to the pregnancy,
the appearance of prior weight-gain, defects in the
consolidation of the facture of the patella and the
recovery from sterility or amenorrhea after sur-
gery, makes us think that Cushing’s syndrome was
present before the pregnancy. Secondly, the pre-
sence of a fulminant debut with multiple acute
vertebral fractures is also uncommon in young
people. Perhaps this point may be explained by
the demineralising effect pregnancy and breastfe-
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eding' has on bone previously affected by SIO.
Thirdly, and lastly, what is interesting is the good
response to teriparatide in a case of SIO.

There are multiple causes of secondary osteo-
porosis in young patients, many related to endo-
crinopathies. Therefore it is essential to suspect
and include in the differential diagnosis Cushing’s
syndrome when faced with the presence of multi-
ple pathological fractures, even in certain stages
such as pregnancy and lactation.
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