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Abstract
Introduction: Although the majority of patients with primary hyperparathyroidism have a relatively asymptomatic benign disorder, there

are patients who have a more aggressive disorder. Clinical Picture: We report a case of primary hyperparathyroidism presenting during
pregnancy complicated by antepartum haemorrhage and severe prematurity. The diagnosis was made postpartum, when her problems
rapidly progressed to result in severe neuromuscular weakness, bilateral pathological hip fractures as well as nephrolithiasis. Treatment:
Surgical parathyroidectomy was performed. The underlying lesion was a large solitary parathyroid adenoma with cystic elements.
Conclusion: Primary hyperparathyroidism is not an innocuous disease and can result in severe morbidity if left untreated.
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Introduction

Primary hyperparathyroidism is said to have evolved
from a disease of “bones, stones and groans”,1,2 to one that
is largely asymptomatic with a relatively benign course in
the majority of patients.3 In a 1981 study, the incidence of
radiologically detectable bone disease was found in 24% of
patients4 but this complication is now considered rare.3 The
incidence of renal stone disease from earlier studies quote
figures ranging from 44% to 57%.5,6 More recently, however,
this has decreased to between 10% and 25%.7,8

In the 1930s, Albright and colleagues9 suggested that
there was exclusivity of skeletal or renal involvement – that
is, renal stone disease or bone involvement generally did
not co-exist in the same patient. Pak and colleagues,10

however, disputed this and showed that there was no
unique pathophysiological abnormality found in patients
who develop nephrolithiasis. Silverberg and colleagues7

found that bone involvement in primary hyperparathyroid
patients occurred to a similar extent in those with and
without nephrolithiasis.

The cause of primary hyperparathyroidism is solitary
parathyroid adenoma in 80% to 90% of patients.8,11 Most of
these are small, usually weighing about 1 g but occasionally
can be up to 10 g.

Case Report
A 31-year-old Chinese housewife was referred to the

Endocrine Unit of the hospital with a problem of bilateral
hip fractures after a minor fall. She had had bilateral hip
replacements performed at the referring hospital.
Postoperatively, she was noted to be unable to ambulate
because of severe lower limb muscle weakness. Further
investigations revealed hypercalcaemia and a high
parathyroid hormone level. She was referred for further
management.

Her problem started during her first pregnancy in April
1998. She developed severe persistent nausea and vomiting
in the first trimester which continued, culminating in
antepartum haemorrhage and premature delivery at 25
weeks gestation in August 1998. She also noted some
constipation and progressive muscle weakness of all 4
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limbs. Incidentally, she had no complaints of polyuria or
abdominal pain. During her antenatal visit with her
obstetrician she was found to have a neck swelling which
gradually increased in size over 15 months prior to her
fracture. No further investigations were performed until
postpartum. The baby weighed 540 g and was nursed in the
neonatal special care nursery for several months. Further
details regarding her pregnancy and infant were not available
as she delivered in a neighbouring country. Postpartum,
her muscle weakness progressed and she had difficulty
walking, particularly up and downstairs.

She gave no history of renal calculi. There is no family
history of similar illness.

In June 1999, she fell trying to walk down a curb and felt
severe pain in both hips. She was found to have bilateral hip
fractures. Postoperatively, investigations revealed
hypercalcaemia and the diagnosis of hyperparathyroidism
was made. She was subsequently referred to our Unit.

When seen in August 1999, she was chair-ridden, non-
ambulant, pale, wasted, complained of considerable pain
in the back particularly when moved. She was not
dehydrated. Her blood pressure was 130/80 mmHg. A
nodule was felt in the right side of the neck measuring 4 x
4 cm. Severe proximal muscle weakness of both upper and
in particular, lower limbs were found. No other abnormalities
were noted.

Investigations revealed haemoglobin 106 g/L, haematocrit
0.29, blood urea 5.0 mmol/L, creatinine 77 umol/L,
electrolytes were normal, serum calcium repeatedly 3.1,
3.06, 3.64 mmol/L (normal 2.1 to 2.5), phosphate 0.6
mmol/L (normal 0.8 to 1.3), alkaline phosphatase 1286 IU/
L (normal 35 to 110)—taken 2 months after the hip
replacement. Parathyroid hormone taken at the same time
as the serum calcium was 123; 142 pmol/L (normal 1.3 to
5.7).

Skeletal survey showed severe generalised osteopaenia
with cortical thinning and coarse trabecular structure
especially marked in the long bones. Skull X-ray (Fig. 1)
showed a typical salt and pepper appearance. Pelvic X-ray
(Fig. 2) demonstrated bilateral fracture neck of femur. No
bone mineral density was performed.

Ultrasound kidneys revealed bilateral medullary
nephrocalcinosis with multiple small renal calculi. Both
kidneys were normal in size with normal echogenicity and
good corticomedullary differentiation.

Computed tomographic (CT) scan of the neck with IV
contrast (Fig. 3) revealed a large lobulated tumour mass in
the mid and lower third of the R thyroid lobe, with necrotic
areas seen within it measuring 5 x 4 x 3.5 cm. The tumour
was compressing the right side of the trachea displacing it
towards the left. It extended to the level just above the
sternal notch. Appearances were more in keeping with a

thyroid malignancy than a parathyroid tumour. No cervical
lymphadenopathy was seen.

A fine needle aspiration (FNA) cytology of the mass was
performed on 19 August 1999 and 15 mL of blood tinged
fluid was obtained. No colloid was identified in the fluid on
gross inspection. Smears stained with May Grunwald
Giemsa (MGG) showed a background of blood in which
were seen clusters of epithelial cells with abundant
cytoplasm, well-defined cell margins and vesicular, round
or oval nuclei, giving an oxyphilic appearance (Fig. 4).
There was focal marked variation in cell size with the
presence of giant forms that showed pleomorphic nuclei
and macronucleoli (Fig. 4). The cytological picture was
compatible with a diagnosis of a parathyroid neoplasm.

The patient was hydrated with normal saline and IV
pamidronate given in preparation for her surgery. Bilateral
neck exploration was undertaken on 28 August 1999 by an
experienced endocrine surgeon who performed a right
thyroid lobectomy and parathyroidectomy. Histopathology
of the tumour revealed a large parathyroid adenoma,
measuring 7 x 5 x 4 cm in size and weighing 32 g. It was
well-encapsulated and cut section showed a variegated
picture with solid, cystic and haemorrhagic areas. Sections
of the tumour stained with haematoxylin and eosin (H&E)
showed a well-encapsulated lesion composed of parathyroid
cells in organoid pattern with nests of tumour cells
incompletely intersected by well-vascularised fibrous tissue
septae (Fig. 5). The cells had abundant eosinophilic
cytoplasm and vesicular nuclei. The variation in cell size
and atypia seen in the cytological smears was reflected in
the histological sections as well (Fig. 5). Multiple blocks of
the tumour were studied for any evidence of capsular or
vascular permeation and none was found. A histological
diagnosis of parathyroid adenoma was made. The right
superior parathyroid removed appeared unremarkable on
gross and microscopic study. The parathyroids on the left
appeared normal during operation and were left intact.

She developed hypocalcaemia on the first postoperative
day with a nadir on the third postoperative day of 1.7
mmol/L. She was symptomatic, complaining of clinical
paraesthesia and muscle cramps. This was treated with
intravenous calcium gluconate followed by 1a calcidol 2
ug daily and calcium carbonate 1300 mg twice daily. She
continued to require replacement to maintain a normal
calcium level even when last reviewed in June 2000 (9
months postoperatively).

Her muscle strength improved and by 7 months
postoperation, she was able to walk unaided.

Discussion

It has been proposed that parathyroid hormone has a
biphasic effect on bone with bone loss in the early phase
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and no subsequent loss in the late phase of the disease.12-14

The bone disease most commonly associated with primary
hyperparathyroidism is cortical bone demineralisation,
particularly at the distal radius.15,16 An increase in fracture
in the appendicular skeleton such as at the distal radius of
2- to 3.5-fold16,17 as well as at the ankle/foot17 has been found
in subjects with primary hyperparathyroidism.

The femoral neck comprises equivalent proportions of
cortical and cancellous bone and has been found to have an
intermediate reduction in bone density as compared with
the radius.7 Bilateral hip fractures were found to be extremely
rare in a population-based cohort study conducted in Sweden
by Larsson and colleagues.18 Their conclusion was that
primary hyperparathyroidism was not a risk factor for hip
fracture in women. The effect of primary hyperpara-

thyroidism on vertebral fracture risk is unclear. The
lumbosacral spine which has a large proportion of cancellous
bone is thought to be relatively spared.15,19 However, an
increased vertebral fracture rate has been reported in some

Fig. 1. Skull X-ray—Classic “salt & pepper” appearance.

Fig. 2. Pelvic X-ray—Diffuse osteopaenia of the visualised pelvic bone with bilateral
femoral neck fractures.

Fig. 3. CT scan neck—Necrotic, lobulated mass in the region of the lower pole of the right
lobe of the thyroid gland.

Fig. 4. FNA smear showing clusters of cells with abundant cytoplasm and round or oval
vesicular nuclei (left) and focal marked nuclear atypia (right arrow).
(Left — MGG x400; Right — MGG x200)

Fig. 5. Section from parathyroid adenoma showing well-vascularised tumour in organised
pattern composed of cells of varying sizes with abundant cytoplasm and focal nuclear
atypia (H&E x400).
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studies of a 1.5-fold increase20 and 4.4% in subjects vs
0.2% in controls.21 On the other hand, those with mild
degree of hyperparathyroidism have not been found to have
an increased rate of vertebral fracture, 1.7% in subjects vs
2.8% in controls.22

In postmenopausal women, Kenny and co-workers23

reported more fractures (48% vs 25%) both in number and
multiplicity of fractures, and height loss (50% vs 27%) in
subjects than the control group.

Therefore, there is a higher risk for fracture in patients
with primary hyperparathyroidism, in particular if they are
postmenopausal, at the vertebrae and appendicular sites
(distal radius, ankle/foot). The reason for the variable
pattern and severity of skeletal involvement is multiple.
Some of the likely factors are the severity of
hyperparathyroidism as well as earlier diagnosis and
identification of milder disease in recent years as a result of
the easy availability of multichannel automated analysers.
Other important factors are differences in host factors such
as dietary calcium and its absorption from the gut and
levels of activated vitamin D and phosphate balance. In this
case, pregnancy which physiologically causes higher bone
resorption was exacerbated by hyperparathyroidism
resulting in the rare complication of bilateral pathological
hip fractures after minor trauma.

This patient was also found to have nephrolithiasis and
renal stone disease. Her renal function however, was still
relatively normal. This is consistent with the study of
Silverberg and colleagues,7 which demonstrated no
differences in bone density between those with and without
renal stone disease. They found that both bone and stone
disease could occur together, as was demonstrated in our
patient.

Our patient had a much larger parathyroid adenoma than
is usually described. This was a solitary adenoma with
areas of cystic change and haemorrhage. The treatment of
choice was parathyroidectomy because of the severity of
the clinical course, large palpable adenoma and the relative
youthfulness of the patient. No preoperative localisation
with thallium-sestamibi scanning was performed due to the
following reasons: 1) the lesion was large; 2) the patient
had no prior neck surgery; and 3) a diagnosis of parathyroid
carcinoma was considered likely; therefore, prompt surgery
was deemed necessary.

This patient had no evidence of multiple endocrine
neoplasia.

Primary hyperparathyroidism is uncommon before the
middle age and is even more rare during pregnancy. Thus,
reports on pregnancies complicated by primary
hyperparathyroidism are few. Reports from the early
1960s24,25 showed a 50% complication rate in such
pregnancies including a 25% incidence of perinatal death

and 50% incidence of neonatal tetany. Pregnancy loss,
perinatal morbidity and mortality were attributed to an
increased incidence in spontaneous abortion, stillbirths,
neonatal death and transient neonatal tetany lasting 3 to 5
months. The overall complication rate of stillbirths and
neonatal deaths has been reported to decrease from 27% in
the period of 1963 to 1975 to 5% in 1976 to 1990.26 This
reduction in mortality is thought to be due to earlier
diagnosis of the disease therefore picking up milder
hypercalcaemia, improved antenatal and perinatal care and
more effective treatment of neonatal tetany. However,
despite this improvement, only 54% of pregnancies from
the 1976 to 1990 period resulted in term deliveries without
tetany.26

Some authors have suggested that there was a tendency
toward low birth weight and intrauterine growth
retardation.25,27 Marked premature placental calcification
was reported in a woman with primary hyperparathyroidism
by Graham and colleagues,27 which was thought to be the
reason for the premature delivery of a growth-retarded
neonate.

Kelly26 studied women who were treated medically
compared to those who underwent surgery during their
pregnancies. In those treated medically, 53% had neonatal
complications and 16% neonatal deaths as compared to
12.5% neonatal complications and 2.5% neonatal deaths in
those treated surgically. Thus, hyperparathyroidism in
pregnancy is a serious disease. The treatment options for
patients with progressive symptoms would be surgical
parathyroidectomy during pregnancy for improved
pregnancy outcome and only those women who are
asymptomatic and have mild hypercalcaemia diagnosed in
the third trimester can be managed medically and surgery
postponed till postdelivery. This patient unfortunately did
not have her hyperparathyroidism diagnosed during her
pregnancy and she delivered prematurely at 25 weeks’
gestation.

Conclusion

Our patient presents with severe and rare complications
of primary hyperparathyroidism caused by a large solitary
cystic parathyroid adenoma resulting in bilateral
pathological hip fractures, neuromuscular weakness,
nephrocalcinosis and nephrolithiasis. The presentation
during pregnancy is uncommon but failure to recognise
this during pregnancy has resulted in this case, prematurity
and probable perinatal morbidity.
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