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Abstract

Bone disease is an important complication of hyperparathyroidism. We herein report a rare case

of severe bone disease caused by primary hyperparathyroidism. A 33-year-old man presented

with pain and restricted mobility in his right upper limb and right hip due to a fall 3 days pre-

viously. X-ray examination showed a fracture of the proximal and distal humerus. Computed

tomography examination showed a supracondylar fracture of the right humerus, a fracture of the

right femoral neck, a fracture of the right sciatic branch, and multiple brown tumors.

Ultrasonography showed a 3.5-� 1.6-cm hypoechoic mass below the left lobe of the thyroid.

The patient was diagnosed with primary hyperparathyroidism based on increased serum calcium

and parathormone concentrations, pathological fractures, and multiple brown tumors. He there-

fore underwent bilateral lower parathyroidectomy. Pathological examination revealed a parathy-

roid adenoma. The patient recovered well after surgery and was followed up for 6 months with

no symptoms of hyperparathyroidism. This case report suggests that clinicians should be aware of

the possibility of severe bone disease secondary to primary hyperparathyroidism. Active and

early diagnosis and surgical treatment are important in such cases.
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Introduction

Primary hyperparathyroidism (PHPT) is a
systemic disease caused by lesions of the
parathyroid gland (such as parathyroid
adenoma, parathyroid hyperplasia, and
parathyroid carcinoma).1 PHPT leads to
the synthesis and secretion of parathyroid
hormone (PTH) and causes calcium, phos-
phorous, and bone metabolism disorders.
The main clinical manifestations are bone
diseases with increased bone resorption,
hypercalciuria-induced urinary calculi,
hypercalcemia, and hypophosphatemia.2

In China, the most common clinical mani-
festation of PHPT is bone disease. The
PTH concentration is significantly
increased in these patients. Osteoclasts are
enhanced through the actions of multiple
systems such as the skeletal system, urinary
system, and digestive system; this can even-
tually cause a variety of bone diseases and
pathological fractures.3 We herein report a
case of severe bone disease caused by
PHPT. Relevant studies were also reviewed
to provide insight with respect to clinical
practice.

Case presentation

A 33-year-old man with pain and limited
activity of his right upper limb and right
hip caused by a fall 3 days previously was
admitted to our hospital. The patient had
undergone extracorporeal lithotripsy for
urinary calculi 3 years previously and sur-
gical treatment for a left tibial fracture
caused by a fall 1 year previously. In addi-
tion, the patient had developed multiple
slight fractures caused by falls in recent
years and improved after conservative
treatment. The patient had also been admit-
ted to several hospitals, but the cause was
not clear. Physical examination on admis-
sion revealed stable vital signs; obvious
swelling, deformity, and tumefaction of
the right elbow; activity limitation of the

right elbow; obvious swelling and tender-
ness of the right hip; activity limitation of
the right hip; and positive Patrick’s test.

After admission, X-ray examination of
the right humerus revealed a right humeral
fracture (Figure 1(a)). Computed tomogra-
phy of the right elbow joint, right hip joint,
and chest demonstrated a right supracondy-
lar humeral fracture (Figure 1(b)), right
femoral neck and right ischial fractures
(Figure 1(c)), multiple brown tumors, and
a solid lesion behind the thyroid gland
(Figure 1(d)). Routine blood examination
showed a serum calcium concentration of
2.91mmol/L (reference range, 2.08–
2.60mmol/L) and serum phosphorus con-
centration of 0.77 mol/L (reference range,
0.84–1.45 mol/L). The serum PTH concen-
tration was 167.1 pmol/L (reference range,
1.6–6.9 pmol/L). Cervical color Doppler
ultrasound demonstrated a 3.5-� 1.6-cm
hypoechoic tumor below the left lobe of
the thyroid gland. The patient was finally
diagnosed with PHPT; pathologic fractures
of the right supracondylar humerus, right
femoral neck, and right ischium; and mul-
tiple brown tumors.

Parathyroidectomy was performed. The
abnormal parathyroid glands were excised;
they exhibited obvious tumefaction, and
parathyroid adenoma was diagnosed by
intraoperative frozen section pathological
examination. We also explored the remain-
ing parathyroid glands. The shape, size, and
color of the glands were normal, and they
were retained. Postoperative pathology
confirmed the diagnosis of parathyroid ade-
noma (Figure 1(e)). The serum PTH con-
centration was 3.7 pmol/L, and the serum
calcium concentration was 2.30mmol/L;
both were within the reference range on
the second day after surgery. The patient
recovered well and was discharged after 1
week. Six months later, a follow-up by tele-
phone revealed that the patient was able to
perform easy manual work and had made a
remarkable recovery overall.
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Discussion

The incidence rate of PHPT varies from 34

to 120 cases per 100,000 individuals, and it

increases with age.4–9 Some studies have

reported that the prevalence of PHPT in

postmenopausal women is >2%.10,11 In

any case, PTHT is relatively rare in the clin-

ical setting. As a result, some clinicians have

an insufficient understanding of this dis-

ease, fail to make a timely and correct diag-

nosis, and are prone to misdiagnosis.12,13

Because this disease mainly manifests as

pathological fractures, most patients are

first diagnosed in the department of ortho-

pedics or bone oncology, resulting in a high

rate of delayed treatment or misdiagno-

sis.14,15 Misdiagnosis can lead to further

Figure 1. (a) X-ray of the right humerus showing a right humeral fracture (red arrow). (b) Computed
tomography scan of the right elbow showing a fracture of the right supracondylar humerus (red arrow).
(c) Computed tomography scan of the right hip showing a fracture of the right femoral neck and right
ischium (red arrows). (d) Computed tomography scan of the chest showing a solid lesion behind the thyroid
gland (red arrow). (e) Pathological examination showing parathyroid chief cells arranged in nests and cords
(hematoxylin–eosin, �100).
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aggravation of skeletal system diseases,
which gradually develop into severe mani-
festations of pathological bone damage
such as osteitis fibrosa cystica, repeated
fractures, and delayed recovery after frac-
ture treatment.16,17 Once confirmed, timely
excision of the diseased parathyroid glands
is considered to be the preferred method for
the treatment of PHPT with severe bone
disease, rather than treatment of the skele-
tal system disease only.18,19 After excision
of the parathyroid gland lesions, PTH and
other relevant indicators gradually return
to normal levels, and new bone tissue grad-
ually grows within and resolves the skeletal
lesions.20

PHPT is caused by abnormal elevation
of PTH due to parathyroid gland lesions
such as parathyroid adenoma, parathyroid
hyperplasia, and parathyroid carcinoma, all
of which are mainly managed by surgical
treatment.21 The incidence of PHPT is
higher in Europe and the United States
than in China, but most patients are asymp-
tomatic.22 Most patients with PHPT have
no obvious symptoms or have nonspecific
symptoms such as osteoporosis; very few
patients have specific manifestations such
as bone pain, pathological fracture, or
other bone diseases.23 In contrast, most
patients with PHPT in China are symptom-
atic and exhibit different symptoms and
signs involving one or more systems such
as the skeletal system, urinary system,
digestive system, nervous system, and mus-
cular system.24

PHPT causes a series of symptoms and
signs by acting on the skeletal system and
urinary system; it also has certain effects on
the digestive system, nervous system, mus-
cular system, and other systems.22,23,25

Some patients mainly present with skeletal
system diseases, which is the most common
presentation in the clinical setting. These
patients often have obvious symptoms,
such as bone pain, osteoporosis, and path-
ological fracture; they may also develop

brown tumors,26 osteitis fibrosa cystica,27

and other specific clinical manifestations.
Some patients mainly present with symp-
toms involving the urinary system (e.g.,
kidney calculi, ureteral calculi, azotemia,
or renal insufficiency).23 These symptoms
are caused by PTH-induced enhancement
of the effect of osteoclasts, which causes
calcium phosphate in bones to be dissolved
into the blood, resulting in hypercalcemia
and hyperphosphatemia. When the concen-
tration of calcium ions and phosphorus
ions exceeds the renal threshold and these
ions enter the urine, hypercalciuria and
hyperphosphaturia develop, causing uri-
nary calculi and secondary symptoms. Our
patient developed both skeletal and urinary
system disease but no clinical manifesta-
tions of the digestive, nervous, muscle, or
other systems.

Approximately 5% of PHPT is reported-
ly the syndromic form, and multiple endo-
crine neoplasia type 1 (MEN1)-PHPT is the
most common type.28 MEN1-PTHT pene-
trance occurs earlier (tending to occur in
young people aged 20–30 years) than spo-
radic PHPT. One study showed that 50
years of age was the crucial threshold, and
almost all patients with MEN1-PHPT had
developed PHPT by 50 years of age.29

Moreover, an age of <50 years was found
to be an independent risk factor for PHPT
complications.30 MEN1-PTHT is charac-
terized by asynchronous and asymmetrical
parathyroid gland growth, and it can be
confused with a single adenoma when
only one abnormal gland is found at the
time of the initial surgery.31 Therefore, peri-
odic monitoring of parathyroid function
and phospho-calcium metabolism should
be performed after surgery. MEN1-PHPT
also exhibits greater clinical aggressiveness
than non-syndromic PHPT.32,33 The inci-
dence of renal lithiasis is higher in patients
aged <30 years, and 68% of patients with
MEN1-PHPT present with urolithiasis
complications as the first clinical
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manifestation (50% have urolithiasis as the
only clinical manifestation of the syndrome
at the time of diagnosis).34 Lourenço et al.35

reported a case of early reduction of bone
mass and urolithiasis in a patient with
MEN1-PHPT in 2010. Consequently, it is
extremely important to gather useful data
during clinical assessment of patients with
the syndromic forms of PHPT.36 When a
patient with PHPT is highly suspected to
have or has already been determined to
have syndromic PHPT, especially patients
aged <30 years, appropriate DNA genetic
tests are strongly recommended.37

Multiglandular asymmetric growth of the
parathyroid tissue generally occurs in
patients with syndromic PHPT; therefore,
the choice of surgical approach is extremely
important and challenging.38 In the present
case, the patient most likely had multiple
endocrine neoplasia-PHPT considering his
age, multiple brown tumors, fractures,
parathyroid adenoma, and urolithiasis.

Hypocalcemia is a common complica-
tion after parathyroidectomy, and a recent
study suggested dividing it into different
types;39 postoperative hypoparathyroidism
(serum calcium concentration of <2mmol/
L 24 hours after surgery), protracted hypo-
parathyroidism (subnormal serum PTH
concentration and/or need for calcium
replacement at 4–6 weeks after surgery),
and permanent hypoparathyroidism (the
need for calcium replacement therapy 1
year after surgery). Hungry bone syndrome
is another rare but serious complication
characterized by severe and prolonged
hypocalcemia despite normal or even ele-
vated levels of serum PTH after surgery
for PHTP,40 and postoperative calcium
and vitamin D supplementation may benefit
such patients.41

Most parathyroid glands are located on
the back of the left and right lobes of the
thyroid gland. The parathyroid gland orig-
inates in the dorsal part of the third and
fourth pharyngeal pouches. The dorsal

part of the third pharyngeal pouch develops

to form the lower parathyroid gland, while

the ventral part of the third pharyngeal

pouch develops to form the thymus gland.

In the process of development, the parathy-

roid gland and thymus descend together,

but the parathyroid gland may stop

descending at any time, becoming located

at sites, such as the tracheoesophageal

groove, thymus, mediastinum, thyroid

gland, or inframandibular region.42 The

location of the superior parathyroid gland

is relatively fixed with few variations; it is

mostly located near the intersection of the

recurrent laryngeal nerve and the inferior

thyroid artery. Less common sites include

the tracheoesophageal groove, posterior

esophagus, superior mediastinum, thyroid

gland, and carotid sheath.43 An ectopic

parathyroid gland may lead to the possibil-

ity of reoperation.44 Therefore, accurate

preoperative positioning of the parathyroid

gland is also important. Color Doppler

ultrasound, nuclide imaging, computed

tomography, and other comprehensive

examinations of the parathyroid gland can

improve the accuracy and sensitivity of

localization,45 providing a reference and

guidance for surgical methods.
It is currently believed that at least uni-

lateral exploration of parathyroid adeno-

mas should be performed; that is, another

parathyroid gland on the same side of the

lesion should be explored after resection of

the diseased parathyroid gland, which is

confirmed by frozen section pathological

examination. If the second parathyroid

gland is confirmed to be normal, the oper-

ation can be concluded. Some scholars also

advocate bilateral exploration (i.e., intrao-

perative exposure of all four parathyroid

glands) if necessary. The benefits of this

treatment are that lesions of the parathy-

roid glands are not missed and that the pos-

sibility of a second operation due to

incomplete surgery is reduced.
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In conclusion, we have herein reported a

rare case of severe bone disease secondary

to PHPT. Through reflection of the whole

process of diagnosis and treatment of this

case and a literature review, we conclude

that cervical ultrasound and measurement

of the PTH, calcium, and phosphorus con-

centrations should be performed in patients

with a history of recurrent fractures and

multiple bone diseases to exclude multiple

bone destruction caused by PHPT. Our

findings showed that a clear diagnosis and

surgical resection of the parathyroid gland

as early as possible can yield good thera-

peutic results for patients with PHPT.
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