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Abstract

A 49-year-old patient initially presented to the hospital with fractures seemingly suffered from relatively minor trauma. Imaging
and laboratory tests showed abnormalities consistent with dysfunctional mineralization of bone. Computed tomography
revealed a mass localized in the inferior parathyroid glands that was removed during a subtotal parathyroidectomy. Followup with histopathological studies determined the mass to be a parathyroid adenoma; subsequently, the diagnosis of osteitis
fibrosa cystica as a sequela of advanced primary hyperparathyroidism was ascertained. The presented report discusses an
extremely severe/advanced case of primary hyperparathyroidism that caused extensive bone demineralization in which
several pathologic fractures occurred.
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INTRODUCTION

CASE REPORT

Primary hyperparathyroidism occurs as a result of a
parathyroid adenoma in 85% – 90% of cases. In the residual
cases, less than 15% are due to hyperplasia of 2 glands
or more, and cancer as a cause in less than 1% of cases
[1, 2]. Manifestations of this disease are mainly due to
calcium and phosphate imbalances that occur as a result
of excessive parathyroid hormone produced by chief cells
of the parathyroid gland. Parathyroid hormone functions
to increase serum calcium and decrease serum phosphate
by physiologically manipulating intestinal absorption,
renal ion transport and reabsorption, levels of Calcitriol
[1,25 (OH)2 D], and by increasing bone resorption.When
there is an imbalance in these hormones and processes, very
severe consequences may occur, such as pathologic fractures.
This skeletal manifestation of advanced hyperparathyroidism
is known as osteitis fibrosa cystica (also known as Von
Recklinghausen disease of bone). In osteitis fibrosa cystica
(OFC) the excessiveosteoclastic activity from the increased
parathyroid hormone causes rarefaction of bone with
fibrous bone degeneration, as well as cyst and fibrous nodule
formation [1].
There are a multitude of causes that may lead to dysfunctional
bone remodeling and fractures, the pathophysiology of which
is often similar, and as a result they frequently mimick each
other clinically. Therein lies the difficulty in economically and
efficiently discerning accurately between a wide spectrum of
possibilities. The presented paper concentrates on providing
a salient and clinically applicable insight.

A 49-year-old patient was initially admitted to the trauma
department in a hospital for injuries incurred during a sudden
collapse. The patient was writhing in pain, complaining of
sustained and sharp pains in the right arm and right leg.
Based on physical examination, the physicians surmised that
the patient had fractures of the right humeral shaft and right
femoral trochanter. As expected, x-rays confirmed that the
injuries the patient sustained were indeed fractures, although
it was slightly confounding to find the presence of cystic
changes in bone (Fig.1). Chest x-rays were unremarkable with
a normal appearing hilum and mediastinum. It no longer
seemed tenable that the patient’s fractures were exclusively
the result of trauma, but were more plausibly pathologic in
nature. This prompted examination of the patient’s blood.
Laboratory tests revealed elevated levels of parathyroid
hormone (PTH) of 1900 pg/mL (normal = 14-72 pg/mL),
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Figure 1a. Fractured neck of the right Figure 1b. Fractured shaft of the
femur. Exhibits generalized osteoporosis, right humerus after internal fixation.
periosteal resorption of bone, and a large Extensive periosteal resorption of
bone, generalized osteoporosis, and
tumor at metaphysis (arrow)
multiple tumors are prevalent
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calcium of 3.30 (normal 2.15-2.50 mmol/L), and alkaline
phosphatase (ALP) of 473 U/L (normal = 40-129 U/L), but
normal levels of prostate-specific antigen (PSA) of 0.877 (age
adjusted normal range is less than 2.5 ng/mL for 49-yearolds). Free serum thyroid hormone levels were also measured
and found to be normal: T3 – 4.20 pmol/L (normal 4.08.3 pmol/L), T4 – 18.59 pmol/L (normal 9.0-20.0 pmol/L).
The patient was also found to have normocytic anemia with
hemoglobin levels of 9.7 g/dL and mean corpuscular volume
of 96 fl. It was conjectured that hyperparathyroidism was the
underlying mechanism causing these changes.
Further investigation was conducted using computed
tomography with contrast (in 2 mm sections) from the
sphenoid bone to the level of T4. A well-demarcated,
pathologic mass (Fig.2) was found on the posteroinferior
aspect of the right lower lobe of the parathyroid glands.
The mass was hypodense relative to the adjacent thyroid
parenchyma with focally located calcifications. Primary
hyperparathyroidism due to a parathyroid adenoma seemed
most probable at this point. It is also noteworthy that during
ultrasonography, the patient was found to have an enlarged
liver and prostate, as well as findings suggestive of a polycystic
left kidney. The patient’s liver was assessed to be functioning
properly, with blood levels of ALT at 10.0 U/L and AST at
11.9 U/L. Kidney function was ascertained as normal, with
blood creatinine levels at 1.4 mg/dL, even in light of a slight
elevation in blood levels of urea at 52.2 mg/dL (normal 1944 mg/dL). Both fractures were repaired by open reduction
with internal fixation.
After one month of post-operative in-patient care,
the patient recuperated and was transported to the
hospital’s Department of Surgery to undergo a subtotal
parathyroidectomy. Chest x-rays were again conducted and
were unremarkable with normal appearing lung parenchyma,
mediastinum, and hilum of the lungs. Upper endoscopy was
also performed which was remarkable for the presence of
inflammation in the lower third of the esophagus, numerous
gastric erosions, and the presence of an ulcer on the posterior

Figure 2a. Multiplanar reconstructed image from a computed tomography scan
showing the dimensions of the parathyroid tumor (arrow) located at the posteriorinferior aspect of the right lobe of the thyroid gland

Figure 2b. Axial image from a computed tomography scan showing the tumor
(arrow) compressing the trachea

wall of the duodenum surrounded by inflamed mucosa.
Blood examinations conducted preoperatively showed a
sodium level of be 135.0 mmol/L, potassium – 3.75 mmol/L,
calcium – 3.30 (normal 2.15-2.50 mmol/L), and phosphate
– 0.84 mmol/L (normal 0.84-1.45 mmol/L). During the
procedure, the surgeons enucleated an encapsulated mass
from the right lobe of the inferior parathyroid glands.
After the procedure, the excised mass was sent for further
histopathologic examinations, where the presence of chief
cells was found. Futhermore, the mass was determined to
be a parathyroid adenoma, and the diagnosis of primary
hyperparathyroidism; subsequent development of osteitis
fibrosa cystica was ascertained (Fig.3). After the surgery,
the patient developed hungry bone syndrome, evidenced
by blood examinations that showed hypocalcaemic and
hypophosphataemic levels of 1.690 mmol/L and 0.48 mmol/L,
respectively.

Figure 3. Histopathological section of the biopsied tissue prepared with
hematoxylin and eosin staining. Histopathological section shows the predominance
of chief cells within the parathyroid adenoma.
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The patient was then transferred to the Department of
Internal Medicine to treat the post-operative hypocalcaemia.
Upon arrival, the patient visibly seemed emaciated and
cachectic (patient’s weight could not be measured due to
the patients fragile and delicate state). The patient was also
experiencing extremely painful episodes of tetany. Initial
examination of the patient’s blood showed hypocalcaemia
(calcium of 1.740 mmol/L) and hypophosphataemia
(phosphate of 0.55 mmol/L). It was also around this time
that the patient also began to complain of pain and numbness
in their extremities. Upon further physical examination it
was deduced that the patient had a new onset of pathologic
fractures. Radiography confirmed that a fracture had
occurred in the shaft of the left humerus, as well as another
fracture inferiorly to the lesser trochanter of the left femur.
The phenomenon of generalized hypodensity of bones was
also witnessed to be still prevalent.
While in the Department of Internal Medicine, the
patient underwent palliative treament to relieve the pain,
with regimens consisting of Ketonalem (Ketoprofen),
Poltram (Tramadol), Durogesicpatchs (Fentanyl). The
patient’s overriding problem of low levels of calcium was
aggressively managed to rectify the levels of calcium and
PTH through manipulation of the patient’s urine output.
This was achieved in combination with treatment using
varying regimens of calcium and vitamin D supplements.
This consisted of Calperos 1000 (oral calcium supplement),
Alfadiol (Vitamin D3 supplement), Calcium Chloratum
(intravenous calcium supplementation). The patient was
also administered Clexane (enoxaparin) and Intravenous
magnesium sulfate as prophylactic measures to counteract
the development of a deep vein thrombosis (from prolonged
immobilization) and hypomagnesia (from low levels of PTH),
respectively. After obtaining normal levels of calcium of
2.204 mmol/L and PTH of 64 pg/mL (normal range of PTH
11-67 pg/mL) the patient was transferred to the Orthopedic
Department to treat the new onset of fractures.
DISCUSSION
Fractures are cracks in bones commonly presenting
with pain, swelling, ecchymosis, crepitation, deformity,
and abnormal motion. Most fractures result from a single
application of significant force to otherwise normal bone
[1]. However, pathologic fractures are injuries where the
force applied is disproportionately small relative to their
severity as the result of some disease process weakening the
bone. Regardless of the cause or the underlying mechanism,
the protocol for the treatment of the fractures is uniform.
Principally, it involves closed or open reduction (surgical
correction), together with cast-mediated immobilization to
restrict bearing of weight and facilitate proper healing [3]. It
would also be judicious to treat the underlying cause of the
pathologic fractures to prevent future occurrences.
In making the assertion that fractures are pathologic in
nature, it would therefore be facile to start with standard
radiography or even dual-emission x-ray absorptiometry
(DXA) techniques to assess and analyze bone mineral density
[4]. If anomalies arise consistent with one’s suspicions it may
be worthwhile to pursue ancillary measures to assist with
corroboration with the visual evidence. This may include
determining the levels of serum electrolytes (primarily

calcium and phosphate) and hormones involved in the
formation and resorption of bone. This generally includes
the parathyroid hormone (PTH), estrogen (especially in
females), calcitriol (vitamin D), and possibly calcitonin. To
further substantiate one’s claim, it may be prudent to probe
for biochemical markers related to bone turnover [5, 6]. This
includes (but is not limited to) serum bone specific alkaline
phosphatase (ALP), osteocalcin, carboxy terminal telopeptide
of type I collagen, as well as urinary deoxypyridinoline
cross-links (DXP), urinary DXP to urinary creatinine ratio,
urinary calcium to urinary creatinine ratio, transforming
growth factor beta (TGF-B), insulin-like growth factors I & II
(IGF-1, IGF-2), fibroblast growth factors, and platelet-derived
growth factors [7, 8].
Tumour markers, such as CEA, CA 15-3, CA 125, ALP,
and prostate-specific antigen (PSA), are all also effective
in this capacity [1, 9]. Unfortunately, these markers are
not very specific and that information alone may be too
ambiguous; however, used adjunctively with other laboratory
examinations, it may provide a clearer trajectory. As more
evidence was gathered by using the aforementioned methods,
confidence in the diagnosis as being correct increased and
the notion was subsequently entertained that a neoplastic
growth was culpable. This highly plausible notion was duly
confirmed by using computed tomography (and also later
histopathologic examination).
Neoplasms have long been implicated in the development of
pathologic fractures, the mechanisms of which are frequently
the results of direct effects by primary bone tumors or
metastases to bone, or are a consequence of excessive secretion
of hormones/hormone-like substances by neoplastic cells [10,
11, 12]. In primary hyperparathyroidism, excessive levels of
parathyroid hormone mediate the formation of pathologic
fractures. Primary hyperparathyroidism occurs as a result
of a parathyroid adenoma in 85% to 90% of cases. Osteitis
fibrosa cystica (OFC) is the skeletal sequela of advanced
primary hyperparathyroidism [1, 2]. The World Health
Organization under its ICD-10 classification system has listed
OFC under category E21.0 – ‘Primary hyperparathyroidism’
[13]. The presence of excessive parathyroid hormone overstimulates osteoclasts which, in turn, leads to an increase
in bone turnover with bone resorption predominating over
bone formation, resulting in the rarefaction of bone. The
changes in bone are substantial with the cortical thickness
decreasing and cortical porosity increasing, along with
the occurrence of cystic and fibrous nodule formations.
The latter mentioned change is commonly referred to
as to the formation of ‘brown tumours’. Osteoclasts and
blood pigments accumulate and line the cysts, imparting
a reddish-brown hue. This designation as a tumour is a
misnomer as it is not a true neoplasm. The marrow may be
replaced by vascularized fibrous tissue and osteoclast-like
giant cells. There may be multiple brown tumours that may
arise in the pelvis, ribs, clavicles, spine, and extremities.
The summation of these abnormalities compromises the
architecture and (subsequently) strength of bone, which
prompts its increased fragility [1, 14, 15]. Clinically, it can
present with ostealgia, bone fractures (most commonly in
the arms, legs, or the spine), kidney stones, constipation, and
lethargy. Laboratory examinations of blood characteristically
exhibit high serum levels of calcium, parathyroid hormone,
and ALP, but low serum levels of phosphate [5, 11]. Imaging
used for localization of hypercellular parathyroid glands in

Journal of Pre-Clinical and Clinical Research, 2012, Vol 6, No 1
67
Arun Prashar, Wioletta Dudek, Andrzej Prystupa, Ewa Kurys-Denis, Witold Krupski, Jadwiga Sawa-Sierocińska, Jerzy Mosiewicz. Pathologic fractures in the course…

benign parathyroid disease is helpful for visualization when
surgical resection is indicated; they include ultrasonography,
sestamibiscintigraphic scan, computed tomography, and
magnetic resonance imaging. Technetium Tc 99m sestamibi
is a radionuclide with a high affinity for the mitochondria
of parathyroid tissue and is the localization method most
commonly used for primary hyperparathyroidism [2].
Effective treatment options for primary hyperparathyroidism
include varying regimens of vitamin D, bisphosphonates,
estrogen hormone replacement therapy, and surgical
resection of adenoma-containing glands [16, 17, 18, 19].
CONCLUSION
This was an extraordinary case due its extreme nature and
the extent to which it had progressed, as inordinate injuries
were suffered relative to the trauma. Using radiography, cystic
changes in bone consistent with osteolytic lesions along with
sites of fracture were discovered. Laboratory examinations
revealed elevations of the patient’s serum calcium, PTH
and ALP, as well as the low levels of phosphate. Using CT,
a mass was detected that was later surgically enucleated,
sent for histopathologic examinations, and revealed to be a
parathyroid adenoma. Using these methods, the diagnosis
was confirmed of primary hyperparathyroidism due to a
PTH-secreting adenoma, that also developed osteitis fibrosa
cystica.
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