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A Rare Presentation of a Brown Tumor on the Spinal
Column Secondary to Chronic Renal Failure
Managed by Dialysis
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Abstract

A brown tumor (BT) is a rare tumor composed of giant cells, and
is a complication seen in secondary hyperparathyroidism related to
chronic renal failure. Mediated by osteoclastic bone resorption, in-
creasing bone turnover leads to the formation of a multinucleated gi-
ant cell tumor, also known as osteitis fibrosa cystica or BT. A BT is
usually located at, but not limited to, the mandible, long bones, pelvis,
and ribs. We present a case of a 40-year-old female with a BT and
a history of chronic renal failure managed by dialysis. A concurrent
parathyroid adenoma was also found on imaging. A laminectomy of
T8 and partial T7 - T9 fusion was completed, followed by a complete
parathyroidectomy 10 days later.

Keywords: Osteoclastoma; Brown tumor; Secondary hyperparathy-
roidism; Chronic renal failure; Osteitis fibrosa cystica

Introduction

A brown tumor (BT) is a bony lesion that is a product of excess
osteoclastic activity. Although a fair number of cases of BT
have been reported since its discovery, there are 12 document-
ed cases in the literature [1]. This occurs in cases of increased
parathyroid hormone (PTH), which can be from primary, sec-
ondary, or tertiary causes.

Primary hyperparathyroidism (HPT) is a direct hyper-se-
cretion of PTH from a parathyroid adenoma. Secondary HPT
is a result of an indirect increase in PTH, usually a complica-
tion of chronic renal failure. Tertiary HPT appears in patients
with longstanding secondary disease, as hyperplasia of para-
thyroid glands and loss of response to the level of calcium in
serum [2].
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BT can be found in any bone, but most commonly occurs
in the long bones, ribs, and pelvis [3]. In patients with chronic
renal failure, dialysis is the mainstay treatment. With poor re-
nal function, an increase in phosphate and decrease in calcium
will result in a subsequent elevation of PTH. PTH-influenced
increases in osteoclastic activity result in resorption of trabec-
ular and cortical bone. In some instances, collections of os-
teoclasts, reactive giant cells, and hemorrhagic debris form a
distinct mass, termed a BT of HPT [2]. A biopsy is required to
confirm the diagnosis.

High-turnover bone disease can have disastrous outcomes,
rarely seen nowadays [4]. The rate of parathyroidectomies de-
creased with the emergence of calcimimetics [4].

Case Report

A 40-year-old Hispanic female with a history of chronic renal
failure managed by dialysis for 10 years presented to the emer-
gency department with complaints of pain located at the abdo-
men and mid-back. With a recent hernia repair, the patient was
thought to have symptoms of wound dehiscence. However, a
non-contrast computed tomography (CT) (Fig. 1) revealed an
incidental finding of a lytic lesion in the spinous process of T8
extending into the spinal canal causing apparent cord compres-
sion.

The patient had a significant amount of compression of the
cord, but neurologically with minimal weakness in lower ex-
tremities. A bone biopsy revealed spindle cells with abundant
osteoclast-like giant cells. These histological findings may
represent a BT of HPT, which may be secondary to end-stage
renal disease (ESRD). A 1.0 x 1.2 x 1.4 cm hyper-vascular
lesion was also seen along the right tracheoesophageal groove
on CT cervical spine, compatible with a parathyroid adenoma.
A laminectomy was recommended of T8 and partial T7 - T9
fusion operation to stabilize the area. The entire tumor and all
the pieces were resected in entirety including the pedicles. The
spinal cord was compression free once the tumor was resected.
Ten days later, a parathyroidectomy was completed, in which
all four lobes of the parathyroid were removed. The patient
had a stable discharge from the hospital and was instructed to
follow up with the primary care physician 5 days postoperative
parathyroidectomy. In the follow-up visit, patient was free of
neurological deficits or symptoms of hyper or hypocalcemia.
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Figure 1. Characteristic CT image of the tumor. CT: computed tomog-
raphy.

Discussion

In patients with chronic kidney disease treated with dialysis,
BT is a complication of secondary HPT. This commonly in-

Figure 2. Low-power view shows numerous osteoclast-like multinucle-
ated giant cells embedded in sheets of fibroblasts. Ossification foci are
at the periphery (top left).
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Figure 3. Medium-power view shows osteoclast-like multinucleated gi-
ant cells. Hemosiderin deposition is noted in the background.

volves the mandible, ribs, and long bones [5]. The importance
of the prompt diagnosis of the BT is to establish a multidisci-
plinary management to prevent progression, neurologic com-
plications and sequelae (radiculopathy and myelopathy) de-
spite its slow progression and certainly benign behavior [6].

Medical intervention of normalizing blood calcium and
phosphate levels should stop the progression of a BT. If unsuc-
cessful, a total or subtotal parathyroidectomy is recommended
[7]. Our patient was initially managed pharmacologically with
cinacalcet, but responded insufficiently. Upon literature re-
view, a study among 73 hemodialysis patients, whose bones
were periodically checked, showed three asymptomatic BTs
within 5 years after starting dialysis (PTH varied between 5
and 15 times the upper limit) [8].

The mechanism of secondary HPT leading to a BT is
caused mainly by an increase in phosphate, decrease in ionized
calcium, and a decrease in calcitriol. With a poor glomerular
filtration rate (GFR), the phosphate excretion by the kidneys
is at a minimum, thus leading to elevated phosphate levels.
Increased phosphate levels further contribute to the formation
of parathyroid mass by increasing the synthesis of fibroblast
growth factor 23 (FGF-23) by stimulation of PTH. Elevated
levels of FGF-23 can further suppress calcitriol levels, which
can result in decreased ionized calcium. Due to the diminished
activity of the kidney, the final and active form of vitamin D,
calcitriol, will be decreased. With low levels of calcitriol, there
will be a decrease in mobilization of calcium and phosphate
from the gut, and decreased calcium resorption in the kidney,
thus leading to increased levels of PTH. Additionally, because
PTH is metabolized in the liver and the kidney, decreased re-
nal function of ESRD may be responsible for increased serum
levels of PTH due to slowed catabolism [9]. Increased PTH
secretion and expression of numerous other factors (such as in-
terleukin-1 (IL-1), tumor necrosis factor-o (TNF-a), IL-6 and
IL-2) incite bone resorption which results in osteopenia [10].

Upon histologic evaluation, sheets of fibroblasts are seen
alongside numerous osteoclast-like multinucleated giant cells
(Fig. 2). Scattered foci of bone production and resorption are
also seen [9]. Another characteristic feature of this lesion is the
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presence of fresh hemorrhage and brown colored hemosiderin-
laden macrophages (Fig. 3).

With an increase in dialysis-dependent patients, an in-
crease in BT prevalence can also be expected. Management of
secondary HPT can be achieved with conventional methods,
such as a diet low in phosphate and pharmacological methods,
such as phosphate binders (sevelamer). In the case presented,
the patient presented to the hospital with clinical manifesta-
tions of secondary HPT 1 year prior. As a total parathyroid-
ectomy was recommended, the surgical procedure was not
followed through. The patient presented 1 year later with wors-
ening clinical symptoms and additional neurological findings.

If conventional and pharmacological methods are seen to
provide minimal benefit, a total or subtotal parathyroidectomy
is recommended. Although parathyroidectomy is curative, sur-
gical removal of the BT mass may sometimes be required [11].
In the modern era, parathyroidectomy is mainly reserved for
severe unremitting HPT refractory to medical treatment, and
associated with severe hypercalcemia, progressive and debili-
tating hyperparathyroid bone disease, refractory pruritus, pro-
gressive extra-skeletal calcification or calciphylaxis and other-
wise unexplained myopathy [4]. With an unusual presentation
on the spinal column as seen in this case, clinical manifesta-
tions are noticed at later stages due to a mass effect of cord
compression.

In patients with chronic renal failure, neurologic mani-
festations, even in the mildest form, should raise suspicion
of a BT. Inspection in the common locations for a BT should
include the long bones, pelvis, and mandible in addition to
the spinal cord, when supported by the clinical presentation.
Given elevated PTH levels, we recommend a total or subtotal
parathyroidectomy in patients presenting with secondary HPT.

Conclusions

We present a 40-year-old female patient with chronic renal
failure treated with dialysis who presents with an osteoclastic
BT located on the spinal column. This case serves as an exam-
ple of the importance of a suggested total parathyroidectomy
in a patient with chronic renal failure and secondary HPT to
prevent the progression of a BT.
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