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Abstract

Hyperparathyroidism causes disturbance in the mineral and bone assimilation process which might produce skeletal as well as extra skeletal
changes. Renal insufficiency disorders might disturb the homeostasis of calcium, vitamin D and bone metabolism causing secondary
hyperparathyroidism. A complication of hyperparathyroidism is Browns tumour, which is a result of disorganised osteoclast activities. It is
a type of osteitis fibrosa cystica caused due to the excess osteoclast activity during hyperparathyroidism. It can be located in any part of the
body but rarely is it seen in the craniofacial area. Here also it commonly affects the mandible than the maxilla. Here is such a rare case of
Browns tumour in the paranasal region in a 15-year-old boy with stunted growth. His renal parameters were deranged raising a suspicion for
renal insufficiency causing secondary hyperparathyroidism, which could have been the cause for his stunted growth too. The aim to present
this case is to create awareness amongst the clinicians while treating cases of stunted growth or paranasal cystic swellings, to rule out any
renal disease or hyperparathyroidism. As in such instances early management might minimise the chances of surgery and reducing the

mortality rate.
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Introduction

Renal osteodystrophy (ROD) is a known complication of
chronic kidney disease (CKD), which is caused due to
derangement in the mineral and bone metabolism producing
skeletal changes. Secondary hyperparathyroidism is a
consequence of the failing kidney functions, which in rare
instances produces browns tumour. Brown tumour consists
of fibrous tissue, woven bone with adjacent blood vessels but
without any matrix. The deposition of hemosiderin in the
osteocystsgives it the characteristic brown colour.! These are
frequently located in the ribs, clavicles, extremities but rarely
are it seen in the craniofacial bones.?

Evidence of ROD is seen only in histological findings of
moderate renal failure cases but as the renal failure
deteriorates, the severity and presentation of ROD worsens
too. In almost 90-100% of cases with ESRD maintained with
haemodialysis, ROD is evident when the GFR begins to fall
from 60 ml/min 34

Here, we present a case is of high turnover ROD which
represented as a cystic swelling around the paranasal sinus in
a 15-year-old boy with short stature.

Case Study

A 15-year-old boy presented with history of bowing of legs
and short stature for 2 years (Figure 1). An orthopaedic was
consulted and calcium, vitamin D supplements and non-
steroidal anti-inflammatory drugs were prescribed for the
same. Patient was on antihypertensive for arterial
hypertension. Since 3 months, the patient developed swelling
around the nose and within the mouth on the hard palate
(Figure 2), for which he was consulted to an ENT physician
who advised CT scan of the area. The findings of the CT scan
of the paranasal sinuses were suggestive of cystic, lytic
lesions of left upper alveolus (Figure 3).

On examination a prominent bulge was seen on the hard
palate with mild swelling around the left nostril. The patient’s
renal parameters were also deranged with increased blood
urea (99mg/dL) and creatinine (4.0mg/dL), for which a
nephrologist was consulted. His abdominal ultrasound
revealed bilateral small Kkidneys with cystitis and
insignificant post-void residual urine (PVRU).

On further laboratory workup, there were elevated
parathyroid levels (PTH: 616.6 pg/ml), high turnover bone
disease but with preserved calcium (9.4mg/dL) and
phosphorus levels (4.2 mg/dL). Patient even showed signs of
metabolic acidosis with pH of 7.23, bicarbonate 10.6 mEqg/L
with high base excess of 13.4 mmol/L. With all the above
findings he was diagnosed as chronic kidney disease with
renal osteodystrophy (mineral and bone disorder). Patient
was treated with antihypertensive and diuretics along with
calcium and iron supplements. He was advised restricted
dietary phosphorus.

On his follow up visit after 5 months, there was increase
in the swelling (Figure 4) so fine needle aspiration cytology
(FNAC) was advised. The findings were of inflammatory
cells, RBC and cystic fluid indicating infected cystic lesion.
Even his blood pressure was high (160/120 mmHg) with
increased bone cell activity (serum alkaline phosphatase:
1114.0 U/L). Hence a calcium channel blocker was added
(Amlodipine 5 mg/day) along with phosphate lowering agent
(calcium acetate 675 mg)
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Fig. 1: Bowing of the knees

Fig.‘2: (a) Mass on the hard balate; (b) Facial asymmetry due
to the mass around left nostril

Fig 3: CT Scan of the paranasal sinus revealing cystic, lytic
lesion the left upper alveolus

Fig. 4: Follow up image showing increase in the size of the
tumour

Discussion

Apart from excretion of metabolic wastes, kidneys play a
vital role in metabolism of calcium and certain hormones in
the body by synthesising vitamin D. The vitamin D in
association with other minerals and hormones helps in
absorption of dietary calcium from the intestines which are
further used in bone metabolism and maintenance of the
serum calcium levels.5 In end stage renal disease (ESRD) or
chronic kidney disease (CKD) due to severe damage to the
structure and functions of the kidneys, there is a decrease in
the production of Vitamin D which in turn decreases the
calcium absorption. This hypocalcaemia condition triggers
the release of parathyroid hormone leading to secondary
hyperparathyroidism. If left untreated, this
hyperparathyroidism can cause skeletal lesions known as
renal osteodystrophy.®

Renal osteodystrophy includes several bone disorders
such as osteomalacia, adynamic bone disease and osteitis
fibrosa cystic of which only the latter is high turnover bone
diseases while the others are low turnover variants. Due to
the increased PTH levels, there is high bone turnover which
results in osteoclast activity and bone breakdown causing
easy fractures.” These changes gradually cause bone loss in
specific areas which are substituted by fibrous matter making
it appear as brown tumour.

Browns tumour compromises of fibrous tissue along
with the woven bone and the supporting blood vessels but
without any matrix. The characteristic deposition of
hemosiderin in the osteolytic cysts gives it the brown colour.!
It is commonly seen in long bones, ribs, pelvis, and spinal
column and rarely involves the craniofacial bones.® The
above case is one such illustration of development of brown
tumour in the paranasal sinus in a male with renal
insufficiency.

Clinical manifestation depends on the size and location
of the tumour, but otherwise these are painless bony masses.
It might pose an increased risk of fracture, facial
disfigurement; difficulty in mastication and phonation, if in
the spinal column may cause compression of the cord.®!
These facial deformities may also cause social discomfort for
the patient. Even symptoms of headache, visual disturbances,
displacement of teeth or nasal bleeding are reported.>*? In the
above case the swelling was asymptomatic, but the ROD was
the probable cause for his stunted growth and bowing of legs.
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Few studies suggest that elevated serum phosphate levels
(>6.5 mg/dL) have increased mortality of 27% when
compared to cases with normal levels.*® There are no specific
markers or test to confirm ROD, other than bone biopsy, but
that being an invasive procedure is sparsely considered.* The
values of serum calcium, phosphorus, PTH and alkaline
phosphatase help in determining the diagnosis and planning
the treatment for ROD.*3

Management of ROD chiefly targets at maintaining the
serum calcium and phosphorus levels, treating
hyperparathyroidism and preventing hyperplasia of the
parathyroid gland.’® Therapy should be started at the earliest
to prevent major skeletal abnormalities. The PTH level is
maintained with drugs, dialysis or parathyroidectomy.? In
cases of high turnover bone disease, maintaining the serum
phosphate levels is the prime objective as its retention
participates in development of hyperparathyroidism.
Restriction of dietary phosphate (800-1000 mg/day) is
advised if the serum phosphate levels are elevated than the
range advised depending on the stage of CKD. Phosphorus
binders are administered to minimise the intestinal absorption
of phosphorus and cautious administration of vitamin D
metabolites is suggestive. In cases of severe forms of
hyperparathyroidism including PTH levels >800 pg/ml,
increased calcium, phosphorus levels, severe bone pains and
osteoporosis pose the need for surgical assessment.*® Surgical
resection of the tumour is advised only if the bony mass is
hampering functions such as chewing, talking, breathing or
causing severe facial deformity or there is no regression
despite treatment for 1-2 years.'” A similar case of no
regression despite treatment has been reported by Can O, et
al., in a 30yr old female, with a protruding tumour of
mandible progressing since 10 years.[®l |Initially total
parathyroidectomy was performed but the lesion did not
regress, later renal transplantation was performed and due to
its location with great difficulty surgery was performed.

In the above case since the calcium and phosphorus
levels were preserved (9.4 mg/dL and 4.2 mg/dL,
respectively) and the PTH elevation was 616.6,
pharmacological treatment was provided. This case presented
with paranasal swelling, but the entire workup including his
stunted growth, bowing of legs and serum PTH levels along
with deranged renal parameters made the diagnosis of renal
osteodystrophy with Browns tumour. On his follow up visits
the tumour showed no regression, hence he is kept on close
observation to decide for surgical intervention.

Conclusion

Mineral and bone metabolism abnormalities in patients with
CKD causes complex changes which hampers the quality of
life. In cases of CKD physicians should be cautious in
monitoring the PTH levels to minimise the prevalence of
ROD. In patients with CKD with development of any bony
mass, secondary hyperparathyroidism with browns tumour
should be considered. The main aim of this case presentation
is for the clinicians to be keen while treating patients for
stunted growth or any cystic lesion along the paranasal region

ion children to assess the renal profile and parathyroid
functioning.
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