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Abstract

Secondary hyperparathyroidism is a frequent complication of patients with chronic kidney disease and

is characterized by excessive serum parathyroid hormone levels and an imbalance in calcium and
phosphorus metabolism.

Secondary hyperparathyroidism is the leading cause of renal osteodystrophy and bone disease. Osteitis
fibrosa cystica, the classic and former most common osteodystrophy, is mainly caused by high bone
turnover secondary to high levels of circulating PTH. Its pathophysiology is mainly due to
hyperphosphatemia and vitamin D deficiency and resistance.

This condition has a high impact on the mortality and morbidity of dialysis patients Hyperparathyroidism
develops early in the course of CKD and becomes more prominent as kidney function declines. However
recently, with the technical development of imaging and laboratory screening methods, hypercalcemia

due to primary or secondary hyperparathyroidism can often be detected early; as a result the frequency
of osteitis fibrosa cystica has declined.
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Introduction
Secondary hyperparathyroidism (SHPT) is a commof@nd secondary hyperparathyroidism of variable severity
complication of chronic kidney disease (CKD), defined?!tamin D deficiency is common and is

by elevated levels of PTH, and is associated WitHndermagnosed. Renal osteodystrophy and

e , L Dorogressive vascular calcifications are the 2 major
abnormalities in calcium, phosphorus and vitamin
outcomes of SHRP#F?

metabolismt.Secondary hyperparathyroidism (SHPT)

develops early in chronic kidney disease (CKD),The symptoms of the disease are the consequences of
before dialysis is required. Consequemtigst patients  both the general softening of the bones and the excess
with chronic kidney disease stage 5 or end-stage reneglicium in the blood and include bone fractures, kidney

disease (ESRD) have elevated parathyroid hormorféones, nausea, peptic ulcers, appetite loss, and weight
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Research has shown that CKD patients who arare termed “Browifumour” due to the presence of
classified as Stage 3, Stage 4, or Stage 5 are at riski hemorrhage in the lesion and its reddish color
for, or may already have developed, SHHE early
identification and treatment of SHPT is crucial toBone resorption occurs because of increased
preventing or controlling the consequences of thi®steoclastic activity and affects all bone surfaces at
complication. different skeletal sites. It may be subperiosteal,
intracortical, endosteal, trabecylaubchondral,
The term renal osteodystrophy represents a variety stibligamentous or subtendinduzagility fractures
bone disorders caused by chronic renal failure (CRFsometimes occur at the sites of brown tumors. These
Renal osteodystrophy is sometimes called “the sileriesions are caused by rapid osteoclastic activity and
crippler”; affected patients may be completelyperitrabecular fibrosis, and are usually well-defined
asymptomatic. Symptoms, including bone and joint paipurely lytic lesions with the cortex thinned and
and bone deformation and fractures, are more frequeekpanded but not penetrated. Since they are usually
during the late stages of the disease. The most commpainless, the clinical diagnosis is commonly made when
abnormality is the Osteitis Fibrosa Cystica, withthe patient presents a fracture. Brown tumors appear
extensive bone marrow fibrosis and increasednostly at the pelvis, ribs, clavicles, mandible and
osteoclastic bone resorptidhis a reparative cellular  extremities.
process, rather than a neoplastic process. These lesions

FPathophysiology of Osteitis Fibrosa Cystica
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SHPT secondary to CKD is an overproduction ofphosphatase: 313.1, Urinalysis; PH: acillioumin:
PTH caused by several changes that occur in borer+, Sugar: + WBC: 1-2, RBC: Plenty

and mineral metabolism as a result of decreased kidney

function. The first changes that usually occur withincision and curettage of the right tibia lesion was done,
declining kidney function involve the deficiency of and histopathology reported it as brown tumor of
activated vitamin D and an increase in phosphorubyperparathyroidism (Fig. I).

excretion by the remaining functional nephrons. Bot
of these changes stimulate an increase in PTH synthe
and secretion.
Case report ,
45-year-old female presented with mutiple bon ) ! ‘
prominences over shins of both legs and left clavicl

A

for 5-6months with generalized body pdifso had a B
shortness of breath and easy fatiguability for one weelkig: A & B: AP and Lateral Radiograph of both tibia
There was a history of weight loss and loss of appetitand fibula showing multiple OFC lesions.

Examination revealed multiple bony swelling over bottt

shin of tibia, single bony swelling over medial third of
left clavicle. It was hard, non tender and fixed swelling
Patient also had pallpedema, palpable right
supraclavicular lymph node.

Radiographs revealed generalized thinning of cortic
and multiple cystic lesions of the both tiba (F§B), C
subperiosteal erosion of both femur diaphysis (Fig. Clrigure C:AP Radiograph showing subperiosteal
and osteolytic lesions of left ulna, left clavicle and leftErosions (OFC) of both Femur Diaphysis.

third metacarpal bone (Fig. D, E and F).

Figure D:AP Radiograph showing OFC lesion of left

Computediomography of chest show Iytic lesions of Ulna Diaphysis (Distal Third)

multiple ribs (Fig. G and H).

Blood parameters showed; calcium: 7.4 mg/dl, PTH
1603 pg/mL, Phosphorus: 6.5 mg/dl, Hb%: 6.8, RBC
1.51,WBC: 11.01, Platelet: 1.87, ESR: 50, Na: 148
meq/l, K: 4.6 meg/dl, Urea: 220 mg/dl, Creatinine: 6
mg/dl. SGOT 20.4, SGPT 26.4, Alkaline E
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Figure E & FAP Radiograph showing OFC Lesion imaging and laboratory screening methods,
of a Left Clavicle and Third Metacarpal of Left Hand hypercalcemia due to primary or secondary
hyperparathyroidism can often be detected early; as a
result the frequency of osteitis fibrosa cystica has
declined®

However itis not a true neoplasm but rather a reactive

G H osteolytic lesion of bone and may mimic other diseases
Figure G & H: Chest Computd@dmographyAxial ~ such as giant cell tumors, multiple bone metastasis or

Scan showing OFC lesion of Ribs. multiple myeloma*

Osteitis fibrosa cystica appears as a well-defined
expansile osteolytic lesion with osteopenia on plain
radiographs, and as a well enhanced mass on CT and
MRI T2-weighted imaging, and is isodense on T1-
weighted images.

The histopathology shows diffuse proliferation of

NE :"1 1T ‘L~ "{ el osteoclastic multinucleated giant cells intermixed with

Fig. I. This section shows diffuse proliferation of fibrocellular proliferation and hemorrhagic foci, changes

osteoclast-type giant cells intermixed osteoblastithat may be related to a microfracture undergoing

proliferation, and neovascularizaion, suggestive obrganization with the release of hemosiderin and

osteitis fibrosa cystica (H&E, x200). appears as a reddish brown mass. Howether
histopathological feature alone cannot confirm the

Discussion diagnosis because other giant cell lesions such as giant

Evidence suggests that the alterations in serum PTeell granuloma and aneurismal bone cysts have similar

and mineral metabolism in SHPT have importantistological features.

consequences for haemodialysis patients. Increased

calcium and phosphorus concentrations are kelRecent studies suggest that optimal management of

contributors to SHP-Rssociated all-cause and mineral homeostasis (calcium, phosphorus, and

cardiovascular (CV) mortality and bone dis€&se.  calcium-phosphorus product) may reduce morbidity
and mortality in patients with SHPT

Osteitis fibrosa cystica was first described in the

nineteenth century by von Recklinghausen; it presen®revention and treatment of SHPT requires control of

as the end stage findings of hyperparathyroidismserum phosphate and restoration of 1,25(0OH)2D3

However recentlywith the technical development of levels. The overall goal is to restore the PTH-calcium-
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vitamin D endocrine feedback loop and re-establisla Vitamin D and its analogs may be used, including

mineral homeostasi3Thus, early diagnosis of SPHT calcitriol and analogs of calcitriol, including
and timely intervention is the key to restoring feedback paricalcitol, doxercalciferol, maxacalcitol, and
mechanism and prevention of complications. falecalcitriol.

Management of hyperphosphatemia among CKdndmatlons for surgery include bone pain or fracture,

. . . .__pruritus, calciphylaxis (see Related Disorders), and
patients remains a major challenge for nephrologlstg. Py ( )

N . xtraskeletal nonvascular calcifications with elevated
Serum phosphorus plays a significant role in PTI—F

. . . arathyroid hormone levels despite appropriate
regulation, and animal studies have shown tha@ y P pprop

. ) ) edical therapyParathyroidectomy can be considered
increased dietary phosphorus can increase PTﬁI PP y y

: in patients with re hyperparathyroidism (persisten
MRNA expressioff in patients with severe hyperparathyroidism (persistent

serum levels of intact parathyroid hormone greater than

For patients with chronic kidney disease, the Nationa#00 pg/mL [88.0pmol/L]), associated with

Kidney Foundation (NKF) published clinical practice hypercalcemia and/or hyperphosphatemia that is

guidelines as part of its Kidney Disease Outcomekefractory to medical therapy

Quality Initiative (KDOQI). In general, it has been

recommended to reduce parathyroid hormone levels ONclusion

to within a range that supports normal bone turnoveeKD is associated with multiple complications

and minimizes ectopic calcification. including SHPTthe resulting condition is associated
with cardiovascular and bone diseases resulting in high

The following is a list of current nonsurgical treatmentmorbidity and mortality

ti f t of d
options — tor _ .mar-1agem§n _ © .secon aryAIthough bone histology remains the best method for
hyperparathyroidism in chronic kidney dise&se:

_ o o _differentiating between the forms of renal
. Dietary phosphate restriction can be initiated if .
osteodystrophyserum levels of parathyroid hormone

arathyroid hormone is elevated despite . :
P yrol ! Y P! (PTH) are commonly used for diagnosing secondary

sufficient 25-hydroxyvitamin D (>30 ng/mL). . . :
Puhl | hat yb' );yw InD( 0 g L _fhyperparathyrmdlsm and OFC. In patients with end
. osphate binders can be use _ . N
P ! N I stage renal disease (ESRD) and chronic hemodialysis,

hyperphosphatemia persists despite dietar :
i:p i . P i t'l pTh | el (;)I II' ¥’TH serum levels are considered adequate between
osphate restriction. These include calcium-
E Z hosbhate bind N o 150 and 300 pg/ml. Four to eightfold elevations of
ase osphate binders such as calciu
Phosp rBTH are predictive for high-turnover bone disease and

carbonate or calcium acetate and non-calcium- . .
' mIevels above this are strongly correlated with GFC.
based phosphate binders such as sevelamer

hydrochloride or lanthanum carbonate. . . L
_ _ o Timely supplementation with vitamin D and vitamin D
. Calcium supplementation should be limited to .
analogs may prevent development of SHPT and its
less than 2 g/d.

complications. Early diagnosis and appropriate

64



SK Shrestha et al, Generalised osteitis fibrosa cystica .........covveveeeene
treatment paradigms are cornerstones for any effectivg&
strategy to maximize the care available to patients with
CKD.

Medical treatment of secondary hyperparathyroidisn®.
is successful in most patients. Patients who require
parathyroidectomy have approximately a 10% risk of
recurrent or persistent disease. 10.
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