
_____________________________________________________________________________________________________ 
 
++ Pharm D Intern; 
# Consultant Pulmonologist; 
† Principal; 
‡ Associate Professor; 
*Corresponding author: E-mail: dhanyadharman07@gmail.com; 
 
Int. J. Med. Pharm. Case Rep., vol. 17, no. 2, pp. 13-17, 2024 

 
 

International Journal of Medical and Pharmaceutical       
Case Reports 
 
Volume 17, Issue 2, Page 13-17, 2024; Article no.IJMPCR.115052 
ISSN: 2394-109X, NLM ID: 101648033 

 
 

 

Case Report on Brown Tumor: An 
Unusual Expression of Renal 

Osteodystrophy and Secondary 
Hyperparathyroidism 

 
Abhishek S Krishna a++, Harikrishnan V Nair a++, 

Sandeep K F b#, Shaiju S Dharan a† and Dhanya Dharman a‡* 
 

 a Department of Pharmacy Practice, Ezhuthachan College of Pharmaceutical Sciences, 
Marayamuttom, Neyyattinkara, Trivandrum, India. 

b NIMS Medicity, Aralumoodu, Neyyattinkara, Trivandrum, India. 
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 
Article Information 

 
DOI: 10.9734/IJMPCR/2024/v17i2368 

 
Open Peer Review History: 

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  
peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 

https://www.sdiarticle5.com/review-history/115052 

 
 

Received: 24/01/2024 
Accepted: 30/03/2024 
Published: 02/04/2024 

 
 

ABSTRACT 
 

The new term of ‘Chronic Kidney Disease- Mineral and Bone Disorders’ has been introduced to 
encompass a wide-ranging syndrome, capturing various abnormalities in bone and mineral 
metabolism seen in patients with chronic kidney disease. Multifactorial disorders affecting mineral 
metabolism and bone structure emerge early in the progression of Chronic Kidney Disease.  Brown 
tumors, an uncommon type of bone lesion are distinctive manifestations of high-turnover bone 
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disease. In this case, a patient with chronic kidney disease (dialysis dependent) with IgA 
nephropathy that presented with multiple osseous lesions of bilateral ribs, sternum, scapula, 
clavicle, mandible and vertebral bodies. The case highlights the significance of considering brown 
tumors in the differential diagnosis and management of patients with both an osseous mass and 
chronic kidney disease. Failing to establish an accurate diagnosis may result in unnecessary 
additional diagnostic procedures and extensive surgery, ultimately increasing patient morbidity. 
Through this case report, the importance of preventing, early diagnosing, and treating secondary 
hyperparathyroidism to reduce the prevalence of high-turnover bone disease and associated 
complications such as brown tumors is emphasized.  

 
 
Keywords: CKD; renal osteodystrophy; brown tumor; hyperparathyroidism; lesions; PTH. 
 

1. INTRODUCTION 
  
Disorders in mineral metabolism and bone 
structure, with multifactorial causes, manifest 
early in chronic kidney disease. These issues 
intensify as kidney dysfunction progresses [1]. 
Recently, the term ‘chronic kidney disease-
mineral and bone disorders’ (CKD-MBD) has 
been adopted to describe a comprehensive 
syndrome, encompassing diverse abnormalities 
in bone and mineral metabolism, such as renal 
osteodystrophy and extra osseous calcifications, 
seen in patients with CKD [2,3]. In over 50% of 
hemodialysis patients, secondary 
hyperparathyroidism is detected and is linked to 
significant morbidity [4] High-turnover bone 
disease, a form of renal osteodystrophy, 
specifically osteitis fibrosa cystica results from 
alterations in bone metabolism induced by 
secondary hyperparathyroidism. This condition 
initially emerges early as CKD, often when the 
glomerular filtration rate falls below 60 ml/min. Its 
severity increases with worsening renal function 
due to progressive phosphate retention, reduced 
calcitriol levels, and hypocalcemia [5,6].  
  
Secondary hyperparathyroidism and high-
turnover bone disease manifest radiographically 
through various bone lesions. These encompass 
sub-periosteal bone resorption, trabecular bone 
resorption that imparts a distinctive ‘salt and 
pepper’ appearance to the skull, osteosclerosis 
leading to the ‘rugger jersey spine sign’ as well 
as bone deformities and increased susceptibility 
to fragility fractures. It is crucial to recognize 
these imaging characteristics for accurate 
diagnosis and comprehensive understanding of 
the impact on skeletal health [7,8]. 

  
Brown tumor is a focal, benign bony lesion 
induced by localized and rapid osteoclastic 
turnover of bone, a consequence of the direct 
effects of parathyroid hormone (PTH). Their 
occurrence has been reported in 1.5% to 4.5% of 

patients with either primary or secondary 
hyperparathyroidism [9]. Hemorrhages, 
accompanied by the accumulation of 
hemosiderin within the vascularized fibrous 
tissue, are prevalent and contribute to the 
reddish-brown color that defines these tumors. 
Clinically, brown tumors commonly present with 
swelling, pathological fractures, and bone pain, 
underscoring the importance of recognizing 
these manifestations for timely diagnosis and 
appropriate management [10]. 

  
It is noteworthy that the majority of primary 
hyperparathyroidism cases observed today are 
identified and addressed early in the disease 
progression, often before significant bone 
abnormalities manifest. Due to this trend and the 
higher prevalence of secondary 
hyperparathyroidism, most instances of brown 
tumors are linked to secondary 
hyperparathyroidism [11]. Here, the case of a 
patient with chronic kidney disease, IgA 
nephropathy, renal osteodystrophy and 
secondary hyperparathyroidism presented with 
osseous lesions is discussed. 

 

2. CASE PRESENTATION 
  
A 26 year old female patient was admitted with 
complaints of recurrent fever, shortness of breath 
accompanied by loss of weight and loss of 
appetite. The patient had a history of chronic 
kidney disease with IgA Nephropathy. For the 
last six years, she had been on hemodialysis. 
She was regularly taking antihypertensive and 
also received epoetin. She was with elevated 
parathyroid hormone (PTH) levels for more than 
3 years even though she was on Tab Cinacalcet 
30mg.  
 
  
Upon admission to the hospital, initial work up 
was done to exclude other diseases like heart 
failure, pneumonia or other diseases as the 
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Fig. 1. CT Scan showing expansile lytic lesions in ribs and sternum 
 
potential cause of recurrent fever and shortness 
of breath. She was with declined Hb levels (8.6 
g/dl), moderately elevated CRP (18.4 mg/L) and 
laboratory findings revealed severe secondary 
hyperparathyroidism with notably elevated 
parathyroid hormone level (1166 pg/mL, normal 
range 15-65 pg/mL), phosphate level (4.3 mg/dL, 
normal range 2.5 mg/dL), calcium level (7.6 
mg/dL, normal range 8.5-10.5 mg/dL) and 
elevated levels of alkaline phosphatase (1834 
U/L, normal range 50-136 U/L). Chest radiograph 
showed trachea-mediated shift to right side, 
cardiomegaly, pericardial effusion and perihilar 
infiltration.  
 
Computed tomography scan showed lytic lesion 
measuring 3*1.1cms noted in the lateral aspect 
of right 2nd rib, lesion measuring 7*2.8cms in the 
antero-lateral aspect of right 3rd rib, 5.6*3.4cms 
in the antero-lateral aspect of right 6th rib, lesion 
measuring 7.5*2.9cms in the lateral aspect of 
right 7th rib, multiple smaller lytic lesions also 
noted in right 3rd, 4th, 5th, 6th, 7th, 8th, 9th, 10th ribs, 
lesion measuring 1.8*0.9cms noted in the lateral 
aspect of left 2nd rib, lytic lesions measuring 
4.3*1.5cms in the postero-lateral aspect of left 7th 
rib, multiple small lytic lesions also noted in left 
5th, 6th, 8th, 9th, 10th ribs and lytic lesions noted in 
the lateral aspect of left 9th rib with cortical 
discontinuity and surrounding soft tissue fracture 
with callus formation. It was also evident from CT 
scan with expansile lytic lesions in the body of 
sternum measuring 6.6*1.8cms, multiple bilateral 
scapular lesions measuring 7.5*3.5cms involving 

the body of left scapula, lytic lesion measuring 
3.5*1.1cms involving the mid third of left clavicle, 
multiple lytic lesions noted involving the body and 
posterior elements of visualized cervical and 
thoracic vertebrae, largest ones are measuring 
2.1*1.1cms in the body of D5 vertebrae along 
with 2*1.2cms in D8 vertebral body and finally 
with a visualized limited cuts of lower part of 
mandible showing lytic lesion measuring 
1.8*1.5cms. The CT scan also revealed that the 
vertebral body height is reduced with diffuse 
sclerosis likely secondary to renal 
osteodystrophy. The CT impression thus gave 
the picture of multiple expansible lytic lesions in 
bilateral ribs, sternum, scapula, clavicle, 
mandible and vertebral bodies that could 
represent Brown’s tumor (Fig. 1). 
 
The patient’s presentation, clinical context, and 
the outcomes of a thorough examination led to 
the diagnosis of multiple brown tumors arising 
from renal osteodystrophy and high turnover 
bone disease. Subsequently, the patient was 
discharged from the hospital after treating with 
Tab Cinacalcet 30mg, Tab Calcium acetate 
667mg, Vitamin D supplements and discharged 
along with an inhaler. She came for follow up and 
showed the PTH was still high (856 pg/mL) 
despite of standard treatment with Cinacalcet 30 
mg tablet and phosphate binder (calcium acetate 
667mg). This shows the occurrence of the 
autonomy of parathyroid gland that may be a 
picture of tertiary hyperparathyroidism. Due to 
patient’s preference and overall health condition, 
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parathyroidectomy could not be put into 
consideration. During subsequent follow-ups, 
brown tumors continued to persist, with no 
notable increase in the size of the lesions. 

 

3. DISCUSSION 
 
Secondary hyperparathyroidism commonly 
occurs as a complication of CKD [12] The 
development involves a complex pathogenesis 
associated with elevated parathyroid hormone 
(PTH) levels, leading to various disruptions in 
mineral metabolism such as an increase in 
fibroblast growth factor-23 (FGF 23), a reduction 
in active vitamin D and alterations in calcium and 
phosphorous levels [6,13]. Renal 
osteodystrophy, a component of CKD-MBD, 
stands out as a significant complication in CKD. 
It encompasses a spectrum of skeletal disorders, 
spanning from high-turnover bone disease, 
primarily linked to excess PTH, to low-turnover 
bone disease, frequently correlated with 
decreased PTH levels [3,14,15].  
 
Brown tumors are indicative of a reparative bone 
process rather than genuine neoplasm. They 
emerge from the localized substitution of normal 
marrow with reparative granulation tissue and 
highly vascular proliferating fibrous tissue in bone 
areas where elevated PTH levels trigger notably 
rapid osteoclastic bone turnover [16]. Typically 
painless and gradually expanding, brown tumors 
are often discovered incidentally. These are 
affected in axial skeleton, namely jaws, ribs, 
clavicles and pelvis, but they can affect any 
human bone [17]. 

 
As per the Kidney Disease Improving Global 
Outcomes (KDIGO) 2017 guidelines on 
preventing and treating CKD associated mineral 
and bone disorders, regular assessment of 
serum calcium, phosphorous, alkaline 
phosphatase and PTH levels is recommended. 
This evaluation helps determine the necessity for 
specific interventions like restricting dietary 
phosphate, employing phosphate binders, 
administering active vitamin D, calcimimetics or 
even considering renal replacement therapies. 
These strategies aim to lower PTH levels and 
calcium burden, ultimately enhancing quality of 
life [18]. Surgical removal of brown tumor may be 
necessary in cases where the tumor induces 
compressive neurological syndromes, poses a 
high risk of fracture, results in significant 
deformity affecting normal functions like 
mastication or breathing, or persists with pain or 
other symptoms despite effective control of 

hyperparathyroidism. Bone scintigraphy can be 
done in order to characterize the lesions [19]. 

  
In this case, the patient is treated according to 
standard treatment guidelines which aimed at 
reducing PTH levels, administration of vitamin D 
analogs and calcimimetic agents. The case 
report underscores the significance of 
considering brown tumors in the differential 
diagnosis and management of patients with an 
osseous mass and CKD. Failure to establish the 
correct diagnosis can result in unnecessary 
additional diagnostic procedures and even 
extensive surgery, escalating the morbidity in 
these patients. Emphasizing prevention, early 
diagnosis and treatment of secondary 
hyperparathyroidism is crucial to reduce the 
prevalence of these high turnover bone disease 
and associated complications like brown tumors. 

 

4. CONCLUSION 
 
With early-stage treatment becoming more 
prevalent, severe complications of CKD are 
becoming increasingly rare. CKD-MBD including 
the occurrence of brown tumors is one of the 
potential complications that may be mitigated 
through timely intervention. In summary, the case 
report underscores the significance of vigilance 
for brown tumors in individuals with CKD, 
emphasizing that early detection and intervention 
are pivotal in averting unnecessary procedures 
and mitigating the complications. 
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