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Summary: Brown tumors are bony lesions caused by rapid osteoclastic activity, which rare involved jaws. Renal osteo-
dystrophy (ROD) is associated with different pathogenetic mechanisms – disorder of calcium-phosphate metabolism, 
impaired metabolism of vitamin D, increased parathyroid activity that lead to extreme concentrations of parathormone. 
The authors report two cases of jaw enlargement in patients received haemodialysis with excessive increase values of 
alkaline phosphatase and parathormone in serum. The patients were treated surgically with corrective procedures in max-
illo-facial area. 
ROD of the jaws could be severe complication in dialysis patients with end stage of CKD if no appropriate care aimed at 
correction or prevention of parathyroid hyperfunction was applied to them. 
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Introduction

Brown tumors are bony lesions caused by rapid osteo-
clastic activity and peritrabecular fibrosis due to hyper-
parathyroidism (HPT) resulting in a locally destructive 
phenomenon. Actually they represent a reparative cellu-
lar process rather than a true neoplasia (6, 12). They are 
known to occur only in the setting of HPT, and are consid-
ered the most pathognomonic skeletal changes that accom-
pany this disease (12). At skeletal sites excess parathyroid 
hormone can lead to a condition called osteitis fibrosa cys-
tica. Osteitis fibrosa cystica is a diffuse resorptive process 
of the bone resulting from both primary and secondary 
hyperparathyroidism. The bone-disease component of 
chronic kidney disease with mineral and bone disorder 
(CKD-MBD) may result in fractures, bone pain, defor-
mities in growing children, reduced growth velocity, and 
abnormal height. The term renal osteodystrophy (ROD) is 
often used in a generic sense to include skeletal disorders 
of patients with chronic renal failure (14). Patients with 
more advanced stages of CKD (stages 3–5D), in whom 
the biochemical abnormalities of mineral metabolism that 
define CKD-MBD are present, have renal osteodystro-
phy. The traditional types of ROD have been defined on 
the basis of turnover and mineralization as follows: mild, 
slight increase in turnover and normal mineralization; 
osteitis fibrosa, increased turnover and normal mineral-
ization; osteomalacia, decreased turnover and abnormal 
mineralization; adynamic, decreased turnover and acel-

lularity; mixed, increased turnover with abnormal miner-
alization. ROD is associated with different pathogenetic 
mechanisms – disorder of calcium-phosphate metabolism, 
impaired metabolism of vitamin D, increased parathyroid 
activity that lead to extreme concentrations of parathor-
mone (9). X-ray characteristics of bone pathology in renal 
osteodystrophy are associated with demineralization, loss 
of lamina dura, trabecular pattern with a ‘ground-glass’ 
appearance (3). Clinical characteristics of jaw pathology 
present with asymptomatic macrognathia (localized or dif-
fuse) (1), tooth mobility in the region, abnormal occlusion, 
changes in tooth enamel and pulp (5).

Bone changes in ROD are characterized with typical 
skeletal locations – metacarpals, phalanges, skull, pelvis, 
clavicle, ribs, femur, spine, rarely jaws and the sphenoid 
sinus (8), which give us grounds to describe the two new 
cases observed and treated by us. 

Cases reports

Patient No. 1 was a male, 19 years old. He received 
haemodialysis treatment for 6 years, three times a week, 
for chronic renal failure – end stage, with established sec-
ondary hyperparathyroidism. Local status revealed diffuse 
enlargement of the maxilla, accompanied by smoothening 
of hard palate and fan-like divergence of teeth. In lingual 
aspect, on the mandible, from the first premolars on the 
right side to the central incisor on the left side, a forma-
tion 5 cm in diameter, having bone-like density, painless 
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at palpation, covered with mucosa with normal colour and 
tissue tone was found.

The results of blood tests are given in Table 1. 
The results from the examination of dental pulp vitality 

in the region of the formation showed necrosis of central 
incisors on the left and on the right side, damage of the 
pulp of the second incisor, canine and first premolar on the 
right side. Computed-tomography scan of the skull and fa-
cial bones without amplification showed thickening of the 
bones of the skull with diffuse hypodense lesions in the 
diploe, 1 by 1 mm in size and most manifested dysplastic 
changes in the mandible, which visualized enlarged and 
with altered density characteristic (400–500 HE) – Figure 1. 

Surgical treatment was performed under general anaes-
thesia. Raising a mucoperiostal flap revealed the thinned 
cortical bone plate (having thickness of parchment) and the 
underlying soft tissue formation, heavily bleeding, with po-
rous surface, which separated without any difficulty from 
the surrounding normally looking bone, after which the 
cavity formed in bone (Figure 2) could be seen. Neither 
tooth roots nor mandibular canal were encountered due to 
the intact bone bottom of the cavity. The flap was adapted 
and stitched. The surgical wound healed by primary inten-
tion healing.

Histological finding (Figure 3) showed morphological 
evidence of secondary osteodystrophy – fibrous and bone 
tissue with cystic and degenerative changes, osteoclas-
tic giant cells and bleeding, thus confirming the clinical  
finding.

Patient No. 2 was a woman at the age of 49. She re-
ceived haemodialysis treatment for 6 years, three times 
a week, for chronic renal failure – end stage. No exam-
ination for secondary hyperparathyroidism was performed. 

Local intraoral examination found formations having 
bone-like density located in vestibular aspect bilaterally in 
the region of the maxillary premolars and molars, asymp-
tomatic, covered with mucosa with normal colour and tis-
sue tone, causing aesthetic discomfort (Figure 4) and tooth 
mobility in the region around them. 

The results of blood tests are given in Table 1. 
The performed computed-tomography scan of facial 

skull showed pathological changes of all bone structures 
visualized in the study, with enlargement of the maxilla, 
which was visualized as having porous, cystic bone re-or-
ganization and thinned corticalis (Figure 5).

Surgical treatment was performed under general anaes-
thesia, consecutively for both sides, in one operation. In-
traoperatively, thinning of cortical vestibular bone plate of 
the maxilla was found bilaterally over massive soft tissue 
formations, heavily bleeding, poorly demarcated from the 
surrounding bone, which had altered macroscopic structure 
and reduced density. The roots of some teeth presented in 
the formation devoid of bone support and therefore they 
were removed. The surgical wounds healed by primary in-
tention healing. 

Histological examination of the preparations from both 
sides of the maxilla showed that this was material charac-
terized by bone beams, fibrosis, giant cells of „osteoclast” 
type, cysts with haemorrhage, and it confirmed the clinical 
findings. 

Tab. 1: Blood tests of patients showing abnormalities

Indicator Patient No. 1 Patient No. 2
Normal range
males females

Hemoglobin 111 g/l 115 g/l 140–180 g/l 120–160 g/l
Red blood cells 3.85 × 1012/l 3.42 × 1012/l 4.5–6.0 × 1012/l 3.9–5.3 × 1012/l
Hematocrit 0.354 0.338 0.40–0.54 0.36–0.47
Triglicerides 2.27 4.79 0.60–1.70
Urea 8.6 mmol/l 13.6 mmol/l 3.2–8.2 mmol/l 2.6–7.2 mmol/l
Creatinine 431 μmol/l 396 μmol/l 74–134 μmol/l 44–96 μmol/l
Alkaline 
phosphatase 2204 U/l 3227 U/l 98–279 U/l

Parathormone 1409.3 pg/ml 2595.8 pg/ml 12–88 pg/ml

Fig. 1: Computer tomography of patient No. 1
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Discussion

In literature reports about ROD in maxillo-facila area 
are rare. Reports both for patients on long dialysis treat-
ment (4) and for development of deformity after 6–7 years 
of dialysis can be found (7, 10). Andreades et al. (2) report-
ed a brown tumor in a patient with renal disease not treated 
with dialysis. 

ROD is a complex disorder and biochemical assays 
do not adequately predict the underlying bone histology. 

CKD-MBD can lead to an abnormal bone quality even in 
the setting of a normal or high bone-mineral content, and 
the gold standard diagnosis for the bone component of 
CKD-MBD is bone biopsy-based histologic analysis. Bone 
biopsies in patients with CKD should be characterized 
by determining bone turnover, mineralization, and 
volume (TMV). In patients with CKD stages 3–5D, with 
evidence of CKD-MBD, BMD testing not be performed 
routinely, because BMD does not predict the type of renal 
osteodystrophy but measurements of serum PTH or bone-

Fig. 2: Patient No. 1– intraoperative finding Fig. 3: Histological image

Fig. 4: Patient No. 2– preoperative status Fig. 5: Computer tomography of patient No. 2
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specific alkaline phosphatase can be used to evaluate 
bone disease because markedly high or low values predict 
underlying bone turnover (11). In the patients observed 
by us the values of alkaline phosphatase (2204 UI/l for 
the first patient, and 3227 UI/l for the second patient) 
and parathormone (1409.3 pg/ml for the first patient, 
2595.8 pg/ml for the second patient) were significantly 
increased.

Brown tumors can occur as solitary or multiple lesions 
in any bone. These tumors are usually soft, painless, 
minimally tender, and appear elastic on palpation. 
Symptoms result from the considerable dimensions of 
the tumor and its localization, but in most cases maxillary 
tumor is not painful. Radiographically, they appear as 
well demarcated monolocular or multilocular osteolytic 
lesions. In the mandible, the cortical bone is expanded and 
thinned (12, 14). Brown tumors of the jaws occasionally 
result in root resorption and loss of the lamina dura and 
may present as a space occupying mass in the sinus (17). 
When a brown tumor involves the face and has progressive 
growth, it may cause severe deformities, discomfort, 
alteration of the masticatory apparatus, and difficulty to 
breathe through (13).

Regarding the treatment of patients with ROD of the 
jaws, two approaches are recommended. The first one is 
managing of hyperparathyroidism (7, 13, 16):

– conservatively – limiting the intake of dietary phos-
phates; by the means of drugs – phosphate-binding drugs, 
vitamin D analogues, calcium mimetics; 

– surgically – by parathyroidectomy and waiting until 
reduction in the size of jaws 

Proponents of the second approach assume that jaws do 
not restore their normal contours after treatment of hyper-
parathyroidism, which requires corrective surgery (15) – an 
opinion supported by the authors. 

In conclusion, these cases illustrate how severe com-
plication could be ROD in the jaws, if no appropriate 
care, aimed at correction or prevention of parathyroid 

hyperfunction, was applied to dialysis patients with end 
stage of CKD. Jaw enlargement tends to cease after the 
correction of the secondary hyperparathyroidism, however, 
sometimes surgery is necessary. 
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