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Abstract 

Uremic leontiasis ossea is a very rare manifestation of renal osteodystrophy with associated secondary or tertiary 
hyperparathyroidism, resulting in a diffuse and symmetrical enlargement of the craniofacial bones. 

Although its pathophysiology remains uncertain, it seems that hyperphosphatemia and hypocalcemia secondary to 
chronic renal failure are the most likely precipitating factors. 

Information regarding this disease consists mainly of case reports in the literature and some small series. 

We describe four patients with ESRD on hemodialysis who had chronic progressive facial deformities and underwent 
imaging of the head and neck for further evaluation. 

The aim of this work is to describe the characteristic imaging appearance of ULO and provide a broad review regarding 
its physiopathology, clinical presentation, biological assessment and treatment. 

Knowledge of this disease is essential for every clinician involved in treating ESRD patients since treatment options aim 
to control hyperparathyroidism, resulting in stabilization of the facial deformities in most cases. 

Keywords:  uremic leontiasis ossea; Hyperparathyroidism; Hyperphosphatemia; CT scan; Renal osteodystrophy 

1. Introduction

ULO is a severe and progressive benign overgrowth of facial bones complicating end-stage renal disease with secondary 
HPT. Its name is suggestive of the facial deformation resembling that of a lion, which can also be seen in other diseases 
such as craniofacial fibrous dysplasia, Paget disease and gigantism [1].  

It is considered a rare manifestation of renal osteodystrophy, and its preferential localization in the craniofacial bones 
is still poorly understood. 

Imaging, based primarily on CT, is usually performed to exclude other potential causes of facial deformity and is 
characteristic of the condition. 
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Besides the aesthetic consequences, ULO can jeopardize the functional and sometimes vital prognosis by slow 
compression of the upper airways [2]. 

2. Materials and methods 

Between 2017 and 2022, four patients with ESRD on hemodialysis and secondary or tertiary hyperparathyroidism had 
progressive facial deformities and were selected for the study. The mean age was 40 years, and there was a female 
predominance, displaying a 3F:1M ratio. 

2 patients had a prior history of parathyroid adenoma resection and recurrent hyperparathyroidism. One patient has a 
pathologic femoral fracture and subsequent discovery of tertiary hyperparathyroidism, and one patient sought medical 
attention for a progressive mandibular swelling. 

CT and Sestamibi scintigraphy were done in all cases and MRI in one case, showing diffuse and symmetric enlargement 
of the cranium and/or the facial bones, with a distinctive spongy bone pattern made of alternate hypodense and 
hyperdense rings in 3 cases and diffuse osteosclerosis in one case. 

3. Discussion 

ULO is a metabolic bony change that belongs to the large spectrum of renal osteodystrophy, occurring as a response to 
a chronic secondary HPT induced by ESRD. An accurate diagnosis can be achieved with the help of medical history, 
laboratory data and imaging characteristics.  

Although parathyroidectomy may halt the progression of the disease, the cosmetic disfigurement and functional 
impairments make this condition hard to treat, stressing the importance of biochemical screening in ESRD patients on 
hemodialysis before the development of skeletal changes due to HPT. 

3.1. Case 1 

A 27-year-old woman, G3P2, has a history of recurrent tonsillitis and joint pain during childhood treated with steroids, 
pre-eclampsia complicated by renal failure for which she underwent an urgent caesarian section resulting in a stillbirth, 
and a recent post-traumatic rupture of the patellar tendon. 

She has been followed for 4 years for arterial hypertension and ESRD of unknown etiology, and was on hemodialysis. 

The biological tests showed a secondary HPT with a serum PTH value > 4000 pg/ml [12 – 88], normal corrected calcium 
of 90 mg/l [88 – 108], elevated serum phosphorus of 60 mg/ml [25 – 45] and alkaline phosphatase of 774 UI/l [30 – 
120]. Imaging detected a parathyroid nodule, for which she underwent a resection. The histologic study found benign 
and nodular parathyroid hyperplasia. 

8 months later, there was a biological recurrence of HPT with a PTH value of 2569 pg/ml without evidence of a 
parathyroid adenoma on parathyroid scintigraphy or cervico-thoracic MRI. 

The patient was also complaining of bilateral galactorrhea and spaniomenorrhea, which started 8 months earlier, with 
3 consecutive tests showing increased levels of prolactin measuring a maximal value of 103 ng/ml (< 25 ng/ml) and 
normal values of FSH, LH, and estradiol. The patient did not undergo a pituitary MRI because of financial constraints. 

She was also noted to have a painless facial deformity that was clinically suspicious to be brown tumors, and she 
underwent a NECT scan showing a symmetric and diffuse expansion of the maxillary, the mandible and the palate, with 
an almost inexistent cortex and a heterogeneous appearance of the medulla consisting of alternating wavy hypodense 
and hyperdense lines (figures 1 and 2). No changes in the soft tissues were noted. 

There was also a pepper pot skull appearance, subchondral erosions of the proximal clavicle and thinning of the distal 
clavicle, and focal cortical destruction as seen in the ribs (figure 3). 

The patient was prescribed calcimimetics and continued her follow-up at another facility. 
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Figure 1 NECT axial images showing expansive lesions of the maxilla and mandible (white arrows). These 
abnormalities are bilateral and symmetrical, with alternating ostesclerosis and osteolysis  

 

 

Figure 2 Coronal NECT sections show the expansive nature of the lesions (white arrows) as well as the speckled 
appearance of the diploe (yellow arrow) secondary to hyperparathyroidism, resulting in a “salt and pepper sign”  
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Figure 3 Coronal (a) and axial (b and c) images of a NECT scan show subchondral erosions of the right clavicle and 
cortical erosions of the inner cortex of a rib (white arrows). Note also a large erosion of the right distal clavicle (blue 

arrow)  

3.2. Case 2 

A 31-year-old man was on hemodialysis for chronic renal failure of unknown etiology for the past 7 years and was 
admitted to the emergency department for a pathological fracture of the right femur. He was receiving oral calcium 
supplementation and sevelamer for secondary HPT (his PTH value was 470 pg/ml when his ESRD was first diagnosed 
and > 2500 pg/ml for the two last years).  

 

Figure 4 Axial (a and b) and sagittal (c and d) CT scan images show the characteristic maxillary and mandibular 
enlargements. There were also signs of renal osteodystrophy (blue arrow) 
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The laboratory workup at his admission showed a PTH value > 2500 pg/ml, with normal corrected serum calcium of 89 
mg/l, increased serum phosphorous of 70 mg/l and alkaline phosphatase of 853 UI/l. 

A cervical ultrasound showed a homogeneous goiter and two bilateral parathyroid nodules, which were hypoechoic and 
measured 11 and 15 mm in diameter. These findings were also confirmed by a 99mTc MIBI scintigraphy (figure 6). 

He underwent closed intramedullary nailing for his femoral fracture and was then referred to the ENT department for 
the treatment of his secondary HPT. 

The clinical examination showed a bilateral and painless jaw mass. The patient said he noticed the change a year ago. 

A subtotal parathyroidectomy (7/8) and a thyroidectomy were performed, with consequent postoperative hungry bone 
syndrome. The pathological study of the specimens found adenomas, and postoperative PTH was continuously below 
50 pg/ml. 

A postoperative NECT scan demonstrated a symmetric and diffuse enlargement of the maxillary, the mandible and the 
hard palate, with cortical thinning and alternative rings of osteolysis and osteosclerosis (figures 4 and 5). In addition, 
a diffuse sclerosis of the diploe was observed, consistent with renal osteodystrophy. 

 

Figure 5 3D VR reconstructions showing the important enlargement of the middle and lower facial bones. An 
interdental diastema is also noted. 

 

 

Figure 6 Parathyroid scintigraphy show the bilateral adenomas (white arrows) 
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3.3. Case 3 

A 32-year-old woman was referred to the endocrinology department for the evaluation of hyperparathyroidism. She 
had been receiving medication for arterial hypertension and was on hemodialysis for chronic renal failure of unknown 
etiology for the past 10 years. 

She also had three prior surgeries for parathyroid nodules at another facility and was receiving calcimetics for HPT, 
which failed to control the PTH levels. 

Clinical examination noted a hard mandibular mass. 

Laboratory tests included PTH > 2500 pg/ml, serum calcium of 78 mg/dl, serum phosphorus of 61 mg/l and alkaline 
phosphatase of 3081 UI/l. 

A parathyroid sestamibi scan detected a left inferior parathyroid nodule (figure 10). 

Analysis of the two parathyroid scintigraphies combined with CT showed diffuse osteosclerosis of the mandible and 
maxillary bones, followed by the expansion of these bones and disarrangement of the teeth 4 years later. The changes 
also included the hypertrophy of the zygoma, the conchae, the skull base and vault (figures 7 and 8).  

The scout films showed other skeletal manifestations of HPT (figure 9): height loss, vertebral compression fractures, 
kyphosis, rib abnormalities leading to the reduction of pulmonary volume and osteolysis of the subchondral surfaces of 
the clavicles. 

A pituitary MRI was indicated for secondary amenorrhea during her hospitalization, with laboratory data showing 
hypogonadotropic hypogonadism. The pituitary gland volume was decreased with a diffuse enlargement of the 
craniofacial bones; the cancellous bone was hypointense in T1 and T2 weighted sequences, and enhanced 
homogeneously. Some well-marginated T2 hypointense nodules were also observed in the diploe, with variable 
enhancing patterns (figure 11). 

 

Figure 7 Axial CT images done during her first Sestamibi scintigraphy show diffuse sclerosis of the facial bones, 
vertebrae and skull base, consistent with renal osteodystrophy. Note the normal teeth arrangement. 

The patient was prescribed calcium supplementation and a calcimimetic, with a decrease of her PTH value (833 pg/ml) 
a month later. She was eventually lost to follow-up. 
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Figure 8 Axial CT images done during her second SestaMIBI scintigraphy (4 years later) show hypertrophy of the 
facial bones and a reduction of the maxillary sinus lumen, with a dominant sclerosis pattern. The diastema is also 

evident 

 

 

Figure 9 Comparative scout CT films done during the Sestamibi scans show the severe skeletal HPT involvement that 
occurred in 4 years, with a striking height loss, craniofacial enlargement and a bell-shaped chest 
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Figure 10 The first Sestamibi scan shows the right lower lobe resected adenoma (left). The right image shows a left 
lower lobe nodule in the most recent Sestamibi scan 

 

Figure 11 a, b and c. Axial FLAIR images show the diffuse hypertrophy of the skull and the facial bones, with the 
presence of some T2-hypointense foci in the diploe. d. Sagittal enhanced T1WI shows the enlargement of the palate 
and annular contrast enhancement of one of the focal T2-hypointense lesions previously described. e. and f. coronal 

T1WI before and after injection of gadolinium show the homogeneous enhancement of the spongy bone. 

3.4. Case 4 

A 70-year old woman, who had a history of poorly controlled arterial hypertension, was receiving hemodialysis twice a 
week for the past 6 years for chronic renal failure secondary to nephroangiosclerosis. 

She was complaining of a chronic hard mandibular mass and loss of weight, and was referred to our department for a 
cervical CT scan.  

Laboratory investigations found PTH levels > 2500 pg/ml, a normal corrected serum calcium of 107 mg/l as well as 
increased phosphatemia 58 mg/l and alkaline phosphatase at 747 UI/L. 

She had uncontrolled secondary HPT since her ESRD diagnosis, with PTH levels of 2183 pg/ml the first year then > 2500 
pg/ml for the three consecutive years. 

NECT showed a symmetric enlargement of the mandibular symphysis and body, and of the palatine and alveolar 
processes of the maxillary bones, with the succession of hyperdense and hypodense lines in the spongy bone. 

CECT images demonstrated 3 bilateral well-defined parathyroid nodules, with the biggest one exhibiting some 
calcifications and measuring 16 x 7 mm in diameters (figure 12). 
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Figure 12 a, b, c and d. Axial, sagittal and a 3D rendering NECT images showing the diffuse medial hypertrophy of the 
maxilla and mandible. e. and f. Axial CECT images show parathyroid bilateral nodules, exhibiting some calcifications 

for the right lower one 

 

Figure 13 a. and b. Sagittal T1 and CT-scout film shows no abnormality of the palate, maxilla and mandible. c. CT-
scout film done 4 years later shown the loss of corticomedullary differenciation and hypertrophy of the maxilla and 

mandible, with macrognathism 
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Further research lead to a former head CT scan and MRI done 4 years earlier, which were ordered to rule out cranial 
hypertension. No evidence of the facial abnormalities was found, although a salt and pepper skull appearance was noted 
(figure 13). 

A parathyroidectomy was performed at another hospital, and the patient has recurrence of HPT with increasing values 
of PTH. 

4. Discussion 

ULO is a rare craniofacial condition that occurs in patients with end-stage renal disease associated with uncontrolled 
hyperparathyroidism, and manifests clinically as a massive enlargement of the craniofacial bones leading to cosmetic 
insult and compressive consequences.  

Although its exact mechanisms are unknown, it is most probably due to the alterations of the phosphocalcic metabolism 
during ESRD, leading to an increase of serum PTH levels in response to hypocalcemia, hyperphosophatemia and 
hypovitaminosis D [3]. 

Lee and al [4] pointed out that bighead disease in animals and ULO in humans are nearly identical diseases. Veterinary 
studies found that dieterary hyperphosphatemia might be central in the development of osteitis fibrosis in uremia and 
nutritional secondary hyperparathyroidism in horses with bighead disease [5]. Another laboratory animal study 
induced an advanced renal failure in healthy dogs and showed that secondary hyperparathyroidism failed to develop in 
animals on low phosphate diet, contrary to animals subjected to a high phosphate diet [6]. In humans, advanced chronic 
renal disease is the main cause of hyperphosphatemia.  

The natural history of ULO seems to happen in four years or less as seen in cases 3 and 4, who had evidence of 
uncontrolled hyperparathyroidism in the laboratory tests and skeletal involvement in CT scans consisting mainly of a 
pepper and salt skull appearance before the occurrence of the bone enlargement. 

Our study shows that females are more affected than males, with most patients being in their late twenties and early 
thirties. These results are in concordance with reported literature with a sex ratio of 1,3 F:M and a mean age of 34 years 
(cf. references). It may be due to the fact that the different subtypes of hyperparathyroidism generally affect females 
more. Furthermore, female gender is associated with an increased risk of parathyroid nodular hyperplasia and 
parathyroidectomy rate in dialysis patients [7] and a higher severity of secondary hyperparathyroidism is also observed 
in uremic women [8 – 10]. 

In addition, there is a negative association between age and bone mineral density in women with ESRD but not in men 
with the disease [11], which may result in greater bone damage in females when there is an increase of PTH to maintain 
normal serum levels of calcium. 

Another possible aggravating factor of osteopenia is hypogonadism, with two patients of reproductive age having 
secondary menstrual disturbances and one of them having hyperprolactinemia, the latter known to cause decrease of 
bone density [12]. 

Since the normal craniofacial development often continues into the third decade of life [13], an insult when active 
modeling and remodeling normally occur in these bones may conceivably predispose them to develop bony deformities 
[14]. It may explain partially the severity of the musculoskeletal involvement of hyperparathyroidism seen in our 3 
youngest patients who exhibited the most extensive lesions, in contrast to the eldest patient who has moderate and 
limited expansion of the mandible and maxilla. This notion was also seen in Lee’s study [4] where the eldest patient, 
aged 51, developed a milder form of the disease. 

Most patients with ULO complain of a progressive and painless facial deformity. Sometimes, the chief complaint is upper 
airway obstruction, speech impairement, change in voice [15], dysphagia [16] and cranial nerve compression due to 
foraminal stenosis in the involved skull base such as compressive optic neuropathy [17], facial nerve palsy and 
sensorineural hearing loss [18]. In one case, it may have aggravated a respiratory failure caused by pulmonary edema 
[19]. Psychological problems and depression because of these deformities have also been reported [20]. 

Physical examination finds a non tender mandibular and maxillary hypertrophy, flattening of nasal bridge, widening of 
the nares and interdental space, as well as bulging and expansion of the hard palate inside the buccal cavity. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8693403/#bib0008
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Laboratory findings are consistent with severe HPT, and imaging is usually indicated to eliminate other clinical 
etiologies of leontiasis ossea, such as Paget disease, fibrous dysplasia, craniometaphyseal dysplasia, metastatic disease, 
multiple osteomas and acromegaly [21]. 

Histologic evaluation may be unhelpful because ULO has similar features with fibrous dysplasia and Paget’s disease. 

The main characteristic of ULO is its symmetrical distribution, contrary to fibrous dysplasia, Paget’s disease and brown 
tumors. The latter may be unifocal or multifocal, monostotic or polyostotic. Asymmetrical multifocal rather than diffuse 
involvement in is one of the most important differentiating factors for these pathologies [22]. 

Additionally, there are no abnormalities of the phosophocalcic markers in the patients with fibrous dysplasia, and the 
biochemical profile of patients with Paget disease shows elevated bone biomarkers with increased levels of alkaline 
phosphatase [23], with increased PTH levels present in 12–18% of Paget disease patients [24]. 

Brown tumors occur most frequently in the setting of primary HPT, with a normal glomerular filtration rate, although 
they can be seen in secondary HPT. Involvement of the craniofacial bones consists of unique or multiple expansive 
masses without loss of corticomedullar bone differenciation in the spared bones, unless a renal osteodystrophy is 
associated. 

Non-enhanced CT is the imaging modality of choice [15], and 3D reconstruction may be helpful for preoperative 
planning for facial surgery [4]. 

3 imaging patterns of renal osteodystrophy have been described in the craniofacial bones: brown tumors, ULO and 
dystrophic calcification [17]. Others craniofacial manifestations of HPT include osteomalacia, osteosclerosis, erosion of 
the cortical bone, loss of the dental lamina and resorption of the lamina dura [25]. 

In ULO, the normal bony architecture is replaced by a thinned cortex and expanded spongy bone, with individualization 
of alternate patterns of hyperdense and hypodense wavy lines. A less frequent pattern is diffuse osteosclerosis of the 
spongy bone [17, 22, 26], as seen in patient 3.  

The enlargement of the maxillary may result in an obliteration of the maxillary sinuses and widening of the spaces 
between the teeth. 

MRI can be requested when CT findings are inconclusive [4]. On MRI, the expanded bone marrow appears as 
intermediate signal intensity onT1-weighted images and low-to-intermediate signal intensity on T2- weighted images 
[1]. 

Well-defined small lesions were detected in the spongy bone [4, 17], and Lee [4] speculated that the small bony nodules 
seen in MRI may represent brown tumors.  

Reversibility of ULO after treatment of the HPT is still debated, with most studies showing stabilization of the facial 
deformity [4, 27, 28]. It is mostly irreversible even after correction of hyperparathyroidism [29]. Phelps and al [30] 
stated that the jaws do not return to their normal contours after parathyroidectomy. 

To our best knowledge, we found 2 case reports describing partial regression of the facial deformity [2, 31], with clinical 
and radiological signs of improvement with subsequent mineralization of the spongy bone [2]. 

In Duan’s study [31], this regression may be due to the moderate bony expansion instead of the classical prominent 
form that is usually reported, as seen in patient 4. 

It’s important to note that increased levels of PTH can be detected in blood test analysis prior to clinical features of 
calcium impaired metabolism, thus it is important to emphasize on patients preventive screening during haemodialysis 
[1]. Gabay et al stressed the need to preserve bone prior to commencement of dialysis [11]. 

The treatment of HPT primarily relies on correcting the calcium and vitamin D levels and reducing the phosphate level 
with either parathyroidectomy or the administration of calcitriol in conjunction with phosphate binding agents and a 
phosphate-controlled diet [31]. 
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Because of the lack of cases published so far in the literature, a proper surgical management is not developed [32]. 3 
types of surgeries, including subtotal parathyroidectomy, total parathyroidectomy with autotransplantation and total 
parathyroidectomy, have been proposed [33]. A high recurrence rate (60%) was observed in patients who underwent 
total parathyroidectomy with autotransplantation within 1 year [34], which was attributed to graft-dependent 
secondary HPT. 

Albeit lesser (25%), recurrence rate of hyperparathyroidism was also described after total parathyroidectomy [35]. 

Hungry bone syndrome had been observed postoperatively after total parathyroidectomy [2, 26, 34]. 

Following parathyroidectomy, the facial changes either stabilized or mildly improved [4, 27, 33]. Surgical recontouring 
of the enlarged facial bones has been described in 3 cases [36 – 38], indicated in one case after respiratory distress 
requiring urgent tracheotomy [37].  

A spontaneous compressive vision loss improved was reported following parathyroidectomy [39], and a progressive 
mild improvement was described after decompressive surgeries for cranial nerve compressions [18, 40], despite 
surgery being more difficult when the craniofacial bones are abnormally thick [40]. 

5. Conclusion 

The diagnosis of ULO is based on a concordant history of chronic renal disease and dialysis, with laboratory test results 
showing HPT and imaging demonstrating a symmetrical enlargement of the craniofacial bones and a characteristic 
spongy bone pattern. 

Its evolution is halted only by successful parathyroidectomy, and most studies report the stabilization or mild 
improvement of the severe disfigurement and occlusal disease after treatment. 

A preventive measure of this disease would be an active monitoring of PTH serum levels in end-stage renal disease 
patients, because the increase level of PTH precedes macroscopic skeletal changes. In addition, a head and neck 
examination as well as a panoramic radiograph could be suggested for screening for this disease, especially when the 
medical therapy fails to control the HPT. 

Abbreviations 

 ALP: alkaline phosphatase 

 CECT: contrast-enhanced computed tomography 

 CT: computed tomography 

 ESRD : end-stage renal disease 

 HPT: hyperparathyroidism 

 MRI: magnetic resonance imaging 

 NECT: non-enhanced computed tomography 

 PTH: parathyroid hormone 

 Tc: technetium 

 ULO: uremic leontiasis ossea 

Compliance with ethical standards 

Disclosure of conflict of interest 

The authors declare that they have no competing interest. 

References 

[1] Haroyan H., Bos A., Ginat D.T. Uremic leontiasis ossea. Am J Otolaryngol. 2015;36(1):74–76. 
doi: 10.1016/j.amjoto.2014.08.007. 



World Journal of Advanced Research and Reviews, 2023, 19(01), 800–814 

812 

[2] Tassin C, Moscatelli L, Di Ascia L, Vacher-Coponat H, Gosset C. Reversible bone deformities in a severe case of 
uremic Leontiasis Ossea. J Nephrol. 2022 Jan;35(1):357-359. doi: 10.1007/s40620-021-00968-5. Epub 2021 Jan 
28. PMID: 33507522. 

[3] Lim C.Y., Ong K.O. Various musculoskeletal manifestations of chronic renal insufficiency. Clin 
Radiol. 2013;68(7):e397–e411. doi: 10.1016/j.crad.2013.01.025. 

[4] Lee VS, Webb MS Jr, Martinez S, McKay CP, Leight GS Jr. Uremic leontiasis ossea: "bighead" disease in humans? 
Radiologic, clinical, and pathologic features. Radiology. 1996 Apr;199(1):233-40. doi: 
10.1148/radiology.199.1.8633151. PMID: 8633151. 

[5] Kassirer JP. Hyperphosphatemia, Hyperparathyroidism and Bighead. N Engl J Med 1973; 289:1367-1368 DOI: 
10.1056/NEJM197312202892509 

[6] Slatopolsky E, Caglar S, Pennell JP, Taggart DD, Canterbury JM, Reiss E, Bricker NS. On the pathogenesis of 
hyperparathyroidism in chronic experimental renal insufficiency in the dog. J Clin Invest. 1971 Mar;50(3):492-
9. doi: 10.1172/JCI106517. PMID: 5545116; PMCID: PMC291955. 

[7] Cheng SP, Yang TL, Lee JJ, Chen HH, Wu CJ, Liu TP, Liu CL. Gender differences among patients with secondary 
hyperparathyroidism undergoing parathyroidectomy. J Surg Res. 2011 Jun 1;168(1):82-7. doi: 
10.1016/j.jss.2009.07.034. Epub 2009 Aug 22. PMID: 19932904. 

[8] Indridason OS, Pieper CF, Quarles LD. Predictors of short-term changes in serum intact parathyroid hormone 
levels in hemodialysis patients: Role of phosphorus, calcium, and gender. J Clin Endocrinol Metab 1998;83:3860.  

[9] Gupta A, Kallenbach LR, Zasuwa G, et al. Race is a major determinant of secondary hyperparathyroidism in uremic 
patients. J Am Soc Nephrol 2000;11:330. 11 

[10]  Fan SL, Chan A, Raftery MJ, et al. Race and sex: Predictors of the severity of hyperparathyroidism in peritoneal 
dialysis patients. Nephrology (Carlton) 2006;11:15. 

[11] Gabay C, Ruedin P, Slosman D, Bonjour JP, Leski M, Rizzoli R. Bone mineral density in patients with end-stage 
renal failure. Am J Nephrol. 1993;13(2):115-23. doi: 10.1159/000168600. PMID: 8342576. 

[12] Kostrzak A, Męczekalski B. Wpływ hiperprolaktynemii na gęstość mineralną kości [Hyperprolactinaemia and 
bone mineral density]. Pol Merkur Lekarski. 2015 Aug;39(230):122-5. Polish. PMID: 26319389. 

[13] Williams RE, Ceen RF. Craniofacial growth and the dentition. Pediatr Clin North Am. 1982;29:503–522. 

[14] Plenk HP, Gardner EJ. Osteomatosis (Leontiasis ossea): hereditary disease of membranous bone formation 
associated in one family with polyposis of the colon. Radiology. 1954;62:830–840. 

[15] Alamer A. Uremic leontiasis ossea: distinctive imaging features allow differentiation from other clinical causes of 
leontiasis ossea. Radiol Case Rep. 2021 Dec 16;17(3):553-557. doi: 10.1016/j.radcr.2021.11.061. PMID: 
34987683; PMCID: PMC8693403. 

[16] Dimkovic N, Piscevic V, Jankovic A, Djuric P. Fatal uremic leontiasis ossea in long-lasting uncontrolled 
hyperparathyroidism: a case report. Hippokratia. 2015 Jul-Sep;19(3):266-7. PMID: 27418789; PMCID: 
PMC4938477. 

[17] Abdel Razek AA. Computed tomography and magnetic resonance imaging of maxillofacial lesions in renal 
osteodystrophy. J Craniofac Surg. 2014 Jul;25(4):1354-7. doi: 10.1097/SCS.0000000000000819. PMID: 
24902107. 

[18] Abid F, Lalani I, Zakaria A, Facchini SA, Hunter JV. Cranial nerve palsies in renal osteodystrophy. Pediatr Neurol. 
2007 Jan;36(1):64-5. doi: 10.1016/j.pediatrneurol.2006.07.009. PMID: 17162202. 

[19] Woziwodzka K, Krzanowski M, Jarosz T, et al. Uremic leontiasis ossea inducing respiratory failure in a patient 
with stage 5 chronic kidney disease. Pol Arch Intern Med. 2020; 130: 691-692. doi:10.20452/pamw.15400 

[20] Sagliker Y, Balal M, Sagliker Ozkaynak P, Paydas S, Sagliker C, Sabit Sagliker H, Kiralp N, Mumin Adam S, Tuncer 
I, Gonlusen G, Esenturk M, Gocmez E, Taskapan H, Yeksan M, Kobaner E, Ozkaya O, Yuksekgonul M, Emir I, Cengiz 
N, Onder Isik I, Bilginer O, Guler T, Yakar H, Sarsmaz N, Dilaver S, Akoglu B, Basgumus M, Chirik E. Sagliker 
syndrome: uglifying human face appearance in late and severe secondary hyperparathyroidism in chronic renal 
failure. Semin Nephrol. 2004 Sep;24(5):449-55. doi: 10.1016/j.semnephrol.2004.06.021. PMID: 15490409. 



World Journal of Advanced Research and Reviews, 2023, 19(01), 800–814 

813 

[21] Mansilla-Lory J, Amezcua-Guerra LM, Vargas-Rodríguez A, Fernández-Tapia S, Leboreiro I, Resnick D, Martínez-
Lavín M, Villanueva M, Gaytan E, Pineda C. Leontiasis ossea: a paleopathologic case report. J Clin Rheumatol. 2007 
Oct;13(5):269-72. doi: 10.1097/RHU.0b013e318156dd1a. PMID: 17921795. 

[22] Aggunlu L, Akpek S, Coskun B. Leontiasis ossea in a patient with hyperparathyroidism secondary to chronic renal 
failure. Pediatr Radiol. 2004 Aug;34(8):630-2. doi: 10.1007/s00247-004-1188-6. Epub 2004 Apr 22. PMID: 
15103427. 

[23] Falchetti A, Masi L, Brandi ML. Paget's disease of bone: there's more than the affected skeletal--a clinical review 
and suggestions for the clinical practice. Curr Opin Rheumatol. 2010 Jul;22(4):410-23. doi: 
10.1097/BOR.0b013e32833af61e. PMID: 20520551. 

[24] Siris ES, Clemens TP, McMahon D, et al. Parathyroid function in Paget’s disease of bone. J Bone Miner Res 1989; 
4:75–79. 

[25] Maxwell DR, Spolnik KJ, Cockerill EM, et al: Roentgenographic manifestations of maxillomandibular renal 
osteodystrophy. Nephron 41:223, 1985 

[26] Bransky N, Iyer NR, Cannon SM, Tyan AH, Mylavarapu P, Orosco R, Hom DB, Moazzam AA. Three Rare Concurrent 
Complications of Tertiary Hyperparathyroidism: Maxillary Brown Tumor, Uremic Leontiasis Ossea, and Hungry 
Bone Syndrome. J Bone Metab. 2020 Aug;27(3):217-226. doi: 10.11005/jbm.2020.27.3.217. Epub 2020 Aug 31. 
PMID: 32911586; PMCID: PMC7571245. 

[27] Wang J, Zhao X, Shi H, Zhu L, Tao X. Radiological diagnostic features of uremic leontiasis ossea: a case report. 
Dentomaxillofac Radiol. 2020 Jan;49(1):20190253. doi: 10.1259/dmfr.20190253. Epub 2019 Sep 27. PMID: 
31559846; PMCID: PMC6957065. 

[28] James BC, Hwang JL, Grogan RH, Kaplan EL, Sarne D, Angelos P. Leontiasis ossea caused by long-standing 
hyperparathyroidism secondary to chronic renal failure. Surgery. 2014 Dec;156(6):1644-6. doi: 
10.1016/j.surg.2014.08.082. Epub 2014 Sep 22. PMID: 25244968. 

[29] Agarwal G, Mishra SK, Kar DK, Singh AK, Arya V, Gupta SK, Mithal A. Recovery pattern of patients with osteitis 
fibrosa cystica in primary hyperparathyroidism after successful parathyroidectomy. Surgery. 2002 
Dec;132(6):1075-83; discussion 1083-5. doi: 10.1067/msy.2002.128484. PMID: 12490858. 

[30] Phelps KR, Bansal M, Twersky J. Jaw enlargement complicating secondary hyperparathyroidism in three 
hemodialysis patients. Clin Nephrol. 1994 Mar;41(3):173-9. PMID: 8187362. 

[31] Duan SY, Xing CY, Yang G, Wang NN, Zhang B. Dramatic alteration of the skull in a uremic patient with leontiasis 
ossea. Intern Med. 2014;53(17):1971-6. doi: 10.2169/internalmedicine.53.2217. Epub 2014 Sep 1. PMID: 
25175132. 

[32] Donoso-Hofer F, et al. Uremic leontiasis ossea, a rare presentation of severe renal osteodystrophy secondary to 
hyperparathyroidism. J Stomatol Oral Maxillofac Surg (2017), https://doi.org/10.1016/j.jormas.2017.10.006 

[33] Yu Y, Zhu CF, Fu X, Xu H. Sagliker syndrome: A case report of a rare manifestation of uncontrolled secondary 
hyperparathyroidism in chronic renal failure. World J Clin Cases. 2019 Nov 26;7(22):3792-3799. doi: 
10.12998/wjcc.v7.i22.3792. PMID: 31799306; PMCID: PMC6887613. 

[34] Yang G, Zhang B, Zha XM, Wang NN, Xing CY. Total parathyroidectomy with autotransplantation for a rare disease 
derived from uremic secondary hyperparathyroidism, the uremic leontiasis ossea. Osteoporos Int. 2014 
Mar;25(3):1115-21. doi: 10.1007/s00198-013-2488-1. Epub 2013 Aug 29. PMID: 23989901. 

[35] Zhang L, Yao L, Hua Z et al (2011) Total parathyroidectomy in treatment of Sagliker syndrome in 10 cases of 
hemodialysing patients with secondary hyperparathyroidism. Zhonghua Nei Ke Za Zhi 50:562–567 

[36] Michiwaki Y, Michi K, Yamaguchi A. Marked enlargement of the jaws in secondary hyperparathyroidism--a case 
report. Int J Oral Maxillofac Surg. 1996 Feb;25(1):54-6. doi: 10.1016/s0901-5027(96)80012-9. PMID: 8833301. 

[37] Damm DD, Neville BW, McKenna S, Jones AC, Freedman PD, Anderson WR, Allen CM. Macrognathia of renal 
osteodystrophy in dialysis patients. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 1997 Apr;83(4):489-95. 
doi: 10.1016/s1079-2104(97)90151-7. PMID: 9127383. 

[38] Hogan DB, Couture RA, Levine DZ. Leontiasis ossea, flail chest and pancytopenia in a patient with renal 
osteodystrophy. Can Med Assoc J. 1982 Nov 15;127(10):1012-3. PMID: 7139434; PMCID: PMC1862310. 



World Journal of Advanced Research and Reviews, 2023, 19(01), 800–814 

814 

[39] Sundaram ANE, Abhayambika A, Kumar S. Bilateral Compressive Optic Neuropathy from Renal Osteodystrophy 
Caused by Branchio-oto-renal Syndrome Stabilised After Parathyroidectomy. Neuroophthalmology. 2017 May 
10;41(6):321-325. doi: 10.1080/01658107.2017.1315145. PMID: 29344072; PMCID: PMC5764064. 

[40] Schmidt RH, Rietz LA, Patel BC, Osborne AG, Pratt D, Digre KB. Compressive optic neuropathy caused by renal 
osteodystrophy. Case report. J Neurosurg. 2001 Oct;95(4):704-9. doi: 10.3171/jns.2001.95.4.0704. PMID: 
11596967. 


