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Chronic kidney disease (CKD) is a multifactorial syndrome and a global health concern. As renal function
declines, there is a progressive deterioration of mineral homeostasis. Starting from stage 3 of CKD oral
manifestations of mineral disorders can occasionally appear and become more frequent and evident in
stage 5. We retrospectively analysed 43 patients diagnosed with end stage renal failure undergoing dialysis,
hospitalized in our clinic for different oral and maxillofacial pathologies. The mean dialysis period was 5.43
years. Radiographic alterations afecting the jaws were found in all patients. The most common feature was
partial or total loss of lamina dura, followed by alterations of the bony trabeculae. 9 patients presented
brown tumors which are considered the final stage of secondary hyperparathyroidism associated with

renal failure.
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Chronic kidney disease (CKD) is a multifactorial
syndrome characterized by progressive and irreversible loss
of renal function and it represents a major health concern.
Patients with CKD usually develop end stage renal failure,
necessitating dialysis or renal transplantation.

CKD is commonly associated with mineral and bone
metabolism disorders (MBD) which is described as the
presence of one or a combination of the following aspects:
abnormalities of calcium, phosphorous, parathyroid
hormone (PTH) or vitamin D metabolits; abnormalities of
bone turnover, mineralization, growth, volume, or strenght;
vascular or other soft tissue calcifications [1].

Phosphorous (P) is the key element in CKD-MBD. Once
the renal function is declined, the capacity of the kidney to
excrete P is diminished, leadind to hyperphosphatemia,
and elevated level of fibroblast growth factor-23 (FGF-23),
which both stimulate PTH secretion (fig.1). On the other
hand, P inhibits 1-alpha-hydroxylase and interferes in the
process of vitamin D convertion to calcitriol, leading to
hypocalcemia, which also stimulates PTH production. The
kidney fails to respond to elevated PTH which normaly

PTH PTH
- -

L
Ca
¥ *
1 | | 4
systemic o P ;/f =
toxicity » o B bane

CKD
Fig 1. Mineral and bone disorder from chronic kidney disease
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promotes phosphaturia and calcium reabsortion, or to FGF-
23 which also enhaces phosphate excretion [1]. Beside
mechanical properties, the osseous tissue plays an
essential role in phospho-calcium equilibrium of the
organism, together with calcitonin, parathormone,
calciferol and renal function [2]. The mineral and hormone
imbalances specific to renal failure are critically important
in the bone remodeling processes, leading to bone
abnormalities in this patients.

Oral manifestations of CKD-MBD can be an early sign of
renal disease [3]. Radiological findings may vary, describing
bone demineralization, decreased trabeculation and the
thickness of the cortical bone, ground-glass appearance
of the jaw, soft tissue calcifications, radiolucent giant cell
lesions, lytic areas of bone, osteosclerosis, the absence of
lamina dura, pulp chamber calcifications, widening of the
periodontal space and abnormal healing after tooth
extraction [4].

One of the forms of renal osteodystrophy is the high
turnover bone disease which is known as osteitis fibrosa
cystica or brown tumors. This tumors are bony lesions
caused by rapid osteoclastic activity and peritrabecular
fibrosis, due to hyperparathiroidism. They can be located
in any part of the skeleton but are most frequently
encountered in the ribs, clavicles, hands, long bones and
pelvic girdle [5]. In the maxillofacial region, there are reports
of brown tumors located in maxillary bones, palatine bone,

"4y nasal bone and paranasal sinuses [6]. When involving the

jaws, these tumors are more common in the mandible
than in the maxilla and females over 50 years old are three
times more affected than males [7.8]. The histopathological
examination is characterized by the presence of a fibrous
stroma associated with multinucleated giant cells and
hemosiderin deposits which are responsable for the
nomenclature of brown tumor [9,10]. These findings are
not specific, making it necessary to perform differential
diagnostic with other lesions such as: central or peripheric
giant cell granuloma, infrabony cyst, cherubism and fibrous
dysplasia [9]. Usually, the positive diagnostic is established

1325



in the presence of end stage renal failure and secondary
hyperparathyroidism.

Experiemhtal part

A total of 43 patients diagnosed with stage 5 renal
disease undergoing dialysis were admitted between 2007-
2015 in the Oral and Maxillofacial Clinic, Sf. Spiridon
Hospital, lasi. Patients were evaluated in terms of age,
gender, etiology of renal failure, duration of dialysis, reason
for admission and local treatment. Also, general health
status was evaluated through laboratory assessments,
including hemostasis tests. Radiographs (ortho-
pantomography and CBCT-cone beam computed
tomography) were analyzed for changes in lamina dura,
trabecular pattern, reduced bone density, pulpal
calcifications, widening of periodontal space and
radiolucent lesions specific to brown tmors.

Results and discussions

The study group consisted in 43 patients, 60% males
and 40% females, with a mean age of 51.03 +16.97 years
and a median dialysis period of 5.43 years. The etiology of
renal disease was mainly represented by chronic
glomerulonephritis followed by ischemic nephropathy,
renal polycystic disease and lupus nephritis (table 1).

Chronic glomerulonephritis | 49%
Fenal polycystic dizeaze 0% Table 1

; o THE ETIOLOGY OF
[schemic nephropathy 19% | RENAL DISEASE
Lupus nephritis 704
Other causes 16%

Radiographic changes were found in all patients. The
most common radiographic finding was partial/total loss
of the lamina dura which was present in 60.64% of the
patients (fig.2), followed by alterations in the bony
trabeculae in 55.81% (fig.3), pulp calcification in 41.86%
(fig.4), bone demineralization in 32.6%, widening of the
periodontal space in 27.9%.

Fig.2. Radiograph
showing general
loss of lamina
dura, altered
trabecular pattern
and widening of
the periodontal
space

Fig.3. Radiograph
showing altered
trabecular pattern,
bone demineralization

Fig. 4 Radiograph
showing pulp
calcifications in
teeth 16, 17

Lamina dura could not be evaluated in 2 patients due to
the severity of the periodontal disease. Also, pulp
calcifications could not be appreciated in 3 patients
because of the presence of tooth crowns and bridges.

In this report, 34 patients undergoing dialysis were
admitted in our clinic for dental extractions which required
hospitalization due to the severity of their general health
conditions.

The rest of them (9 patients) presented for bone
deformation (fig.5) caused by the presence of brown tumor
localised in the maxilla (5 cases) or in the mandible (4
cases) with consecutive functional disorders. The
radiographic findings showed radiolucent lesions (fig. 6).

Table 2
BROWN TUMOR PATIENTS’ DATA

Nb | Age/Sex | Dyaliziz | BT site BT Evolotion | Sign/ Ca P iPTH
duration zi7e (months) | Symptoms mg’ | mg' | pziml
{years) {cm) dl dl

1 19F 5 Mandible | 2/3 4 Facial asimetry, bone .75 | 41 2203
deformation

2 21 10 Maxilla | 3/4 24 Bone deformation, 935 | 47 2127
Hzemorrhage

3 13F 7 Maxilla 3 Bone deformation 9.7 5 2a5

4 47 15 Maxilla 7i2 15 Haemorrhage 976 | 436 | 2300
Bone deformation

5 46/F 17 Mandible | 2/2 3 Facial asimetry, bone 904 | 305 | 1727
deformaton

33/ 142 Maxilla | 3/2 2 Bone deformation 2.6 30 1334

7 46/ 11 Maxilla | 3/2 & Facial asimetry, bone 219 | 3.7 2145
deformation

2 38F 7 Mandible | 3/3 @ Hyperestesy in right mental | 8.2 5.3 1024
nerve territory, bone
deformation

9 26/ 3 Mandible | 6/4 18 Facial asimetry, bone 068 | 3.81 | 1530
deformation

B brown tumor; Ca- calcium (normal range: adwlt 8 6-10mg/dl child 12-18vears §.4-10 2mg/dl); p —phosphorous (normal
range: adwlt: 2.3-4 Img/dl child 13-13 years: 2.8-4.Smg/d]}, iPTH- hitact parathormone (normal range: 153-63pg/mi)
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Fig 5. Intraoral aspect of a
maxillary brown tumor

4

expansile bone lession with osteolytic area surrounded by
ground glass appereance bone

Their iPTH varied from 865pg/ml to 2500pg/mL (normal
range recommended for end stage renal disease by Kidney
Disease Outcome Quality Initiative- KDOQI is 150-300pg/
mL), with a mean value of 1723 pg/ml (table 2).

Two of them were admitted for intensive bleeding after
tooth extraction from the maxillary tumoral mass for which
artery ligation was performed, bilateral external carotid in
one case and left external carotid in the other case. 6 of
this patients underwent tumor biopsy which confirmed
the brown tumor diagnostic considerring the clinical
context of end stage renal disease. Adult patients were
referred for parathyroidectomy in other surgical clinic of
Sf. Spiridon Hospital. Local excision and curettage of the
lesions followed by wound packing for healing by
secondary intention was performed in 2 cases, with good
follow-up results (table 3).

Table 3
TREATMENT CONSIDERATION AND RECOMMENDATIONS

Pacient Wb | Treatment

1 Biopsy, PTx

2 Bilateral external ecarotid ligation,
Biopsie, PTx

3 Biopsy, Referral to endocrinclogist
Left external carotid ligation, Biopsy,
PTx

5 Biopsy. PTx

& Biopsy, PTx

7 Tumor resection, PTx

g PTx

o Tumor resection, PTx

PTx-parathyroidectomy

It is well known that 92% of patients with end stage
renal disease develop secondary hyperparathyroidism [10].
This rate is expected to become higher in the near future,
since life expectancy of end stage renal failure patients
has risen. This hormone changes modify the balance
between intr- and extra- cellular calcium levels, increasing
bone resorbtion and reducing its density [11]. A change in
the normal trabecular pattern may occur, resulting in a
“ground glass appearance” of numerous small randomly
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orientated trabeculae [12]. Kansu et al. and Davidovich et
al. stated that pulp calcifications are related to altered
serum calcium-phosphorus ratio due to parathyroid
disturbances [13,14]. Partial or total loss of lamina dura,
altered trabeculae pattern and pulp calcifications were the
most frequent radiographic findings in our study. 60.64% of
our patients revealed lamina dura changes. However, in
Rani’s and Shakikabaei’s studies this changes were seen
in 70% and respectively 51.4% of dialysis patients [15,16].
Similar to our results, Handa et et. also found a high
percentage of pulp calcifications [17]. Alterations in
trabecular pattern were found in 51.81% of our patients
and this result is comparable with the cases published by
De Lacerda and Benmoussa [18,19].

9 patients from our study presented brown tumors. In
Shakikabaei’s research on 74 dialysis patients no such
lession was found and Medeiros- Queiroz et al. reported
only one brown tumor out of 154 cases [16,20].

Brown tumors represent the final stage of
hyperparathiroidism [21]. Radiographically, this lesions
appear as well-demarcated monolocular or multilocular
osteolythic areas which can cause sometimes root
resorbtion or changes in the trabecular pattern of the bone
[8,21, 22]. Brown tumors can occur as solitary or multiple
lessions in any bone and usually do not require specific
treatment. In most cases, these tumors are painless,
minimally tender, usually soft, but sometimes can appear
elastic on palpation [23]. However, when facial bones are
affected, according to size and localization, patients can
develop functional and estethic disturbances such as
deformity, dysphagia, respiratory distress, alteration of
mastication, facial asimetry or lower lip paresthesia [24].

Treatment options for brown tumors may vary from
conservative therapy to surgical approach. Patients with
severe hyperparathyroidism require total or subtotal
parathyroidectomy (PTx). Some authors suggest that the
size reduction or even healing of such lesions is often
achieved relatively fast [25]. Others sustain that total
regression is rare, so PTx combined with enucleation and
curettage of the brown tumor is the treatment of choice
when the disease is resistant to medical therapy [9, 10,
26-28]. In some cases, new lesions appear or progress
following subtotal parathyroidectomy [29]. Even though
PTx is considered to be currative by a number of authors
local surgical removal of the bone tumoral mass may be
required because of the functional problems they can
create for the patient [6, 30, 31]. This procedure is also
recommended in anatomical sites that can compromise
the local area by continuous expansion, such as the
maxillary brown tumor, which can spread easily to the
maxillary sinus [27]. Leal et al. concluded that brown
tumors can be rapidly evolving lessions whose regression
may be very low or not occur even after total Ptx, especially
Iythic lession in the maxilla, for which local surgery is
recommended [7].

There are few cases described in the literature that
report completely resolution of brown tumors of the jaw
after medical treatment with high doses of vitamin D [32,
33] or calcitriol [34]. Pinto et al reported that in aggressive
lesions, intralesional corticosteroid injections induces
recalcification of the osteolytic cells and the regression of
the tumor [35].

In chronic renal failure, a hole range of changes occurin
the oral cavity that are associated with CKD itself or with
CKD therapy and almost 90% of end stage renal disease
patients develop oral signs and symptoms [36-39]. Apart
from the ones related to mineral and bone disorders as
exposed in this paper, other oral manifestation connected
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to different complications of CKD may appear, like
periodontitis, uraemic odor, xerostomia, mucosal petechia/
ecchimosis or uremic stomatitis [39-41].

Conclusions

Mineral and bone metabolism disturbances associated
with chronic renal failure can cause various manifestations
in the maxillofacial area. The most frequent radiologic
findings are loss of lamina dura and changes in the
trabecular pattern.

Brown tumors of the jaw are a rare and severe
expression of secondary hyperparathiroidism assocciated
with renal failure.

The maxillofacial expression of mineral and bone
disorders from CKD can serve as indicators of the severity
of renal disease.

Multi-disciplinary follow-up of this patients as well as
appropriate management of oral manifestations can
improve their quality of life.
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