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CASE REPORT

Renal osteodystrophy in the oral and maxillofacial region:
a case report and literature review
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Abstract:
This study presents a case report of a patient with chronic kidney disease (CKD) with secondary hyperparathyroidism and the

presence of manifestations in the oral-maxillofacial complex with Renal osteodystrophy (ROD). Also, a literature review in
the PubMed was carried out using the MeSH Terms descriptors (((jaws) AND (treatment)) AND (secondary hyperparathyroidism))
AND (case reports). The search was limited to articles written in English and published in the last 10 years. Also, this article
presented the clinical case of a 49- year-old caucasian female patient, with volumetric increase in jaws after dental extraction.
The patient reported having CKD for 10 years. Clinical examination of the patient revealed enlargement of the alveolar bone
ridge in the maxilla and mandible. The maxilla showed an evident loss of palatal concavity, and the mandible loss of space at
the bottom of the vestibular groove. The diagnosis of ROD was consolidated after the analysis of imaging tests, laboratory tests
and histopathological evaluation of the bone tissue. The manifestation of systemic diseases in the face demands a systemic look,
to establish treatments with the best prognosis. We reinforce the need for multidisciplinary work for the correct diagnosis and

management of patients with systemic diseases.
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INTRODUCTION

Statement of Clinical Significance

Renal osteodystrophy (ROD) can cause significant oral-
maxillofacial alterations in patients with chronic kidney
disease (CKD) and secondary hyperparathyroidism.
This study highlights the need for dentists to recognize
these manifestations for early diagnosis and treatment. A
multidisciplinary approach is essential to ensure proper
management, improving patient care and quality of life.

Chronic Kidney Disease (CKD) affects 752 million
individuals worldwide' and 0,10% of the Brazilian pop-
ulation that is attended by the National Health System
(SUSY. Patients with CKD present organic dysfunction in
the balance of ions circulating in the blood. The loss of
homeostasis tends to occur with a decrease in the concentra-

tion of calcium ion (Ca®") and an increase in phosphate ion

(PO,*). This imbalance induces an increase in the excretion
of parathyroid hormone (PTH), which plays arole in stim-
ulating osteoclasts that reabsorb the inorganic bone matrix
and increase the levels of Ca** circulating in the plasma®.
This metabolic change, if untreated, tends to progressive
degradation of the bone structure or osteodystrophy*.
Renal osteodystrophy (ROD), is a lesion charac-
terized by alteration of bone tissue with replacement of
fibrous tissue’. Although it is relatively common among
patients with end-stage renal disease, its manifestation in

the maxillofacial region is rare®. The definitive diagnosis
of ROD requires the association of many factors, such
as: laboratory tests, imaging tests and histopathological
analysis. When it involves maxillary bones, this condition
most frequently affects the mandible, female individuals,
in the fourth decade of life®".

ROD manifests itself by promoting an increase in
bone volume and consequent deformity in the jaws and
face. Radiographically, bone demineralization is observed
with loss of the trabecular pattern and the integrity of
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the cortical bone, revealing a ground glass appearance®.
Histologically, these lesions present a variety of osteitis
fibrosa, osteoclast mediated resorption of bone trabecula
and replacement by fibrous connective tissue®.

Usually, the treatment of ROD is systemic, since
the alterations are caused by an imbalance in the parathy-
roid glands caused by chronic kidney disease, but in some
cases, parathyroidectomy is necessary. Also, sometimes
bone plasty is needed after the treatment to re-establish
the normal function of the maxillary bones®’.

Considering the above, the objective of the present
work is to present a case report of a patient with chronic
renal failure with secondary hyperparathyroidism and the
presence of manifestations in the oral-maxillofacial complex
and to carry out a brief review of the literature, in order to
establish the most common clinical characteristics of this
entity, seeking to assist in its understanding and, in this way,
collaborate with the diagnosis of this nosological entity.

CASE REPORT

Female patient, caucasian, 49 years old, attended
in the Diagnostic Center of Oral Diseases, School of

Dentistry (DCOD) of the Federal University of Pelotas
(UFPel), in Pelotas, Rio Grande do Sul, Brazil, complain-
ing of a painless volumetric increase in the jaws after
performed dental extraction. The patient was seen in
person in conjunction with the Residency in Oral and
Maxillofacial Surgery and Traumatology (RCTBMF) of
the IFaculty of Dentistry of the UFPel, signing a Free
and Informed Consent Form.

During the anamnesis, the patient reported having
CRKD for 10 years, with the installation of a peritoneal
bag in 2014 and removal and reinstallation in 2021. Cur-
rent treatment includes Sevelamer Hydrochloride and
Calcium Carbonate, prescribed for hyperphosphatemia
related to CKD, and Omeprazole, used as a gastrointes-
tinal protective agent.

Clinical examination revealed generalized,
painless bone expansion in the maxilla and mandible,
with the overlying mucosa appearing normal in color.
Palpation of the affected areas elicited no pain. The
alveolar bone ridges showed significant enlargement,
resulting from diffuse bony overgrowth. The maxilla
demonstrated marked loss of palatal concavity (Figure
1A), rendering the upper complete prosthesis unusable.

Figure 1. Clinical appearance of the maxilla, showing loss of palate concavity (A), and the mandible, with loss of anatomy at
the base of the vestibule (B). The rotary instrument used for collecting the material (C) and its bone stock (D).
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In the mandible, the lower anterior teeth (incisors and
canines) remained without mobility or displacement
(Figure 1B). The alveolar ridges exhibited buccolingual
expansion, and palpation revealed firm, non-tender
bony surfaces with obliteration of the vestibular sulcus
depth. Despite these extensive osseous changes, facial
symmetry and proportions were maintained. Additional
laboratory tests were ordered, with results detailed in
Table 1.

On the periapical radiographs (Figure 2), there
was a loss of the radiopaque pattern of the alveolar
ridges of the mandibular bones, loss of integrity of the
cortical bone and the multifocal presence of radiolucent
spots similares to the pattern described in the literature
as “salt and pepper”.

In the Waters examination (Figure 8A), chang-
es in the radiopacity of the contours and volume
of the bones of the face and skull are observed.

Table 1. Laboratory tests results.

Blood test Results
Creatinine 9,6 mg/dl
Calcium 11,0 mg/dl
Alkaline phosphatase 491 U/1
Parathyroid hormone 3.500 pg/mL
Glucose 101 mg/dl
Potassium 4,8 mEq/L
Alanine transaminase 10 U/1
Pre-dialysis urea 165 mg/dl
Post-dialysis urea 33 mg/dl

Figure 2. Periapical radiographs showing the posterior region of the right maxilla (A), posterior region of the left maxilla (B),
posterior region of the right mandible (C), and posterior region of the left mandible (D). All images show aloss of cortical bone
integrity and the multifocal presence of radiolucent spots, resembling the “salt and pepper” pattern described in the literature.
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The computed tomography (Figure 3C/3D) demon-
strated that the maxilla showed generalized bucco-
palatal expansion and loss of the palatal concavity. In
the posterior region of the mandible, buccal cortical
expansion was observed, with preservation of the
lingual cortical plate. Within the lesion, in both jaws,
an irregular trabecular bone pattern was noted, with
projections oriented in multiple directions.

In scintigraphy (Figure 4), hyper uptake of the
radiopharmaceutical is observed, corresponding to
parathyroid adenomas. The ultrasonography report of

the posterior surface of the middle and lower third of the
thyroid region reveals solid, hypoechoic, nodular images
with regular, well-defined margins and, due to their loca-
tion, related to enlargement of the parathyroid glands.
The left lower third measured 2.18 x 1.60 x 1.82cm and
had calcifications inside.

Laboratory tests (Table 1) values agreed with
a dysfunctional picture of calcium regulation, which
when associated with images of nodules in parathyroid
glands and the history of chronic kidney disease sug-
gested a brown tumor. Therefore, an incisional biopsy

Figure 3. Waters X-ray showing altered radiopacity in the contours and volume of the facial and skull bones, as salt and pepper
(A). The axial sections of the CT scan (B-D) reveal altered trabecular bone in the face, displaying a hypodense pattern, as well
as an infiltrate in localized areas of the skull, with loss of continuity and integrity of the cortical bone.
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was performed through a mucoperiosteal access in the
mandible alveolar ridge region, using a bone trephine
(Figure 1C) covering the cortical and medullary bone
(Figure 1D). The removed material was sent for histo-
pathological analysis.

Macroscopic analysis revealed two fragments of
hard tissue, collectively measuring 15X12xX10 mm, ex-
hibiting a firm consistency, whitish-reddish coloration,
and an ellipsoidal morphology. Histopathological anal-
ysis showed a fragment of bone tissue, with an area of
intense tissue replacement by fibrous connective tissue,
moderately vascularized and cellularized by spindle cells,
forming bone matrix and a periphery of bone trabecu-
lation, some with the appearance of Chinese characters
(Figure 5A, B). The newly formed bone had osteoblasts
containing osteocytes inside and some multinucleated
giant cells were present (Figure 5C, D).

The diagnosis was consolidated as ROD, with
secondary manifestation in the bones of the craniofacial

complex. After the diagnosis, the patient returned to the
endocrinologist to evaluate the altered laboratory levels
and the possibility of surgical intervention and removal
of the parathyroid adenomas.

DISCUSSION

We presented the case report of a 49-year-old
female patient, with a diagnosis of ROD and conducted
a literature review to determine the most affected ana-
tomical location and the most commonly used treatment,
in PubMed using in PubMed using the MeSH Terms
descriptors: (((Jaws) AND (treatment)) AND (secondary
hyperparathyroidism)) AND (case reports). The search
was limited to case reports written in English and pub-
lished in the last 10 years, which resulted in 20 articles,
then, 13 articles were selected and reviewed (Figure 6).

This case stands out for the involvement of both
the maxilla and the mandible, a less frequent finding

Figure 4. Scintigraphy showing abnormal radiopharmaceutical uptake in the left-sided parathyroid region.
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Figure 5. Histopathological images (H&E: A- 40x, B- 100x, C- 200x, D- 400x) showing bone trabeculation in Chinese charac-
ters, as well as medullary replacement by fibrous connective tissue, densely arranged and cellularized (A-B). Multinucleated
giant cells () are present near the trabecular bone (C). Spindle cells (*¥) and polyhedral cells (+) are observed in the fibrous

connective tissue (D).

in the literature, as seen in Table 27°'°, which demon-
strates that the majority of diagnosed cases of ROD
develop in just one of the maxillary bones. The patient
in the present case was also in an age group above that
most frequently identified in the literature at the time of
diagnosis, while the patient in this case was 49 years old,
in the literature review™'?, most of the studies present
cases of patients in the third and fourth decades of life,
with an average age of 35 years, although some studies
report cases that deviate from the rule, such as that of
Hakkou et al.”, who reported the case of two patients,
one aged 55 and the other aged 71 (Table 2).

The presence of expansive lesions, whose to-
mographic aspects reveal diffuse images, in which it is
not possible to verify the limits between cortical and

medullary, can be confused with fibrous dysplasias™.
The differential diagnosis of ROD with other expan-
sive bone pathologies, such as brown tumor, cystic
fibrous osteitis, cherubism, central giant cell lesion
and ossitying fibroma, should always be considered®”.
The presence of a bulging hard palate and clinical and
radiographic characteristics in more than one facial
bone may initially be confused with an isolated case of
fibrous dysplasia®™. A radiographic finding called the
“salt and pepper” pattern, revealing the loss of conti-
nuity of the external surface of the double layer and
the skull, is characteristic of ROD?. In this case, these
changes in the radiopacity of the contours and volume
of the bones of the face and skull were observed, con-
tributing to the diagnosis.
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Microscopically, the histopathological pattern
observed in this case may resemble fibrous dysplasia,
which can lead to diagnostic confusion'’. However, the

Figure 6. PRISMA flow chart illustrating the selection pro-
cess for case reports included in the qualitative synthesis.

integration of histopathological findings with a thorough
anamnesis, laboratory results, and the patient’s systemic
condition was essential to establish an accurate diagnosis®.
Interdisciplinary communication — particularly between
the surgeon, oral pathologist and the nephrologist — and
tull access to the patient’s medical history are crucial in
such scenarios. In the present case, histological examina-
tion revealed replacement of normal bone architecture by
a fibro-osseous matrix, along with scattered multinucleat-
ed giant cells. These findings, when interpreted alongside
imaging and biochemical data, confirmed the diagnosis
of renal osteodystrophy with expansive characteristics.

In this case, laboratory tests reveal a PTH greater
than 3,500 pg/ml and alkaline phosphatase with 491U/L,
findings that are of a decompensated patient', that de-
serve immediate evaluation by the attending physician.
Under these conditions, the treatment of secondary hy-
perparathyroidism aims to balance circulating Ca*** and
PO, levels through diet and the use of PO * binders,
control PTH and Vitamin D using calcimimetics and
maintain them within acceptable standards®.

Despite the available treatment options, there is no
standardized protocol for managing this condition. In the re-
viewed literature, therapeutic approaches varied considerably:

Table 2. Cases of expansive renal osteodystrophy of the articles reviewed.

Author(s) Year Country Sex Age  Lesion location Treatment and follow up
. Maxilla and .
Hoornenborg et al. 2014 Netherlands F 38 Mandible Not specified, no follow-up
Hussain and Hammam'® 2016 Saudi Arabia F 21 Mandible Oral vitamin D, 36 months follow-up
Aerden et al." 2018 Belgium M 32 Mandible Oral vitamin D, 6 months follow-up
Lim and Thevandran' 2017 Malaysia M 21 Maxilla Total parathyroidectomy, 17 months
follow-up
Andrade et al.’® 2018 Brazil F o4 Mamllz.i and PTH, Ca, alkaline ph(fspllatase §tab1hzat10n
mandible and osteoplasty, 96 months follow-up
Guéroult and Cameron' 2019  United Kingdom M 42 Mandible Surgical enucleation, follow-up every
6 months
Wilt et al.' 2019 United States M 28 Mamlle.i and Osteoplasty, 1 month follow-up
mandible
Shavlokhova et al.' 2021 Germany F 41 Mandible Radical resection and graft, 60 months
follow-up
Gaballah et al.” 2021 Australia F 12 Mandible Oral vitamin D, 18 months follow-up
Ruddocks et al."* 2022 United States M 21 Maxﬂlz} and Palliative care, no follow-up information
mandible
Priyanthan et al." 2022 Denmark F 54 Mandible Subtotal parathyroidectomy, no follow-up
Referred to an endocrinologist for
Hakkou et al.” 2023 Morocco M 55 Maxilla management of hyperparathyroidism,
no follow-up
Hakkou et al.” 2023 Morocco F 71 Mandible Surgical removal, no follow-up
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10,1],17; one

three patients received vitamin D supplementation
underwent stabilization of PTH, calcium, and phosphate
levels combined with osteoplasty'*; one received surgical
enucleation'*; one underwent total parathyroidectomy';
one had partial parathyroidectomy'’; one was treated with
osteoplasty alone'”; one received palliative care'®; and one
was referred to an endocrinologist” (Table 2). Palla et al’
suggested parathyroidectomy as the first-line treatment for
controlling bone dystrophy. However, in cases with expan-
sive bone alterations and facial deformities, these changes
may persist even after surgical intervention. Therefore,
osteoplasty and complementary dental procedures may be
necessary to restore function and aesthetics'**".

Although long-term follow-up data were not con-
sistently reported across all reviewed cases, some studies
described favorable outcomes after treatment. Andrade
et al."” reported no evidence of recurrence and stable
bone structure eight years after initial surgery and
systemic stabilization, with the patient progressing to
orthodontic treatment and achieving good facial aesthet-
ics. Similarly, Shavlokhova et al.'* documented a five-year
follow-up with no recurrence after radical resection and
bone grafting, highlighting the potential for long-term
stability following definitive treatment. These reports
reinforce the importance of systemic control and in-
terdisciplinary care in achieving both functional and
aesthetic recovery. However, the limited number of cases
with comprehensive follow-up underscores the need for
future studies to include long-term clinical and radio-
graphic monitoring to better understand recurrence
patterns and bone remodeling potential.

CONCLUSION

The diagnosis of ROD is not common and usually
presents itself as a challenge. Because of its similarity
with other lesions that affect the jaws, the systemic
history of patients and the association of clinical and
imaging characteristics are crucial to the correct diag-
nosis of this injury. The treatment approach depends
on the patient’s systemic status and is contingent upon
resolution of the underlying predisposing condition.
This highlights the critical importance of multidisci-
plinary collaboration for accurate diagnosis and compre-
hensive management of patients with systemic diseases.
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