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INTRODUCTION: Hypophosphatemic rickets represents a group of heritable renal disorders of phosphate
characterized by hypophosphatemia, normal or low serum 1,25 (OH)2 vitamin D and calcium levels.
Hypophosphatemia is associated to interglobular dentine and an enlarged pulp chambers.

AIM: Our goal was to verify the dental abnormalities and the oral health condition in these patients.

MATERIAL AND METHODS: Prospective study of oral conditions in patients with Hypophosphatemic rickets. This
report employed a simple method to be easily reproducible: oral clinical exam and radiographic evaluation.

RESULTS: Fourteen patients were studied, 5 males, median age of 11years (4 to 26). Occlusion defects (85,7%) and
enamel hypoplasia (57,1%) were significant more frequently than dental abscesses (one patient). We observed
enlarged pulp chambers in 43% of the patients and hypoplasia and dentin abnormalities in 14,3%. We could not
detect a significant correlation between dental abnormalities and delayed treatment (p.0,05). DMFT index for 6 to
12 years patients (n = 12) showed that the oral health is unsatisfactory (mean DMFT= 5).

CONCLUSIONS: Patients with Hypophosphatemic Rickets frequently present dental alterations and these are not
completely recovered with the treatment, unless dental abscess and they need a periodical oral examination.
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INTRODUCTION

Hypophosphatemic rickets represents a group of herita-
ble disorders of phosphate renal regulation with very
similar features and with three known forms of inheritance:
autosomal dominant (ADHR), autosomal recessive (ARHR)
and X-linked dominant (XLH), with the latter being the
most common form. In all three types of hypophosphatemic
rickets, an increased FGF23 activity has been demonstrated.
FGF-23 inhibits renal phosphate resorption in the proximal
tubule of the kidney by decreasing of the number of
sodium-phosphate cotransporters (NPT2a). It also inhibits
1-alpha hydroxylase1,2 and, consequently, diminishes the
production of 1,25-(OH)2 vitamin D, thus reducing the
intestinal absorption of phosphate and calcium. Patients can
present osteomalacia or rickets,3 and the bone abnormalities
are frequently restricted to the lower limbs and manifest
clinically as pain while walking and skeletal deformities,
with frequent genu varum. Inorganic phosphate (Pi) is

required for cellular functions and skeletal mineralization,
and hypophosphatemia is associated with dysplastic, poorly
mineralized dentin with areas of interglobular dentin (hypo-
mineralization), and enlarged pulp chambers.4 Therefore,
although the functional properties of odontoblasts are
normal, dental and oral abnormalities can occur in these
patients and have been observed more frequently in the
primary dentition. Recurrent spontaneous abscess forma-
tion that affects multiple noncarious primary teeth is the
principle clinical finding described in literature.5

Our goal was to verify the dental abnormalities and oral
health condition in patients with hypophosphatemic rickets.

PATIENTS AND METHODS

We studied 20 patients (aged 0-18 years at diagnosis) with
hypophosphatemic rickets who were followed at the Pedia-
tric Nephrology Unit of Instituto da Criança – Hospital das
Clinicas da Faculdade de Medicina da Universidade de São
Paulo (HCFMUSP). The patients presented normal renal
function (clearance of creatinine $90 ml/minute/1.73 m2).
Only patients with good compliance were included in the
study, and this assessment was based on the results of
laboratory exams and adherence to the scheduled visits and
exams. Patients with other renal or systemic diseases were
excluded from the study.
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Clinical evaluations of the patients periodically, every 3 or
4 months, in which the patients were submitted to the
following exams: serum phosphate and calcium measure-
ments and intact parathyroid hormone (PTH), alkaline
phosphatase and urinary calcium. Renal ultrasonography
control was performed annually to check for nephrocalci-
nosis. Other exams were conducted when necessary. The
patients received the conventional treatment based on
phosphate and 1,25-(OH)2 vitamin D supplementation.

Stature was evaluated each attendance, and the mean
deviation score (z-score) for height calculated according to a
standard method.6

In this study, we employed a stature z-score # - 1,9 as a
marker of delayed treatment or poor compliance based on
previous reports from others and our group demonstrating
the correlation between a higher stature z-score and early
and adequate treatment.7,8,9,10

Oral Examination
Oral examinations were performed at the Dentistry

Division of HC-FMUSP. For each patient, we performed
an anamnesis and an interview consisting of identification
data, age, medical history including main complaints,
presence of other diseases, familial history and treatment
administered, dental history and oral hygiene. The same
dentist carried out the oral examinations in all patients to
assess the teeth, gingival tissue, mucosa, tongue, and hard
and smooth palate.

We adopted the following parameters of the World
Health Organization Oral Health Survey Basic Methods to
evaluate oral health status:11

– decayed, missing and filled tooth (dmft) index for
primary (0–5 years) and early mixed dentition (6–
19 years), and

– Decayed, Missing and Filled Tooth (DMFT) index for
late mixed dentition (11–15 years).

The results were compared with the findings obtained for
the Brazilian general population.12

The patients were also submitted to a radiological exam
(panoramic X-ray or orthopantomographic X-ray) that was
interpreted by the same radiologist, who evaluated the pulp
chamber, root canals, dental abscesses, dental agenesis,
dental morphology, dental caries and areas of infection.

Statistical Analysis
Data are presented as the mean ¡ standard deviation for

normally distributed data and as the median and range for
non-normally distributed data. The chi-square test was used
to analyze categorical data, and the correlations were tested
using Pearson’s correlation coefficients. A p value ,0.05
was considered significant.

The Local Ethics Committee approved the protocol.

RESULTS

Fourteen of 20 patients were included in this study: five
males and 9 females, aged 4 to 26 years, with a median age
of 11 years. Six patients were excluded from the study
because they did not fulfill the inclusion criteria for
adherence. The diagnosis was established prior to 4 years
of age in seven patients (50%). All of the patients were
taking phosphate supplementation (20 to 90 mg/kg/day)

and calcitriol (0,03 ¡ 0,01 mg/kg/day), and some of the
patients with a tendency to develop hypercalciuria were
receiving potassium citrate to prevent nephrocalcinosis or to
avoid its progression, with urinary pH control.

Oral examination
At the time of the study, six patients presented with

permanent dentition, 6 patients with mixed dentition and 2
patients with deciduous teeth.
The observed tooth abnormalities are shown in Table 1.

As can be observed, occlusion defects and enamel hypopla-
sia were significantly more frequent than dental abscesses.
The occlusion defects included an open bite in four

patients, an end-to-end rim or occlusion in 2 patients, a
cross-bite in 1 patient, an ogival palate in 1 patient and 4
patients were under orthodontic treatment.
Figure 1 shows the dental clinical of a patient with

hypophosphatemic rickets.

Radiological findings
Table 2 shows the radiological findings in patients with

hypophosphatemic rickets. Enlarged pulp chambers were
found in 43% of the patients; however, hypoplasia and
dentin abnormalities were also observed.
Figure 2 shows the radiological findings of one patient,

emphasizing the enlarged pulp chamber.
We were unable to detect a significant correlation

between the presence of dental abnormalities (radiographic
abnormalities, hypoplasia and malocclusion) and delayed
treatment or poor compliance (stature z-score # -1,9) (p .

0,05).

Table 1 – Clinical findings in 14 patients with
hypophosphatemic rickets.

Clinical findings Number of patients %

Enamel hypoplasia 8 57.1

Occlusion defects 12 85.7

Dental abscess 1 7.1

Figure 1 - Clinical aspect of patient with Hypophosphatemic
Rickets.
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Oral health status
The oral health status of the patients with primary

dentition was insufficient for evaluation, because in the
present series, this group comprised only two patients, both
of whom presented a dmft index = 0. The DMFT index of
the 6 to 12-year-old patients (12 patients) showed that oral
health in this group was unsatisfactory (mean DMFT= 5)
compared to the Brazilian general population (mean
DMFT= 1,57).

DISCUSSION

Inorganic phosphate plays a major role in many biological
systems, including cell membrane functions, energy meta-
bolism, cell signaling, and oxygen transport. In hypopho-
sphatemic rickets, renal proximal tubular resorption is
compromised, and the patient presents with hypopho-
sphatemia along with a relative 1,25-(OH)2 vitamin D
deficiency. Patients with hypophosphatemic rickets often
exhibit high pulp horns, large pulp chambers, and dentinal
clefts.
Malocclusion associated with hypophosphatemic rickets

has not been frequently reported. However, impressive
results were obtained herein (12/14 cases). An open bite
was the most frequent abnormality detected and can be
explained by the delay in maxillary growth in relation to the
growth of the mandible (Angle class II).19 Although
taurodontism has been reported in the literature, no cases
presented with an abnormality in dental morphology in the
present study.20,21

The management of these cases remains controversial.
Some authors advocate extraction of the teeth that present

periradicular abscesses and eventual restoration with
implants. However, endodontic and restorative treatments
may not be capable of maintaining asepsis.22,23 Dental
abscesses are the most frequently reported complication in
the literature.13 Histologically, the teeth exhibit enlarged
pulp chambers, wide predentin zone, marked globular
dentin and tubular dentin defects that extend from the pulp
to the enamel. Enamel hypoplasia may or may not be
present.14 Most of the analyzed primary incisors displayed
fissures that linked the enamel subsurface to the pulp horn.
Abe et al (1988) have suggested that the globular dentin
caused by hypophosphatemia impairs calcification.15 The
incompletely mineralized dentin exists in the form of
calcospherites, which trap microorganisms and impair
mechanical endodontic cleaning. These elements may
explain the presence of bacteria and dental abscesses.
Because enamel and dentin formation occur between
4 months in utero and 11 months of age, defects in the
primary dentition usually cannot be prevented. According
to Hillmann and Geurtsen,16 the permanent teeth might also
be affected by this mechanism, and histopathological
examination of the permanent dentition is necessary.
Chaussain-Miller et al (2007) studied seven patients aged

3 to 16 years and observed that untreated or inadequately
treated patients had necrotic teeth with impaired dentin
mineralization.17 They concluded that adequate treatment
ensures healthy dentin development and mineralization
and prevents dental necrosis. This proposition could explain
our low rate of dental abscesses, because the patients
included is the present study were relatively well treated
(50% of the patients started treatment before 4 years of age
and appeared to adhere to the treatment).
Typically, the younger the patient when the first abscess

appears, the more severe is the dental manifestation.18

However, permanent teeth form after birth, and their
development could potentially be improved by the initia-
tion of medication soon after birth.16

The occurrence of spontaneous abscesses following a
shallow cavity preparation requires aggressive preventive
dental procedures.24 In this sense, professional dental care
consisting of periodic examinations, topical fluoride appli-
cations and maintenance of good oral hygiene is impera-
tive.25

Pit and fissure sealants are useful when the teeth are
erupting, as they prevent the ingress of bacteria into enamel
microfractures and the initiation of caries in deep pits and
fissures.Few studies have evaluated oral health in patients
with hypophosphatemic rickets. Baroncelli et al studied
nine children and observed that d/D ranged from 0 to 9 and
f/F from 0 to 3. The dfmt index was 0 in the three youngest
patients.26 Their findings are similar to ours and demon-
strate that oral health in older patients is unsatisfactory
compared to that in younger patients and in the healthy
population.
In the present study, we evaluated the oral status of

patients with hypophosphatemic rickets using a simple,
reproducible method: a clinical and radiographic exam.
Exams that are more detailed would be useful, but in most
situations, such tests are not available. We conclude that
patients with hypophosphatemic rickets can frequently
present dental abnormalities that are incompletely reversed
with treatment. However, early treatment could probably
avoid dental abscess formation. Moreover, dentists and
pediatricians should be aware of the features of this

Table 2 – Radiological findings in patients with
hypophosphatemic rickets.

Radiographic findings Number of patients %

Enlarged pulp chambers 6 42.8

Hypoplasia 2 14.3

Dentin alterations (hypomineralization) 2 14.3

Figure 2 - Radiological aspect - patient with Hypophosphatemic
Rickets.
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disorder, because early intervention could prevent subse-
quent serious and more invasive dental procedures. Patients
with hypophosphatemic rickets require periodic oral exam-
inations; the dental care of these patients should consist of
topical fluoride applications, pit and fissure sealants and
maintenance of good oral hygiene.
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