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Background

Hypophosphatemic rickets (HR), is a group of  hereditary meta-
bolic diseases which is characterized by diminished phosphate re-
absorption in renal tubules leading to chronic hyperphosphaturia 
and hypophosphatemia, associated with normal or low levels of  
1,25(OH)2 Vitamin D3 [1, 2].

The different forms of  Hypophosphatemic Rickets were classi-
fied according to their mode of  inheritance into autosomic domi-
nant (ADHR), autosomic recessive (ARHR) and X-linked domi-
nant (XLH) from (Souza, et al., 2010). XLH is the most frequent 
form of  infantile rickets also known as vitamin D resistant rickets. 
The rate is usually reported to be around 1:20000 [2-4].

The basic physiological defect is impaired proximal renal TRP, 
due to an error in the X chromosome, especially The PHEX gene 
(phosphate regulating gene with homologies to endopeptidases 

on the X chromosome), promoting elimination of  phosphates 
through the proximal renal tubules, causing phosphaturia and 
consequently hypophosphatemia. 

This mutant gene is expressed in cells such as osteoblasts, osteo-
cysts, odontoblasts, and parathyroid glands, resulting in abnormal 
osteogenesis and odontogenesis (Barconelli et al, 2006), which 
causes defective calcification of  mineralized structures such as 
bones and teeth [1, 2].

Recently, one of  the different modes of  inheritance was described 
as autosomal recessive hypophosphatemia, also known as vitamin 
D dependent rickets, and it was found that is caused by mutations 
in Dentine Matrix Protein (DMP1). This protein is also highly 
expressed in osteocytes in bone as well as in teeth (Feng et al 
2003) [5].

Rickets signs and symptoms are frequently evident when patients 
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Abstract

Background: Vitamin D is an essential hormone for calcium gut absorption. It is also involved in child growth, cancer pre-
vention, immune system responses, and tooth formation. Vitamin D deficiency is a common cause of  rickets, a condition that 
affects bone development in children and that can have serious dental complications.
Case Report: The following article presents a case report of  a 4 year old Tunisian child, diagnosed with Hypophosphatemic 
rickets. Clinical features include growth failure, frontal bulging and genu valgum. Dental examination revealed spontaneous 
loss of  deciduous teeth in the absence of  dental caries or trauma.
Follow up: Two years on, we noted a markedly hypoplastic yellow to brownish enamel in the first permanent molars and 
permanent lower incisors.
Conclusion: The purpose of  this article is to report and discuss the dental alterations observed: spontaneous loss of  teeth 
and hypoplastic structure of  enamel. Indeed, our patient presents the second case reported in literature with periodontal 
breakdown associated to the hypophosphatemic rickets. Genetic and molecular testing is needed to verify this.
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reach about 18 months [1, 4].

It can vary from patient to another owing to several factors: fam-
ily history, the degree of  hypophosphatemia, and the age at the 
start of  systemic treatment. The main clinical symptoms are se-
vere bone deformities, particularly a characteristic bowing of  the 
legs. This is the major sign of  the disease and is most obvious 
with the onset of  the child’s first steps. In addition, these patients 
present frontal bulging due to sagittal suture synostosis, costro-
chondral joint enlargement, genu valgum, genu varum and short 
stature [1, 6].

Its dental significance was widely described in literature. The main 
dental manifestations reported were: spontaneous periapical in-
fections, hypoplastic enamel, abnormal lamina dura, ricketly bone 
trabeculation [7].

However, the possible association between HR and periodontal 
breakdown was reported for the first time by Al-Jundi SH, Ham-
mad MM, I. European [2011] [5].

One study using DMP1-null mice (a mouse model of  HR) dem-
onstrated an early onset periodontal defect in these mice with 
porous alveolar bone and defective cementum and ligament [8].

We report a case of  child diagnosed with HR who showed exces-
sive periodontal breakdown, which may indicate a possible asso-
ciation with mutation of  DMP1.

Case Report

A 4-year-old male patient was been referred from the pediatric 
service to the pediatric dentistry department in March 2014 for a 
dental evaluation. The patient was diagnosed as having hypophos-
phatemic rickets. Upon arrival, it was been reported he was under 
treatment of  vitamin D, phosphoneuros, and Alpha glob. The 
patient was complaining of  premature loss of  the deciduous inci-
sors within a year since its eruption. Biological studies revealed 
phosphor in serum 20.4mg/L normal values (50- 70 mg/L), 
phosphatase alkaline 1011U/L normal values (1-720), Parathor-
mone (PTH) 43pg/ml normal values (15 - 72 pg. /L) and 24-hour 
urinary calcium 22.95mg/24h normal values 2 - 4 mg/kg/24h.

Those results confirmed the diagnosis of  hypophosphatemic 
rickets. The patient case is issued from a consanguineous mar-
riage. The family pedigree chart shown in (Figure 1) reveals typi-
cal autosomic transmission of  the condition.

The general physical examination revealed the main clinical 
characteristic of  base diagnosis emitted: bulging frontal bone, oc-
cipital hump, typical bowing legs marked a genu varum or “knock 
knee deformity” and enlargement wrists (Figure 2).

Intraoral examination revealed upper arch with caries free, 
incomplete primary dentition, absence of  teeth 51, 61, 52 and 
62 without history of  trauma or decay. It is due probably to the 

Figure 1. The Family Pedigree Chart.

Figure 2. General Features of  the Hypophosphatemic Rickets.
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Hypoplastic alveolar bone and the defective acellular cementum 
(Figure 3).

The radiographic examination: showed an enlarged pulp 
chamber with high pulp horns extending to the dentino-enam-
el junction in the lower second temporary molars (75, 85). In-
deed, Persons with hypophosphatemic rickets have enlarged pulp 
chambers and increased predentin width (Goodman et al., 1998; 
Murayama et al., 2000; Pereira et al., 2004) [8].

The osseous structure showed less dense trabeculation particu-
larly on the alveolar bone (Figure 4).

Treatment: In order to maintain the space of  the primary maxil-
lary and mandibular incisors, a bilateral fixed space maintainer was 
been made and cemented with glass ionomer cement (Figure 5).

Follow up: In march 2016, when he was six years old, we noted a 
remarkable improvement in its growth, whose weight and height 
decreased for this period from 80cm to 1.13 m and from 14 kg to 
20kg (Figure 6).

The intraoral examination revealed spontaneous loss of  the up-
per primary canine tooth (53), the primary molars and markdely 
hypoplastic yellowich to brownich enamel in the first permanent 
molars and the permannet lower incisor (Figure 7).

We restored those teeth with dental composite materials. In order 
to maintain the space of  the deciduous teeth and to restore the 
smile of  our child, a removable space maintainer was been made 
(Figure 8).

Figure 3. Premature Exfoliation of  the Primary Incisors.

Figure 4. Radiographic Examination.

Figure 5. Bilateral fixed space maintainer.
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Discussion

Vitamin D is an essential hormone for the absorption of  calcium, 
bone growth of  the child and for the formation of  dental tissues. 
In order to exert its effects, vitamin D must be activated by a 
metabolic pathway that requires the enzymatic activity of  25-hy-
droxylase and 1 hydroxylase [12].

Hypophosphatemic rickets is a rare inherited disorder character-
ized by a disorder in phosphocalcic metabolism following vitamin 
D deficiency.

Three modes of  genetic transmission have been described in the 
literature:

X-linked dominant (XLH), Autosomic dominant (ADHR), and 
autosomic recessive (ARHR). 
The most common laboratory findings in the last form include 

hypocalcaemia, hypophosphatemia, elevated parathormone lev-
els, and high alkaline phosphatase. 

Moreover, the serum levels of  25(OH) vitamin D are normal or 
raised, while the levels of  1, 25(OH)2 vitamin D are low or un-
detectable [9].

In our case, on the basis of  the family pedigree, the biological ex-
ams and the patient’s response to the treatment, the diagnosis of  
Vitamin -D dependent rickets (VDDR) was probably established.

The dental alterations were observed: premature loss of  decidu-
ous teeth and markedly hypoplastic enamel in the first permanent 
molars and the permanent lower incisors.

Systemic diseases associated with periodontitis may include Pap-
illon-Lefevre syndrome, hypophosphatasia, leukaemias, Chediak-
Higashi syndrome, Langerhan’s cell histocytosis, and neutropenia 

Figure 6. Clinical picture of  the affected patient showing improvement of  its growth with significant reduction of  his legs 
deformation.

 

Figure 7. Marked generalized yellowish-to-brownish discoloration affecting the first permanent molars and the first perma-
nent lower incisor.

Figure 8. Restoration of  the Patient’s Smile.
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and leukocyte adhesion deficiency [10].

Spontaneous loss of  teeth without history of  trauma or decay or 
abscesses is not the reported feature described with Hypophos-
phatemic rickets.

More recently an association between hyposphatemic rickets and 
aggressive periodontitis has been reported for the first time by 
[Al-Jundi et al., 2011] in the European Archives of  Paediatric 
Dentistry [5].

In deed Vitamin D dependent Rickets is caused by mutations in 
Dentine Matrix Protein (DMP1): an extracellular matrix protein 
and a member of  the small integrin binding ligand N-linked gly-
coprotein family. This protein is essential in the maturation of  
odontoblasts and osteoblasts, as well as in mineralization via local 
and systemic mechanisms [Feng et al., 2003]. It is highly expressed 
in alveolar bone and cementum, which are important components 
of  the periodontium.

An early-onset periodontal defect was observed in the Dmp1 null 
mouse, a mouse model of  hypophosphatemic rickets. The alveo-
lar bone is porous, with increased proteoglycan expression. The 
cementum is also defective, as characterized by irregular, punctu-
ate fluorochrome labeling and elevated proteoglycan. The osteo-
cyte and cementocyte Lacuno-canalicular system of  both alveolar 
bone and cementum is abnormal, with irregular lacunar walls and 
fewer canaliculi [8].

Therefore, we hypothesized that Dmp1 is critical for the integrity 
of  the periodontium, and that deletion may lead to increased sus-
ceptibility to disease.

This may explain the periodontal breakdown observed in our case.

Dental examination revealed also markedly hypoplastic, yellow-
ish-to-brownish enamel in first permanent molars and lower per-
manent incisors.

In a study about children with chronic disorders of  calcium and 
phosphate homeostasis enamel hypoplasia was found in heredi-
tary vitamin D-dependency rickets and in hypoparathyroidism 
[11].

The enamel hypoplasia was occurred only in case of  children 
who had hypocalcaemia. In fact, crown mineralization of  primary 
teeth occurs from gestation to 12 months of  age, and that of  
permanent teeth extends from birth to 8 years of  age, except for 
third molars [9]. For our patient, hereditary vitamin D-depend-
ency rickets was diagnosed at the age of  two years, after the be-
ginning of  mineralization of  the first molars and incisors, which 

explains the structural defect already described.

Clearly, the genetic counseling is essential to establish early diag-
nosis in order to institute the necessary medicinal therapy (sup-
plements in vitamin D and phosphorus) and thus minimize dental 
defects.

Conclusion

In conclusion, we have described hypophosphatemic rickets in a 
4-year-old Tunisian boy. Patient serologic, general, clinical, oral, 
dental and radiologic features are delineated.

Our patient is the second case reported in literature diagnosed 
with HR with premature exfoliation of  teeth associated to the hy-
pophosphatemic rickets. Genetic and molecular testing is needed 
to verify this.
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