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Introduction
Tooth eruption is defined as the 
movement of the tooth from its site of 
development in alveolar bone to the 
occlusal plane in the oral cavity. The 
eruption process is complex and many 
different mechanisms are involved. It is 
divided into five stages: pre eruptive 
movements, intra-osseous stage, 
mucosal penetration, pre-occlusal and 

[1]post occlusal stages.  A tooth or a group 
of teeth or entire dentition may be 
impacted at one of the above mentioned 
stages.
The eruption time of both primary and 
permanent teeth have got a specific date 
and variations of 6 months on either side 
of the usual eruption date may be 
considered normal for a given child. 
These days’ parents are worried about the 
variation in eruption timing, particularly 
delayed eruption of permanent teeth, 
which is considered as an important 
milestone in the growth and development 
of a child. Normally, the permanent teeth 
eruption into the oral cavity occurs at six 
years of age and continues up to thirteen 
years of age except third molars.
There are several factors which influence 
the eruption of permanent as well as 
primary teeth into the oral cavity that 
include local and systemic factors. In 
some cases, delayed tooth eruption, could 
be the first and foremost manifestation of 

[2]local or systemic disease.  Marks and 
[3]Cahill  stated that “tooth eruption is a 

series of metabolic events in alveolar 
bone characterized by bone resorption 
from occlusal surface of the developing 
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Abstract
Severe chronic vitamin D deficiency [25(OH)D level less than 15 ng/ml] leads to overt skeletal 
abnormalities in children that is typically defined as rickets. Rickets can be of two types, vitamin D 
sensitive rickets and vitamin D resistant rickets, depending on the response of the patient to 
vitamin D therapy. However, there are number of infants, children, and adolescents who are 
vitamin D insufficient but have no apparent skeletal or calcium metabolism abnormalities. Here is 
an interesting case of delayed teeth eruption associated with vitamin D deficiency without any 
skeletal abnormalities.
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tooth and bone formation takes place on 
opposite sides of the dental follicle and 
the tooth does not contribute to this 
process”. The factors that have related to 
the eruption of teeth include elongation 
of the root, forces exerted by the vascular 
tissues around and beneath the root, 
growth of alveolar bone, growth of 
dentin, growth and pull of periodontal 
ligament, nutritional and hormonal 
influences, pressure from muscular 

[4]action and resorption of alveolar bone.  
As the child grow, the metabolic demand 
of the tissues also increase, which might 
influence the eruption process as well. 

[5]Aggarwal et al.  reported delayed 
eruption in deciduous dentition in 
malnourished Indian children. There is 
evidence that chronic malnutrition 
extending beyond the early childhood is 

[6]correlated with delayed teeth eruption.  
Delayed teeth eruption is also found to be 
one of the manifestation in syndromes 
like Cleidocranial dysplasia, Gardner 
s y n d r o m e ,  D o w n  s y n d r o m e ,  
Achondroplastic dwarF, Dysosteo 

[2]sclerosis etc.
Nutritional deficiency can affect 
endocrine glands of the body. Endocrine 
glands usually have profound effect on 
the entire body, including the dentition. 
Tooth eruption is influenced by pituitary 
growth hormone and thyroid hormone 
and parathyroid hormone related protein 

[7]is required for tooth eruption.  Hence 
hypothyroidism, hypopituitarism, 
hypoparathyroidism and pseudo 
hypoparathyroidism are the most 
common endocrine disorders associated 

[8]with delayed tooth eruption.  Vitamin D 
helps in the metabolism of calcium and 
phosphate which further are essential 
elements for skeletal and dental growth. 
Vitamin D also acts in concert with 
parathyroid hormone to maintain tight 
control of blood calcium concentration 
and stimulates secretion of parathyroid 
hormone, which mobilizes calcium and 
phosphorus from the skeleton to 
reestablish calcium homeostasis in the 

[9]blood.
Vitamin D refers to a group of fat-soluble 
secosteroids responsible for enhancing 
intestinal absorption of calcium, iron, 
magnesium, phosphate and zinc. In 
humans, the most important compounds 
in  th is  group are  v i tamin  D3 
(cholecalciferol) and vitamin D2 
(ergocalciferol). Cholecalciferol and 
ergocalciferol can be ingested from diet 
and from supplements. The body can also 
synthesize vitamin D especially 
cholecalciferol in the skin, from 
cholesterol, when sun exposure is 
adequate. Ultraviolet rays from the sun 
trigger vitamin D synthesis from its 
precursor, 7-dehydrocholesterol, in the 

[10]skin.  In a country like India, where 
there is abundant sunlight throughout the 
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of jaws, serum level of T3, T4, TSH, 
PTH, Calcium, Phosphate and Vitamin-
D. Radiographic investigation (Fig. 5) 
revealed the presence of all succedaneous 
teeth buds except mandibular lateral 
i n c i s o r s  a t  v a r i o u s  l e v e l s  o f  
developmental stage. All the permanent 

first molars crowns were completed and 
initiation of root formation started. There 
were presence of crypts of developing 
permanent second molars seen in the 
OPG. No supernumerary or extra tooth 
buds or odontomes obstructing the 
eruption of permanent tooth or teeth were 
observed in the radiograph (Fig. 5). The 
radiographic evaluation confirmed the 
delayed eruption of permanent teeth.
Blood and hormonal investigations 
revealed severe deficiency of Vitamin-D 
(<12ng/ml), the normal ranges of 
Vitamin-D is considered to be in the 
range of 30.0 to 74.0 ng/ml. The levels of 
T3, T4, TSH and PTH were 120ng/dl, 
5 .2µg/dl ,  20mg/l  and 9.8mg/dl  
respectively. Other blood investigations 
were found to be within normal limits. 
Based on the clinical examination and 
investigations, final diagnosis of delayed 
eruption of teeth due to Vitamin-D 
deficiency was made.
Patient was prescribed oral Vitamin-D 
supplements 6,00,000 I.U weekly, in the 
form of powder which is to be taken with 
milk, for 1 month. Patient was also given 
instructions regarding good diet 
containing milk, milk products and green 
vegetables. He was reviewed after 1 
month and again the blood investigation 
of 25-hydroxyvitamin D {25(OH)D} 
was done. The investigations revealed 
significant increase in the 25-
hydroxyvitamin D levels (42 ng/ml) 
which comes well within the normal 
range.

Discussion
The eruption date of permanent maxillary 
and mandibular first molars are observed 
to be around 6-7 years, followed by 
mandibular central incisors 6-7 years, 
maxillary central incisors 7-8 years, 
mandibular lateral incisors 7-8 years, 
maxillary lateral incisors 8-9 years, 
mandibular canine 9-10 years, maxillary 
first premolar 10-11 years, mandibular 
first premolar 10-12 years, maxillary 
canine 11-12 years, maxillary second 
premolar 10-12 years, mandibular 
second premolar 11-12 years, mandibular 
second molar 11-13 years, maxillary 
second molar 12-13 years, and maxillary 
and mandibular third molars which erupt 

[15]around 17-21 years of age.  Variation of 
six months on either side of eruption is 
considered to be normal and when there 
is excessive delayed of tooth eruptions 
are considered to be abnormal.
There is universal acceptance of eruption 
date of permanent teeth based on which 

year, vitamin D deficiency is unexpected.
Because vitamin D is an essential nutrient 
for proper skeletal development, children 
who receive too little can develop the 

[11]bone disease like rickets.  Rickets is 
characterized by bone deformities, poor 
muscle development, spinal curvature 

[12],[13]and bowed legs.  The presence of 
rickets during tooth development may 
result in enamel and dentin hypoplasia, 
incomplete development and delayed 

[14]tooth eruption.
Presented herewith is a case report 
wherein patient’s systemic deficiency of 
Vitamin D was diagnosed based on the 
clinical features of oral cavity (delayed 
teeth eruption).

Case Report
A patient of 10 years and 1 month old, 
belonging to a low-socioeconomic group 
family, presented with the chief 
complaint of not erupting permanent 
teeth. The child’s medical history was 
noncontributory. He was born with 
normal delivery and on proper time (such 
as in the ninth month of pregnancy). The 
patient’s height and weight was found to 
be matching with the chronological age 
(Fig 1). Extra-oral examination was also 
observed to be normal. On intra-oral 
examination, complete set of primary 
dentition was observed with caries in 
relation to maxillary and mandibular 
primary molars with generalized attrition 
(Fig 2, 3, 4). There was no mobility in any 
of the primary teeth present. The 
permanent first molars and mandibular 
permanent incisors were not erupted into 
the oral cavity, both of which should have 
been erupted at 6 years of age (Fig. 5). 
There were physiological spacing 
between incisors and primate spaces 
were present in canines, in both maxillary 
and mandibular arches.
The dental age of the child seemed to be 
of less than six years since there is no 
permanent teeth present in the oral cavity. 
The chronological age of the child is 
more than10 years hence; there is delayed 
eruption of permanent teeth by 4-5 years. 
Clinically, there were no symptoms of 
child suffering from hypopituitarism or 
hypothyroidism or any other systemic 
disorder related to calcium and phosphate 
metabolism. The child was found to be 
receiving adequate sunlight exposure but 
there was history of inadequate intake of 
milk, green vegetable and required 
pulses.
The child was subjected to the following 
investigations of panaromic radiograph 

Fig. 1: Extra-oral Photograph

Fig: 2: Intra-oral Photograph

Fig: 3: Intra-oral Maxillary Arch

Fig: 4: Intra-oral Mandibular Arch

Fig: 5: Orthopantomogram
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childhood is correlated with delayed 
[24]teeth eruption.  Another important 

systemic factors which could cause 
delayed teeth eruption are hormonal 
(discussed previously) and or vitamin D 
deficiencies. Having reviewed all the 
systemic factors of delayed tooth 
eruption, emphasis was given on 
systemic investigations for the diagnosis 
in this particular case. Therefore, we 
investigated blood for T3, T4, TSH, 
serum calcium, phosphate and vitamin D 
levels. The result showed that there is 
deficiency of vitamin D (<12 ng/dl) in 
this particular case and all other factors 
were normal.
Vitamin D is important to bone 
mineralization because of its role in the 
maintenance of adequate serum calcium 

[25]and phosphorus concentrations.  
Vitamin D deficiency results in 
osteomalacia in adults or rickets in 
children and is a frequent source of occult 

[26]muscle and bone pain.  There is 
increasing evidence that vitamin D can 
protect against the development of many 
chronic diseases, including type 1 
diabetes mellitus,  hypertension, 
cardiovascular disease, common cancers, 
multiple sclerosis and rheumatoid 

[27]arthritis.  Rickets in infancy has also 
been reported to be associated with lower 
respiratory tract infections, the largest 

[9]cause of infant mortality in India.  Other 
features of rickets could be craniotabes 
(areas of thickening and softening of 
bones of the skull), frontal bossing, 
delayed closure of anterior fontanelle, 
and weight bearing bones produces 
deformities such as bow-legs and knock-

[28]knees could be seen,  all of which were 
absent in this present case.
The condition presenting only vitamin D 
deficiency with the absence of any other 
systemic symptoms is otherwise called as 
“subclinical vitamin D deficiency”. In 
northern India, the vitamin D deficiency 
could be the result of taking solely 
vegetarian diet and not taking adequate 
fat containing diet inspite of good 
sunlight. Moreover, we do not have milk 
supp ly  wi th  added  v i t amin  D 
supplements. This may lead to the 
deficiency of vitamin D in this particular 
patient, which might cause delayed 

[29]eruption of teeth. Fatiha Zeghoud et al.  
reported that subclinical low vitamin D 
status seldom causes neonatal rickets and 
had normalized serum PTH within 1 
month only, when they were given 
vitamin D supplements.
After the proper diagnosis of vitamin D 

deficiency, the patient was later 
prescribed vitamin D supplements. He 
was prescribed vitamin D supplements in 
the form of sachets consisting 6 lakh units 
of vitamin D for 2months and was on 
follow up for 6 months, to which he 
responded well. On blood examinations, 
his vitamin D levels improved in 
subsequent follow-up visits following 
vitamin D therapy.

Conclusion
Delayed tooth eruption in a child is a 
worrisome experience for parents and it 
necessitates early investigations and 
interventions. There is rare literature or 
reports on delayed eruption of teeth due 
to vitamin D deficiency. This particular 
case is very interesting because delayed 
tooth eruption was the sole feature in this 
patient and without any other clinical 
symptoms of Vitamin D deficiency.
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