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ABSTRACT  

Research Question: To find changes in craniofacial complex and dental arches in rachitic 

children.  

Study Design: Cross sectional study 

Methodology: This study was done on thirty subjects; fifteen subjects were taken as control 

and fifteen as study group. With the help of hand wrist X-rays, rickets was confirmed in the 

study group. Craniofacial changes were assessed anthropologically and dental changes were 

assessed by dental casts. 

Results: Subjects were put in two groups, Group 1 had an age range of 2.5 to 5 years and 

Group 2 had age range from 7 to 12 years. The result of the study showed that child with 

active rickets had changes both in cranial and facial proportions. 
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INTRODUCTION 

Rickets is usually a disorder of calcium and phosphorus metabolism, which occurs in infancy. 

Etiogenic factors responsible for rickets may be because of low intake, deficiency of vitamin 

D, lack of absorption or inadequate exposure of ultraviolet rays. It affects growth and 

development of bones and specially craniofacial morphology.
(1-3)

 It causes dental and jaw 

abnormalities like narrow maxillary arch, malocclusion, enlarged pulp chambers and 

hypoplasia of teeth. It leaves the patient in dental stigma, presenting diagnostic problem in 

adolescence. On the other hand, there is a varying opinion regarding the changes in the 

development of craniofacial and dental abnormalities in children suffering from rickets.
(4)

 So 

the present study was undertaken to evaluate changes in the proportion of craniofacial 

complex and dental arches in rachitic children. 

 

MATERIAL AND METHODS 

Investigations were done on 30 children. 15 had active rickets while rest were normal 

healthy children of corresponding age and sex. The children ranged from 2.5 to 5 years and 

from 7 to 12 years (Table I). Diagnosis was initially based on clinical examination and later 

on it was confirmed by hand wrist radiographs. After radiological confirmation, each child 

was clinically examined for oral changes. Craniofacial changes were assessed 

anthropologically and dental changes were assessed by dental casts. Two groups were made 

as follows depending upon their spurts in growth at 3 and 7 years respectively: 

Group 1        2.5 to 5 years        A   Normal children 

                                                    B   Rachitic children 

Group 2        7 to 12 years         A   Normal children 

                                                    B   Rachitic children  

 

Table I: Distribution of children in four groups 

S. No. Age of the patients No. of patients of 
normal group 

No. of patient of 
rachitic group 

Total 

1. 2.5 yrs to 5 yrs 10 10 20 

2. 7 to 12 yrs 5 5 10 

 Total 15 15 30 

 

Assessment: 

Skeletal maturation: It was done using hand wrist x-rays. The carpal bones were traced on 

the tracing paper with the help of a view box. Milli-square graph paper was used to record 

the areas of individual carpal bone. When the circumference occupied more than half of the 

square it was counted as 1 and when it was less than half it was left uncounted. The sum of 
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total bone areas of the carpal bones of both the hands of all the rachitic children was 

compared with normal children.                                     

Carpals bone studied: Capitate, Hamate, Lunate, Triquetral, Pisiform, Greater multangular, 

Lesser multangular, Navicular 

Measurements of arch width: This was done with the help of divider and scale.  

Landmarks used:- 

1. Mandibular deciduous intercanine width (I.D.C.W): It was recorded from the tip of  

             deciduous canines of right and left side. 

2.  Mandibular deciduous molar width (I.D.M.W): It was recorded from the mesial pit of 

deciduous molar of the left side to the mesial pit of deciduous molar of the right 

side. 

3.  Maxillary deciduous intercanine width (I.D.C.W): It was recorded from across the 

tips of deciduous canine of right and left side. 

4.  Maxillary deciduous molar width (I.D.M.W): It was recorded from the mesial pit of 

left deciduous molar to the mesial pit of right deciduous molar  

Landmarks used for the arch length: Arch length was measured from the distal margin of 

the left deciduous second molar to the distal margin of the right deciduous second molar. 

Scale and brass wire were used to carry out the measurements. 

Craniofacial measurement: 

Anthropological landmarks used in present study were: 

Nasion, Stomion, Gnathion, Euryon, Zygion, Gonion, Condylion, Glabella. 

Measurements used in present study were as follows: 

1. Upper facial height (U.F.H.): Distance between nasion and stomion when the teeth 

are in occlusion. 

2. Lower facial height (L.F.H.): Distance between stomion and gnathion when teeth are 

in occlusion. 

3. Total circumference of head (T.H.C): Taken through the most prominent part of 

occiput and just above the supraorbital ridge. 

4. Biparietal width (Bi.P): From euryon to euryon. 

5. Bizygomatic width (Bi.Zy): Distance between zygion to zygion. 

6. Bicondylar width (BI.CON): Distance between right and the left condylion. 

7. Bigonial width (BI.GO): Distance from gonion to gonion. 

8. Antero-posterior width of head (A.P.H): The maximum glabella occipital diameter 

Upper and lower facial heights were recorded with the help of sliding caliper. The spreading 

caliper was used to measure Biparietal width, Bizygomatic width, Bigonial width, Bicondylar 

width and antero-posterior width of the head. The head circumference was measured in 

centimeters with the help of measuring tape. 
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Statistical analysis: Mean, Standard deviation, and Standard error of mean were calculated 

for both rachitic and normal children. “t” test was applied as test of significance. 

 

RESULTS AND DISCUSSION 

The observed values were statistically analyzed and presented in three parts: 

Part I   Craniofacial proportions 

Part II    Skeletal maturation 

Part III   Dental abnormalities 

Craniofacial proportions: In the group 1-B, it was observed that mean for all the craniofacial 

attributes in rachitic children ranging in the age group of 2.5 to 5 years were less except the 

measurement of A.P.H. However the differences were marked in upper facial height, lower 

facial height and total head circumference. The statistical analysis of the data demonstrated 

that there was significant difference in U.F.H and L.F.H among the rachitic children and 

normal group at 5% and 1% level of significance respectively in group 1A and 1B but in 

higher age group differences were insignificant. (Table II) 

 

Table II: Mean values of Craniofacial Attributes in all the four groups (millimeters) 

Craniofacial 
attributes 

U.F.H L.F.H T.H.C BI.P. BI.ZY. BI.GO. BI.CON. A.P.H 

GROUP 1A 51.35 35.50 50.30 126.20 88.60 77.40 98.20 161.20 

GROUP 1B 46.60 30.80 48.50 121.20 86.20 73.20 95.00 162.80 

GROUP 2A 58.20 38.20 52.40 134.00 101.20 84.80 115.20 172.80 

GROUP 2B 53.50 37.00 50.60 130.80 96.00 79.20 107.20 175.20 

 

Skeletal maturation: The skeletal maturation of rachitic children in both the age group was 

significantly retarded. The differences were significant at 1% level of significance. (Table III) 

 

Table III: Mean Carpal area of the Hand Wrist Radiograph as an indicator of Skeletal 
Maturity indicator in all the four groups (mm²) 

S.NO. Groups Mean carpal area 

1 1-A 184.65 

2 1-B 88.40 

3 2-A 595.50 

4 2-B 389.50 
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Dental abnormalities:  

On comparison of all the parameters as shown in table IV, there was significant decrease in 

mandibular inter deciduous molar width (I.D.M.W) in 1-A ad 1-B group. Groups 2-A and 2-B 

showed that maxillary and mandibular arch length was significantly decreased in rachitic 

children.  

 

Table IV: Mean values of Arch Width and Arch Length of Mandible and Maxilla in all the 
four groups (centimeters) 

Attributes I.D.C.W 

Mandibular 

I.D.C.W 

Maxillary 

I.D.M.W 

Mandibular 

I.D.M.W 

Maxillary 

Arch length 
Mandibular 

Arch length 
Maxillary 

GROUP 1A 2.915 2.920 3.270 3.760 6.470 7.375 

GROUP 1B 2.130 3.200 3.085 3.590 6.255 6.885 

GROUP 2A 2.490 3.250 3.510 4.040 7.000 7.840 

GROUP 2B 2.230 3.033 3.240 3.960 6.238 7.330 

 

Rickets effects bone growth, craniofacial skeleton and dentition.
(⁵,6,7)

 In this study lower and 

upper facial heights were found to be decreased in rachitic children of lower age group as 

compared to normal children (Table II). There was decrease in total circumference of head 

in children of age group 2.5 to 5 years (Table II). The Inter deciduous molar width was 

markedly decreased. The reason for this decrease could be because of marked thickening of 

cortical plates of mandible. The maxillary and mandibular arch length was also decreased in 

rachitic children (Table IV). Hypoplasia was found only in one case. Despite a clearer 

understanding of predisposing factors and attempts at preventive strategies, nutritional 

rickets has made a surprising resurgence in many parts of the world.  Recent reports have 

not only come from temperate regions with limited sunshine such as Canada, New Zealand, 

The UK, and USA,⁽⁸‚¹¹⁾ but also from sunnier climates such as Australia, Ethiopia, and Saudi 

Arabia.⁽¹²‚13)
 Vitamin D deficiency rickets is easily treated once it has been recognized, 

however it has significant potential for morbidity and mortality including hypocalcaemic 

seizures, failure to thrive, increased susceptibility to serious infections, and potential for 

chronic problems with growth and skeletal deformity.⁽¹⁴⁾ The rachitic children face 

multifactorial problems, so nutritional rickets should be recognized early and should receive 

appropriate management. 

 

CONCLUSIONS 

1. Active rickets affected both cranial and facial proportions in children. 

2. The upper facial height, lower facial height and total circumference of head were 

markedly decreased. This finding was associated with increase in antero-posterior 

width of head but to lesser degree. 
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3. Skeletal maturation and physical growth affected ossification of carpal bones.  

4. Inter deciduous molar width was remarkably decreased. The reason for this decrease 

could be because of marked thickening of cortical plates of mandible.   

5.  Maxillary and Mandibular arch lengths were significantly decreased in rachitic 

children. 
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