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ABSTRACT

Background : The sutural bones (Wormian bones) are small irregularly shaped bones found along 

the cranial sutures. They are associated with insufficient rate of suture closure and regarded as 

epigenetic and hypostotic traits. Racial variability of occurrence of these bones is well established. 

Numerous studies have associated the presence of wormian bones and congenital diseases and 

attempted to explain the mechanisms by which they are formed.

Material and Methods: In the present study, one hundred and ten adult human skulls were 

examined for the presence of these bones. 

Results: The sutural bones were found in 90 (81.89%) skulls.No sutural bones were found in 

20(18.18%) skulls. Highest number of six sutural bones was noticed in two skulls only, followed by 

five numbers in four skulls. Only one sutural bone was seen in 26 skulls two in 31 skulls, three in 15 

and four in twelve skulls. 

Conclusions: It is important for neurosurgeons and radiologists to be aware of the presence sutural 

bone as they may be mistaken for fractures in cases of head injuries. Therefore, this research may be 

useful to the neurosurgeons, radiologist, and anthropologists.
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INTRODUCTION:

mall Island of bones may occur in or near 

the cranial sutures, called the sutural bones S(Wormian bones). Usually irregular in 

shape, and they occur most frequently in the 
1lambdoid suture.  The sutural bones have been 

named according to their topographical location 

(see Figures-1, 2, 3): three sutural bones which are 

known to occur in the midline (viz., bregmatic 

bone, sagittal ossicle, ossicle at the lambda) and six 

bilaterally occurring sutural bones (viz., pterion 

ossicles, coronal ossicles, parietal notch bone, 

ossicle at the asterion, occipito-mastoid bone and 

the lambdoid ossicles) have been described in the 

literature.

Since the occurrence of  sutural bones has some 

genetical basis, difference in their incidence in 

different population  may reflect genetical 

differences between these population groups hence 

the incidence of sutural bones can be employed as 

an anthropological tool to calculate the distance 
2,3from one population group to the other.  Of late 

Pal, Bhaghawat and Routal and Gopinathan, Dhall 
4,5,6

and Chhabra  have reported the incidence of 

sutural bones among Gujarathis and North Indians 

respectively. In the present study an attempt has 

been made to ascertain the incidence pattern of 

sutural bones among the south Indian population.
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Figure 3. Skull as seen from posterior aspect. 

1-Bregmatic Bone; 2-Sagittal Oscicle; 3-Oscicle at 

The Lambda; 4-Coronal Oscicle; 5-Lambdoid 

Oscicle; 6-Epipteric Bone; 7-Asterion Oscicle; 8-

Parietal Notch Bone; 9-Occipito-Mastoid Bone

MATERIAL AND METHODS:

One hundred and ten adult skulls of unknown sex 

adult human skulls were used for this study. 

Presence or absences of the sutural bones were 

noted by inspection of the both sides of the skull 

irrespective of their umber. Bilaterally occurring 

sutural bones noted for each side separately and the 

percentage of occurrence was calculated. 

RESULTS:

In the present study the sutural bones were found in 

90 (81.89%) skulls. No sutural bones were found in 

20 (18.18%) skulls. Highest number of six sutural 

bones was noticed in two skulls only, followed by 

five numbers in four skulls. Only one sutural bone 

was seen in 26 skulls two in 31 skulls, three in 15 

and four in twelve skulls (Figures 1-4).

Figure 1. Skull as seen from above.

Figure 2. Skull as seen from lateral aspect.
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Kellock and Parsons (1970)  ; for 9 fr

f 

occurrence.

Table 3. Frequency of occurrence of  the sutural 

bones  among  the different population groups 

of  India.

*figures indicate percentage of occurrence

Figure 4. A-shows coronal ossicles; B and C 

show parietal notch bone

Figure 5:A-shows a large sutural bone at the 

asterion; B-shows an occipito masoid bone

om Khan  et 
10al., (2011) .**figures indicate percentage o

Frequency of occurrence of the sutural bones in the 

present study is shown in the Table no 1. 

Among the bilaterally occurring sutural bones 

lambdoid ossicles showed the highest frequency of 

occurrence (53/48.18%) and the coronal ossicles 

the least (11/10.00%). No significant side 

difference in the incidence of the bilaterally 

occurring bones was noticed. Among the midline 

sutural bones the bregmatic bone was absent in all 

the skulls. Figures 4-7 illustrate the sutural bones 

observed in the present study.

Table 1. Frequency of Occurrence of the Sutural 

Bones in the Present Study

1-3 midline sutural bones;4-8-bilaterally occurring 

sutural bones.

Table 2: Frequency of occurrence of  the sutural 

bones  among  the different races of  the world.

8
*Data adapted for 1,2 from: Corruccini(1974) ; for 

3
3, 5-8 from Berry and Berry (1967) ; for 4 from 
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diseases and attempted to explain the mechanisms 

by which they are formed. 

Frequency of wormian bones: a) racial 
3,8,9,10differences  Table-2 shows the comparative 

racial incidence of the sutural bones based on 

studies carried out across the world. A wide range 

of variation in the incidence of the sutural bones can 

be noticed: Australian aborigines show  the highest 

frequency for  five sutural bones , and American 

blacks the lowest for the three. b) differences 
4,6,11,12,13,14

among Indian population groups  (Table-3): 

Both the Gujaratis and north Indians do not show 

any bregmatic bones , similar to the present study.  

Similarly a low incidence of coronal and sagittal 

ossicles has been reported in Gujaratis and north 

Indians, but in the present study shows a higher 
2-6 15

incidence . Tewari et al.  in their  study of  1500 

skulls could not  find a single case of Wormian in 

the coronal, squamosal, and sagittal sutures. In 

comparison to Punjabi, Gujarati and north Indian 

skulls, our series showed a very high incidence of 

lambdoid icicles but the incidence of epipteric  
3,4,5,6

bones was similar to that of Punjabis.  

Analysis of variance in  a previous study of south 

Indian skulls (n=299) showed a significant 

divergence of  the south Indian population from 

other population groups of India and  the world  

South Indians differed slightly from UP, Australian 

aborigines, and south Americans and maximum 

divergence was seen with Gujarat, Palestine, 

Nigeria and North American Negroes. Divergence 
8,9 for other values were midway between  these two.

Data on Indian studies as seen in Table 3 shows 

certain degree of variation among the different 
4,6,11,12,13,14ethnic groups.  Some  sample sizes being 

small may also be the reason.

Figure 6A- epipteric bones; B and C- sutural 

bone at the asterion

Figure 7. A-shows a number of lambdoid 

ossicles; B- shows an ossicle at the lambda

1-Bregmatic Bone; 2-Sagittal Ossicle; 3-Ossicle at 

The Lambda; 4-Coronal Ossicle; 5-Lambdoid 

Ossicle; 6-Epipteric Bone; 7-Asterion Ossicle; 8-

Parietal Notch Bone; 9-Occipito-Mastoid Bone

 DISCUSSION

The Wormian bones have been known for a very 

long time, the name was derived from the early 

description of intrasutural bones reported by Ole 

Worm, a Danish anatomist, in a letter addressed to 

Thomas Bartholin in 1643. But the first description 

of the sutural bones is attributed to Paracelsus who 

named a bone located in the posterior fontanelle the 
7''ossiculum antiepilepticum''.  Over the centuries 

that followed, numerous studies have associated 

the presence of Wormian bones with congenital 
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lambda and lambdoid suture showed a good 

discriminating power of 17.65% (p=0.087) and 

21.43% (p=0.089) respectively. Praba and 
21

Venkatramaniah  have reported occurrence of 

sutural bones more among male skulls than in 

females' skulls. However their sample is very small 

i.e., 50 skulls of Tamilnadu region.

Correlation of sutural bones with 

morphological forms of  the skull:

Pal and Routal and Gopinathan, Dhall and 
4,5,6

Chhabra  have also attempted to correlate the 

incidence of the sutural bones with three 

morphological forms of  the skull (dolicocephalic, 

mesocephalic and brachycephalic): their study 

revealed no significant difference in the incidence 

of sutural bones among  the three forms of  the 

skulls .Since the skulls in these  studies, three forms 

of  the skulls belonged to the same population , and 

the fact that frequency of  any particular variant  (if 

genetic in nature) is constant in a given race or 
22

population , the non significant difference 

between three morphological forms of  the skull 

probably indicate their genetic determination. In 

other words the given frequency for the presence of 

sutural bones in a given population is constant 
6

irrespective of skull form.

Many reports of sutural bones are just case 

presentations but a few studies are available on 

occurrence of sutural bones in specifically focussed 

topographical locations also (Interparietal, 
17

preinterparietal and lambdoid sutural bones  
23, 24 25asterion bones pterion bones .

Aetiology, pathogenesis and Significance of the 

presence of  Wormian bones: 

Since they appear in great numbers in 

hydrocephalic skulls sutural bones have been 

Suture bones in fetal skulls: 

Sutural bones have been demonstrated in fetal 
16skulls also by El-Najjar and Dawson . It is 

important to search for Wormian bones during 

radiographic investigations for unexplained 

fracture(s) in children, in order to ascertain 

wheather the child was subjected to physical abuse. 

An ''abnormally'' high number of Wormian bones is 

considered to be indicative of osteogenesis 
17

imperfecta.  The association between Wormian 

bones and osteogenesis imperfecta was specifically 
18 7established by Cremin et al.  Marti etal  found 

wormian bones in 53% of children (n = 320) in their 

study of  605 CT brain scans of children of 0-3 

years of age: 43% of the children had between one 

and three (n = 260) Wormian bones, 10% had four 

or more Wormian bones (n = 60), and 6% had five 

or more (n = 40).

Sexual dimorphism: 

19Trivedi et al.  in their study of 380 north Indian 

skulls found a lower incidence rate of sutural bones 

in female skulls (41.18%) comparison to male 

skulls (48.10%). However  Statistically this 

difference was found to be insignificant. Patil, and 
20

Sheelavant  have carried out a study aimed at 

evaluating the possible existence of sexual 

dimorphism among the Wormian bones with 

respect to overall incidence, number and location 

using 180 south Indian skulls. They found an 

overall incidence of 52.22% of Wormian bones. 

Incidence of Wormian bones was higher female 

skulls (64.80%). Wormian bones were found 

frequently at lambdoid suture. Sutural  bones along 

the coronal suture and at bregma were seen only in 

male skulls, while intra- orbital ossicles were seen 

only in female skulls. Wormian bones along the 

sagittal suture showed sexual dimorphism while at 
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