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Abstract:- 

Background: Clavicle is subcutaneous throughout its length and makes a contour of the neck and upper 

chest1. The most frequently fractured bone in human skeleton is clavicle. Middle third of the shaft of clavicle 

is the most common region of fracture2.Nutrient foramen is the largest foramen on the shaft of long bones 

through which nutrient artery for that bone passes3. The nutrient artery is the principal source of blood to a 

long bone particularly during its active growth period4. 

 

Materials and Methods: The study comprises of 50 clavicles, out of which, 26 belong to right side and 24 

left side. The bones were obtained from the bone bank of Department of Anatomy at FMHS, SGT University, 

Budhera, Gurugram, Haryana. All the bones were observed for the number of foramina, position, location 

and direction. Hughes formula was applied for calculation of foramen index for each clavicle. 

 

Results: The NF were observed in 50 (88%) clavicles and found absent in 6 (12%). The foramen was single 

in 28 (56%) clavicles, double NF was found in 16 (32%) clavicles and we didn’t found more than 3 NF in 

any clavicle. The foramen was observed at the middle 1/3 region in 49 (88.66%) clavicles, at the medial 1/3 

region in 8 clavicles (13.33%) and at the lateral 1/3 part in 3 clavicles (5%). The foramen was on the inferior 

surface in 39 (65%) clavicles, on the posterior surface in 21 (35%) clavicles. The average distance of the 

foramen from the sternal end was 63.38 mm (6.33 cm) and the mean foramina index was 46.77. All the 

foramens were directed away from the growing end. 

 

Conclusion: In our analysis, all of the bones followed the general norm that nutrition foramina flowed away 

from the growing end. The nutrient foramina information is clinically important, especially in surgical 

operations such as microvascularised bone transplantation and bone graft. 
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Introduction:  

Clavicle is long and subcutaneous collar bone 

with specific embryological features1. The most 

frequent fractured bone in human skeleton is 

clavicle. Middle third of the shaft of the clavicle is 

mostly the region of fracture2. Shaft of the clavicle 

contain well defined canal. These canals results of 

variant passing supraclavicular nerves and 

vessels3. Nutrient foramen is the largest foramen 

present on the shaft of the clavicle, through these 

foramens nutrient artery for bone passes4. The 

rule, to the elbow I go, from the knee I flee obeys 

by the most of the nutrient arteries5. Nutrient 

foramina’s direction is always opposite to the 

direction of growing end6. Knowledge of the 

foramina is very essential because not only 

nutrient artery is important even the 

supraclavicular nerve can get entrapped and cause 

supraclavicular nerve entrapment syndrome4 and 

for preserving the arterial supply in free 

vascularized bone grafts, so that the osteocytes 

and osteoblast survive7.Our study aimed to the 

variation of position, direction and number of 

nutrient foramen (NF) of clavicle. 

 

Materials and Methods:  

The present study was conducted on 50 dry 

clavicle bones. Convenience sampling is used. 

The bones were obtained from the bone bank in 

the Department of Anatomy at FMHS SGT 

University, Budhera, Gurugram, Haryana. The 

sample of bones were anonymized and randomly 

coded so as to ensure delinking with any identity 

at source (vide Materials and methods section), 

and approval is sought by institutional Ethics 

Committee for waiver of informed consent. All 

the bones were observed for the number of 

foramina, position, location and direction. The 

foramina was examined by using a magnifying 

lens. The existence of a well-marked groove 

leading to the nutrient foramina and a well-

marked, generally somewhat elevated, edge at the 

canal's beginning was used for identification. A 

24-gauge needle was passed through each foramen 

to confirm their patency. The foramen index was 

computed by dividing the foramen's distance from 

the proximal end (D) by the entire length of the 

bone (L) ×100 using Hughes formula.8 

Foramen index (FI) = D/L × 100 

 

The FI was determined for all the clavicles and the 

foramina were topographically classified with 

respect to 1/3 regions (medial 1/3, middle 1/3 and 

lateral 1/3). The data were collected on a 

standardized sheet and range, mean and 

percentage were tabulated and analyzed 

statistically by using microsoft excel software. 

 

Results:  

The NF were observed in 50 (88%) clavicles and 

found absent in 6 (12%). The foramen was single 

in 28 (56%) clavicles, double NF was found in 16 

(32%) clavicles and we didn’t found more than 3 

NF in any clavicle. The foramen was observed at 

the middle 1/3 region in 49 (88.66%) clavicles, at 

the medial 1/3 region in 8 clavicles (13.33%) and 

at the lateral 1/3 part in 3 clavicle (5%). The 

foramen was on the inferior surface in 39 (65%) 

clavicles, on the posterior surface in 21 (35%) 

clavicles.The average distance of the foramen 

from the sternal end was 63.38 mm (6.33 cm) and 

the mean foraminal index was 46.77. All the 

foramina were directed away from the growing 

end. 

 

Table no. 1 shows the number of NF in Right and left clavicle. 
Number of NF Side of clavicle Total (n=50) % 

Right (n=26) Left (n=24) 

0 4 2 6 12% 

1 15 13 28 56% 

2 7 9 16 32% 

3 or more 0 0 0 0 

 

Table no.2 shows the location of NF 
Side of clavicle Inferior surface Posterior surface 

Right 23 12 

Left 16 09 

Total 39 21 

% 65% 35% 

 

Table no. 3 shows the Position of NF in relation to length of the clavicle 
Position of NF No. of NF % 

Middle 1/3 49 81. 66 % 

Medial 1/3 08 13.33% 

Lateral 1/3 03 5% 
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Table no. 4 shows the Distance from sternal end to NF and foramen index (FI). 

End Distance (mm) FI (mm) 

Sternal end 63.38  46.77 

 

                 
                                    Figure 1                                                                Figure 2 

 

Fig 1.  Shows the number of NF is one and the 

location of the NF is on the posterior surface of 

the clavicle, position of NF on the middle one 

third of the clavicle and direction of NF towards 

the medial end of the clavicle and nutrient canal 

directed towards the sternal end of the clavicle. 

Fig 2. Shows the number of NF are two and 

present on the posterior & inferior surface and 

position of NF on the middle one third and lateral 

one third on the clavicle respectively. 

  

 
Figure 3      Figure 4 

 

Fig 3. Shows the distance of NF from the sternal 

end (in mm). 

Fig 4. Shows the total length of clavicle (in mm). 

 

Discussion:  

Nutrient foramen has a particular position of each 

bone7. Clavicle doesn't depend on nutrient artery 

because it has no medullary cavity. Clavicle has 

spongy (trabecular) bone with a shaft of compact 

bone9. Main diaphyseal arteries enter in the shaft 

of the clavicle through NF, which lead into 

nutrient canal. Direction of NF is always directed 

away from the dominant growing epiphysis10.  

 

Number of NF: Our study found that, we have 

total 50 clavicles and total number of NF were 60 

in which the clavicles with no NF was found 12%, 

single NF was found 56% and with double NF 

was found 32% with correlating with other studies 

Rai R7 found single foramen in 17 (42.5%), double 

foramen in 21(52.5%) and more than 2 found only 

on 2(5%) clavicles. Nita A Tanna6 found single 

NF in 21(42%) of the clavicles and double NF in 

26(52%) and there was no clavicle found with 

more than two NF. 

 

Location of NF: Present study shows position of 

NF was more on the inferior surface (65%) and 

(35%) on the inferior surface, when we compare 

with the other studies we found that Summa M.P11 

observed 39(62.9%) on inferior surface, 

21(33.8%) on posterior surface and 2 (4%) of NF 
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were found on anterior surface. Rai R7 found 

35.4% of NF on inferior surface and 64.4% on 

posterior surface of clavicle. Clavicle showed 

more variation as to the surface on which NF was 

present12. It is very important and knowledgeable 

to found location of NF because it is use in 

surgical procedures to preserve the circulation1. 

 

Position of NF: Our study showed the position of 

NF on middle one third was 81.66%, on medial 

one third 13.33% and on lateral one third 5% as 

correlating with other studies Maulkar13 found that 

72% of NF were present on middle one third and 

on lateral one third there were 9.8% and they 

didn't found any NF on medial one third. 

 

Mean Foramen index: Present study explained the 

average distance of NF from sternal end was 

63.88 mm and Foramen index was 46.77mm. Our 

findings was similar to the Rai R 7 who found 

average distance of NF from sternal end was 67.6 

mm and Foramen index was 48.01 mm and 

similarly when we compared with Murlimanju1 

who found average distance of NF from sternal 

end to be 64.4 mm and Foramen index to be 44.72 

mm. 

 

Conclusion:  

The location of the NF on most of the clavicles 

were found on the inferior surface and NF found 

81.66% on the middle one third of the clavicle and 

Foramen index was 46.77 mm. It gives knowledge 

of position of NF. It is also useful for surgical 

procedures to preserve the circulation and in bone 

grafting and microvascularised bone 

transplantation. 
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