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Abstract 

Introduction: The clavicle is a modified long bone. It is the most important bone for transmission of weight from upper limb 

to the axial skeleton. It supports the shoulder so that the arm can swing clearly away from the trunk. 

Materials and Methods:  The study included 102 adult clavicles 52 right sides and 52 left side which were obtained from 

the department of the Anatomy Dr. S.N. Medical College Jodhpur. The age and sex of the clavicles were not determined. All 

the bones were grossly observed for the number, location and direction of the nutrient foramina. The data were collected and 

morphologically analysed. 

Results: In our Present study Nutrient foramina were present in 50 clavicles (Right) and 44 clavicles (left). Out of which 

single foramina in 41 clavicles (Right) and 36 clavicles (Left), double foramina in 9 clavicles (Right) and 6 clavicles (left) 

and three foramina in 2 clavicles (Left). Absence of nutrient foramina were found in 2 clavicles (Right) and 8 clavicles (Left). 

Maximum number was present in the medial 2/3 and on the posterior surface of 46 bones (Right) and 34 Bones (Left). All 

foramina were directed towards the acromial end. 

Conclusion: The knowledge of nutrient foramina in clavicles is important for surgical procedures such as bone grafting and 

in microsurgical vascularized bone transplantation. 
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Introduction 

Human beings are bestowed with the power of bipedal 

locomotion and the clavicle acts as a strut to allow the 

free movement of the upper limb away from the chest 

wall. Bones are structures that adapt to their 

mechanical Environment, and from a foetal age adapt 

to the presence of naturally occurring holes. These 

holes or nutrient foramina, allow blood vessels to pass 

through the bone cortex.
1
 

The nutrient artery is the principal source of blood 

supply to a long bone, particularly important during its 

active growth period in the embryo and foetus, as well 

as during the early phase of ossification.
2 

Nutrient foramen is the largest foramen on the 

long bones through which nutrient artery for that 

bones passes.
3 

The Clavicle is a modified long bone 

placed horizontally and subcutaneously at the root of 

neck. It also transmits the weight from upper limb to 

the axial skeleton. 

The inferior surface of shaft of clavicle presents a 

subclavian groove. A Nutrient foramen lies at the 

lateral end of the groove running in a lateral direction. 

It was described that a small foramen may be present 

in the middle one third of the clavicle, along its 

superior border. This foramen transmits the nutrient 

artery and at times, the supraclavicular nerve.
4
 

In the radiological literature it was described that 

this foramen transmits medial fascicle of the 

supraclavicular nerve. Anatomically it was described 

that this foramen was present in 2- 6% of the 

population.
5 

The knowledge of nutrient foramen is important in 

surgical procedures like bone grafting and more 

recently in microsurgical vascularized bone 

transplantation. As these techniques are becoming 

popular, information relating to the anatomical 

description of these foramina is of vital importance to 

preserve the circulation of affected bony structure.
6 
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Materials and Methods 

This study was conducted on 102 (51right & 51left) 

adult human cleaned and dried Clavicles in 

Department of Anatomy, Dr. S. N. Medical College, 

Jodhpur. The specific age & sex characteristics of the 

bones studied were unknown. Bones which have gross 

pathological deformities were excluded from the 

study.  

Following Observation were recorded with the 

help of (a). Magnifying lens (b).  

All the bones were macroscopically observed for 

the number, location and direction of the nutrient 

foramina. A magnifying lens was used to observe the 

foramina. The data were collected and 

morphologically analysed. The distance of foramina 

from sternal end was also determined. The mean 

length of the clavicle also was determined. 

 

Observations and Results 

In our Present study Nutrient foramina was present in 

94 clavicles, 50 clavicles (Right) and 44 clavicles 

(left). Out of which single foramina in 77 clavicles, 39 

clavicles (Right) and 36 clavicles (Left), double 

foramina in 15 clavicles, 9 clavicles (Right) and 6 

clavicles (left) and three foramina in 2 clavicles (Left). 

Absence of nutrient foramina were found in 10 

clavicle, 2 clavicles (Right) and 8 clavicles (Left).   

Maximum number was present in the medial 2/3 

and on the posterior surface of 66 clavicle, 32 bones 

(Right) and 34 Bones (Left). All foramina were 

directed towards the acromial end. 

Table 1: Numbers of N.F. in studied Clavicles 

No. of foramina Right Left Total 

Absent 2 8 10 

One  39 36 75 

Two 9 6 15 

Three 0 2 2 

More than Three 0 0 0 

 

Table 2: Morphological & distribution of nutrient foramina in clavicles 

Side of 

clavicle 

Medial 2/3 Lateral 1/3 Total 

Superior Inferior Posterior Anterior Superior Inferior 

Right 0 3 45 0 0 0 48 

Left 0 10 34 0 0 0 44 

Total 0 13 79 0 0 0 92 

 

 
Fig. 1: Right side showing one foramina 
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Fig. 2: Right side clavicle showing two foramina 

 

 
Fig. 3: Left side showing one foramina  

 

 
Fig. 4: Left side showing two foramina  

 

 
Fig. 5: Left side showing tree foramina  
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Table 3 

Number of foramina Mulukar et al, 

2011 

Murlimanju et al 

2014 

Rahulral et al,2014 Present study 

0 - - - 9.80% 

1 68% 38.5% 42% 73.52% 

2 20% 44.2% 52.5% 14.70% 

>2 11% 13.4% 6% 1.96% 

Position     

Superior surface 1.4% 1.9% - - 

Inferior surface 41.5% 55.8% 35.4% 14.13% 

Posterior surface 56.3% 69.2% 64.6% 85.86% 

Direction of nutrient 

canal 

Towards acromial 

end 

Toward acromial 

end 

Toward acromial end Toward 

acromial end 

 

Discussion  

The nutrient foramen is defined as the largest foramen 

present on the shaft of long bone allowing nutrient 

artery to enter the bone, the role of which is important 

in providing nutrition and growth of long bones. 

Healing of fractures, as of all wounds, is dependent 

upon blood supply.
7
 According to Watson-Jones 

Injuries to the nutrient arteries during fracture 

predisposing to faulty union.
8
 

Recent studies confirmed that vascularizes bone 

and joint allograft survival depends strongly on blood 

supply of bone. So the knowledge of nutrient foramen 

is important for orthopaedic surgeons during open 

reduction of fracture, in order to avoid injury of 

nutrient artery.
9
 

The major blood supply to long bones usually 

enters at particular points on shaft that determines the 

number of nutrient foramen. 

In the present study single nutrient foramen 

present in 75(73.52%) clavicles, two foramen present 

in 15(14.70%) clavicles, three foramen present in 

2(1.96%) clavicles, foramen absent in 10(9.80%) 

clavicles and more than three foramen was not found. 

According to Malukar O, Joshi H studies 68% 

clavicle has single foramen, 20% clavicle has two 

foramen, 11% clavicle has more than two foramen and 

absence of nutrient foramen not found
10

 but in studies 

of Rahul Rai et al only 42% of bone had single 

foramen and 52.5% of bone were with double 

foramen.
11

 Murlimaju BV et al Studies that nutrient  

 

 

foramen in clavicle was directed towards the acromial 

end.
12

 

So according to previous studies and present study 

clavicle usually has single nutrient foramen but some 

clavicle has two, three and absence of nutrient 

foramen. 

 

Conclusion 

Knowledge nutrient foramen of clavicle is helpful to 

preserve the arterial supply during radiation therapy, 

internal of fixation devices and in free vascularised 

bone graft, so knowledge about nutrient foramen is 

clinically important. 
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