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ABSTRACT 
Background:The clavicle, a modified long bone situated nearly horizontally at the base of the neck, is well known. The 
present study was conducted to assess variations of nutrient foramen in the clavicle.Materials & Methods:58 dried human 
clavicle bones of both genders were selected. Parameters such as number of nutrient foramina, position of foramen, etc. were 
recorded.Results: On medial 1/3rd, there were 5 foramina in left and 3 in right clavicle, on middle 1/3rd, 20 in left and 18 in 
right and on lateral 1/3rd, 5 in left and 8 in right clavicle. The difference was non- significant (P> 0.05). There was 1 foramen 

in 19 left and 18 right clavicles, 2 in 7 left and 6 right and 3 in 3 left and 5 right clavicles. The difference was non- 
significant (P> 0.05). The position of foramen was superior in 2 left and 1 right, inferior in 6 left and 8 right and posterior in 
21 left and 20 right clavicles. The difference was non- significant (P> 0.05).Conclusion: To protect the artery supply during 
surgical procedures such as internal fixation and vascularized bone graft, it is helpful to examine the quantity, orientation, 
location, and direction of the clavicles' nutritional foramina. 
Keywords: clavicle, foramen, Bone 
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INTRODUCTION 

The clavicle, a modified long bone situated nearly 

horizontally at the base of the neck, is well known. It 

is subcutaneous all the way around. The clavicle 

transfers the upper limb's weight to the axial skeleton. 

The clavicle is comprised of a cylindrical shaft and 

two ends, medial and lateral.1There are two sections 

of the shaft: the medial and lateral sections. The 

lateral third of the shaft flattens downward from 

above. It has two surfaces, superior and inferior, and 

two borders, anterior and posterior. It has a convex 
posterior border and a concave anterior border. The 

subcutaneous layer is the superior surface. The 

inferior surface is higher. It is referred to as the 

trapezoid ridge and the conoid tubercle.2 

When it comes to pathological circumstances like 

acute hemogenic osteomyelitis, developmental 

anomalies, and fracture repair, the nutritional artery 

serves as the primary blood supply to the 

bones.3Thesuprascapular artery gives rise to the 

nutrient artery, which is located at the clavicle's lateral 

to laterally directed subclavian groove. The nutrient 

foramen, which allows the artery to pass through the 
clavicle, is located at the intersection of the middle 

and lateral thirds of the clavicle. The position and 

quantity of nutritional foramina in long bones 

continue to vary. At the lateral end of the subclavian 

groove that runs in a lateral direction is a nutrient 

foramen of the clavicle.4 However, a study revealed 

that the nutritional artery is absent and that the 

clavicle is only nourished by periosteal arteries. 

Conversely, the clavicle's nutritional foramina are 

therapeutically significant. These aid in the healing of 

clavicular fractures, which can result in neurovascular 

complications such as brachial plexus damage and 

supraclavicular nerve entrapment syndrome.5The 

present study was conducted to assess variations of 
nutrient foramen in the clavicle. 

 

MATERIALS & METHODS 

The present study was conducted in Department of 

Anatomy of GMCH Purnea, Bihar, Indiafrom July 

2023 to December 2023. 

Study was conducted on 58 dried humanclavicle 

bonesof both genders.  All were informed regarding 

the study and their written consent was obtained. 

Data such as name, age, etc. was recorded. Parameters 

such as number of nutrient foramina, position of 

foramen, etc. were recorded. Data thus obtained were 
subjected to statistical analysis. P value < 0.05 was 

considered significant. 
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RESULTS 

Table I Distribution according to nutrient foramen of clavicle 

Parameters Left (29) Right (29) P value 

Medial 1/3rd 5 3 0.94 

Middle 1/3rd 20 18 

Lateral 1/3rd 5 8 

Table I shows that on medial 1/3rd, there were 5 foramina in left and 3 in right clavicle, on middle 1/3rd, 20 in 

left and 18 in right and on lateral 1/3rd, 5 in left and 8 in right clavicle. The difference was non- significant (P> 

0.05). 

 

Table II Assessment of number of nutrient foramina in clavicle 

Number Left (29) Right (29) P value 

1 19 18 0.52 

2 7 6 

3 3 5 

Table II shows that there was 1 foramen in 19 left and 18 right clavicles, 2 in 7 left and 6 right and 3 in 3 left 

and 5 right clavicles. The difference was non- significant (P> 0.05). 

 

Table III Position of foramen in clavicle 

Surface Left (29) Right (29) P value 

Superior 2 1 0.28 

Inferior 6 8 

Posterior 21 20 

Table III, graph I shows that position of foramen was superior in 2 left and 1 right, inferior in 6 left and 8 right 

and posterior in 21 left and 20 right clavicles. The difference was non- significant (P> 0.05). 

 

Graph IPosition of foramen in clavicle 

 
 

DISCUSSION 

To maintain the circulation of the impacted bone 

structure, knowledge regarding the anatomical 
description of these foramina is essential.6,7 It is 

especially pertinent to orthopedic surgeons who 

perform surgical procedures where maintaining 

arterial supply patency is essential for supporting 

fracture healing. An essential component of free 

vascular bone grafting is the blood supply for 

nutrients.8,9 It needs to be preserved to support bone 

mending, provide a healthy blood supply for the 

survival of osteoblast and osteoocyte cells, and aid in 

the recipient's graft healing. For the afflicted bony 

structure to continue to circulate, anatomical 
information about the nutritional foramen of the 

clavicle is crucial.10,11The present study was 

conducted to assess variations of nutrient foramen in 

the clavicle. 

We found that on medial 1/3rd, there were 5 foramina 

in left and 3 in right clavicle, on middle 1/3rd, 20 in 

left and 18 in right and on lateral 1/3rd, 5 in left and 8 

in right clavicle. Motwaliet al12included total 60 dried 
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human clavicle bones. This study revealed the 

different number, position & direction of nutrient 

foramina of clavicle. It was found that in 65 % bone 

one foramen was present, while two nutrient foramen 

was present in 26.7% clavicle bones & three nutrient 
foramen in 8.4% clavicle bones. 

We observed that there was 1 foramen in 19 left and 

18 right clavicles, 2 in 7 left and 6 right and 3 in 3 left 

and 5 right clavicles. Singh et al13 performed 

morphometric analysis of the variations in the 

number, position, and direction of nutrient foramen in 

the clavicle. They examined 60 dry humeri (30 right 

and 30 left) of unknown genders. (3.33%) of the 

humerus specimens lacked nutrient foramina. A 

solitary nutrient foramen was detected in 28 (46.67%) 

of the right humerus, 27 (45%) of the left humerus, 

and 55 (91.67%) of the whole humerus. Two nutrient 
foramina were detected in 1 (1.33%) of the right 

humerus, 1 (1.33%) of the left humerus, and 2 

(3.33%) of the whole humerus. Only one (1.67%) of 

the left humerus specimens showed the presence of 

three nutrient foramen. Among the total of 60 

nutritional foramina, 88.33% were located on the 

anteromedial surface, 86.67% on the right side, and 

90% on the left side. Out of all the nutritional 

foramen, 10% were located on the anterolateral 

surface, with an equal distribution of 10% on the right 

side and 10% on the left side. The posterior surface 
included 1.67% of the nutritional foramen, with 

3.33% located specifically on the right side. Out of a 

total of 60 nutrient foramen, the maximum number 

was observed in the middle one-third of the shaft 

(86.67%), followed by the distal third (13.33%). No 

nutrient foramen was found on the proximal one-third 

of the shaft.  

We found that position of foramen was superior in 2 

left and 1 right, inferior in 6 left and 8 right and 

posterior in 21 left and 20 right clavicles. Kumar et 

al14 found that 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. 

The shortcoming of the study is small sample size. 

 

 

 

 

 

CONCLUSION 
Authors found that to protect the artery supply during 

surgical procedures such as internal fixation and 

vascularized bone graft, it is helpful to examine the 

quantity, orientation, location, and direction of the 
clavicles' nutritional foramina. 
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