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( ABSTRACT ) Introduction - Nutrient foramina is an opening into the shaft of bones that provide the passage to the nutrient vessels of

the medullary cavity of long bones of the upper extremity. The major blood supply occurs through the nutrient artery. This
blood supply is essential during the growing period and early phase of ossification. The direction of nutrient foramina is determined by the
growing end of bone. it is away from growing end in the upper extremity long bones so proximal end of humerus and distal end of radius and ulna
are the growing ends. Material and Methods - The material of present study consisted of 150 adult human dried bones of upper extremity. They
divided into 3 group each contains 50 bones. All selected bones were normal without any appearance of pathological changes. Results - 150 adult
human dried bones of upper extremity show 89% Single nutrient foramina in humerus. In the radius we examined (98%) single nutrient foramina.
Present study shows ulna had (94%) single nutrient foramina. Conclusion - Present study providing information to the clinical significance of
nutrient foramina. Well understanding of characteristic morphological feature of the nutrient foramina is recommended by orthopaedic surgeons.
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INTRODUCTION

Nutrient foramina is an opening into the shaft of bones that provide the
passage to the nutrient vessels of the medullary cavity of long bones of
the upper extremity. The major blood supply occurs through the
nutrient artery. This blood supply is essential during the growing
period and early phase of ossification.' Bone is a well vascularized and
even changing tissue and organ. The periosteal vessels supply the
periosteum, surrounding muscles and outer 1/3 of the underlying
cortex. The bone marrow and the inner 2/3 of the cortex are supplied by
the medullary circulation maintained by nutrient artery which enters
the bone via specific nutrient foramina. There is a considerable
intracortical anastomosis between the inner medullary and outer
periosteal blood vessels.”

The direction of nutrient foramina is determined by the growing end of
bone. itis away from growing end in the upper extremity long bones so
proximal end of humerus and distal end of radius and ulna are the
growing ends.’

MATERIALAND METHODS
The material of present study consisted of 150 adult human dried bones
of upper extremity obtained from osteology lab of department of
anatomy SMMH medical college Saharanpur. They divided into 3
group each contains 50 bones. All selected bones were normal without
any appearance of pathological changes. The nutrient foramina
observed with the help of a hand lens. Well defined foramina on the
shaft/diaphysis were recoded. The location of nutrient foramina is
determined by using foraminal index formula and number of foramina
were examined of all the bones. Osteometric board was used for
determination of length of humerus, radius and ulna.

Humerus Radius Ulna
RESULTS

Total 150 bones examined for number of nutrient foramina of the
humerus 88% single foramina, 8% double foramina, 2% triple
foramina and 2% absence of foramina. In the radius 98% single

foramina and 2% double foramina. In ulna 94% single foramina, 4%
double foramina and 2% absence of foramina.

Bone (150) 0 Foramina |1 Foramina |2 Foramina |3 Foramina
(%) (%) (%) (%)
Humerus (50) |1 (2%) 44 (88%) |4 (8%) 1 (2%)
Radius (50) |0 (0%) 49 (98%) |1 (2%) 0 (0%)
Ulna (50) 1 (2%) 47 (94%) |2 (4%) 0 (0%)

The mean +sd position of nutrient foramina according to foraminal
index formula divided into 3 types

Type- 1 foramina index up to 33.33, foramen present in proximal one
third of bone.

Type- 2 foramina index up to 33.33 - 66.66, foramen present in middle
one third of bone.

Type- 3 foramina index above 66.66, foramen present in distal one
third of bone.

Bone Noof |[Mean+Sd |Type 1 Type 2 Type 3
Formina

Humerus|57 56.94 +7.37|3 (5.25%) |51 (89.5%)(3 (5.25%)

Radius |51 37.76 £ 3.92|23 (45.1%)|28 (54.9%) |-

Ulna 51 36.98 £5.17|18 (35.3%)|33 (64.7%) |-

DISCUSSION

Present study reflect single nutrient foramina has a higher percentage
88% in the humerus compared to double 8% and triple foramina 2%
respectively. Many authors™** reported higher percentage of single
foramina which is almost similar to present study. In the radius we
examined 98% single nutrient foramina and 2% double foramina. In
other studies majority of authors™*"* was found more than 90% single
nutrient foramina in radius. Present study shows ulna had 94% single
nutrient foramina and 4% double foramina. Other study reported
single nutrient foramina in more than 91% of ulna.**"”

In the present study 89.5% nutrient foramina located middle one third,
5.25% in proximal and distal one third of humerus with foramina index
mean + sd (56.94 £7.37). other authors™*”'*also found the same middle
one third of humerus in different area. Present study reported 54.95 in
the middle one third and 45.1% in the proximal one third of humerus
which is close to previous study.™’ Present study reported 64.7% in
middle one third and 35.3% in proximal one third of ulna. Other
authors also reported majority of nutrient foramina in middle one third
and proximal one third. Similar to us all authors™*’ agreed no nutrient
foramina in the distal one third of ulna.

CONCLUSION

Present study confirmed previously reported data regarding number
and position of nutrient foramina in long bones of upper extremity.
Present study providing information to the clinical significance of
nutrient foramina. Well understanding of characteristic morphological
feature of the nutrient foramina is recommended by orthopaedic
surgeons.
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