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Abstract

Background: The major source of blood supply to long bones is by nutrient arteries in phases of ossification as well as
during growth period Aim: to study the nutrient foramina of human femora and its surgical significance. Materials and
Methods: 114 Dry femora (Right: 58, Left: 56) were collected from under graduate medical students and from the
Department of Anatomy, Kurnool Medical College, Andhra Pradesh to study the morphometry of the nutrient foramina
of human femora and its surgical significance. All the femur bones observed for number of nutrient foramen (NF) and
location of nutrient foramen in the present study. The total length of each bone and distance of nutrient foramen from the
proximal end of the bone was measured by using Osteometric board. Results: We noted 56 bones with single nutrient
foramen on right femur bones, 2 bones noted with double nutrient foramen and also noted 55 bones with nutrient
foramen on its linea aspera, 3 bones with nutrient foramen on its lateral surface out of 58 right femur bones in the present
study. We noted 53 bones with single nutrient foramen on left femur bones, 3 bones noted with double nutrient foramen
and also noted 52 bones with nutrient foramen on its linea aspera, 3 bones with nutrient foramen on its lateral surface, 1
bone with nutrient foramen on its medial surface out of 56 left femur bones in the present study. Conclusion: Variations
in nutrient foramina is of great importance in understanding the blood supply of the femur bone for surgical procedures.
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femur [4, 5]. The present study was aimed to determine
the location and number of nutrient foramina of human
femora and their surgical significance.

INTRODUCTION

The Femur bone is a highly vascular structure
with unique features in its blood supply [1]. Blood
supply to the long bones in Human body is by nutrient

arteries, eipiphyseal arteries, metaphyseal arteries and
periosteal arteries. Nutrient arteries play a significant
role in blood supply of long bone inner 2/3rd of cortex
and whole medulla of the diaphysis. The entry of
nutrient artery (NA) into the Long bone is indicated as
the nutrient foramen (NF).The direction of NF usually
towards the elbow and away from the knee in the upper
and lower limbs [2]. The nutrient artery to femur is a
branch of profunda femoris artery of femoral artery.
The nutrient foramen of femur is single, located on the
Linea aspera on posterior surface near the proximal end
of the bone and directed upwards [3]. Sometimes, more
than one nutrient foramina and the nutrient foramen
found on the lateral or medial surface of the shaft of the

MATERIALS AND METHODS

A total of 114 Dry femora (Right: 58, Left: 56)
were collected from under graduate medical students
and from the Department of Anatomy, Kurnool Medical
College, Andhra Pradesh to study the morphometry of
the nutrient foramina of human femora and its surgical
significance. All the femur bones observed for number
of nutrient foramen (NF) and location of nutrient
foramen in the present study. The total length of each
bone and distance of nutrient foramen from the
proximal end of the bone was measured by using
Osteometric board. The Femoral Index (FI) was
calculated using HUGH’S Formula and the results were
tabulated (Table-1).
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Table-1: Incidence of nutrient foramina on femur

Side of the | No. Single NF | Double NFonLA | NF on | NF on | Mean Femoral
Femur Bones NF LS MS Index
Right 58 56(96%) 02 (4%) 55 (94%) 03(6%) |0 43.2
Left 56 53(95%) 3(5%) 52(93%) 03(6%) 1 44.5
Total 114 109(95.6%) | 05(4.38%) | 107(93.8%) | 06(5.6%) | 1 87.7
NF: Nutrient Foramina; LA: Linea Aspera; LS: lateral Surface; MS: Medial Surface
RESULTS

In the present study, we selected 114 dry
femur bones of both sexes to study the nutrient foramen
and its morphological variations (Figure-1). We noted
56 bones with single nutrient foramen on right femur
bones, 2 bones noted with double nutrient foramen
(Figure-2) and also noted 55 bones with nutrient
foramen on its linea aspera (Figure-3), 3 bones with
nutrient foramen on its lateral surface out of 58 right
femur bones in the present study. We noted 53 bones
with single nutrient foramen on left femur bones, 3
bones noted with double nutrient foramen and also
noted 52 bones with nutrient foramen on its linea
aspera, 3 bones with nutrient foramen on its lateral
surface (Figure-4), 1 bone with nutrient foramen on its
medial surface (Figure-5) out of 56 left femur bones in
the present study.

\_?“1

Rl
Fig-3: Nutrient foramen on linea aspera

Fig-5: Nutrient foramen on medial surface of femur

Fig-2: Double nutrient foramen

DISCUSSION

The nutrient foramina of femur remained
constant in position with increasing age [6]. The
number, position, symmetry of the diaphyseal nutrient
foramina. The nutrient foramina are restricted to the
linea aspera or its immediate neighborhood in the
middle third of the bone [7]. The location of the nutrient
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foramina was predominant on the posterior aspect of
the lower limb long bones. The majority of the bones
had a single nutrient foramen indicated the single
source of blood supply to the femur [8]. The nutrient
foramen of the femur was located on the linea aspera in
72.5% and 21.25% on the medial surface and 6.25% on
the lateral surface of the diaphysis of the bone [9].
Nutrient foramen was found 18.66% on the medial lip
of the linea aspera, 11.33% on the lateral lip of linea
aspera, 27.33% were on posterior surface, 35% the rest
and also observed 48 (32%) were single foramen,102
(68%) were double foramina and foramen were absent
in 2 femora[10]. The number of nutrient foramen was
observed one on 53.4%, two on 44.4% and three
foramina on 2.2% of 410 femurs [11]. Out Of the total
150 foramina, 48% were in the proximal third and 52%
in the middle third and no foramina in the distal third
[12]. The location of the nutrient foramina is
predominant on the posterior aspect of the lower limb
long bones. The majority of the bones studied had a
single nutrient foramen, which may represent a single
source of blood supply [13]. Our findings are in
contrast regarding number of nutrient foramen with
previous literature which may be due to the parameters
like size and the nutrient foramen, position of foramen
lips of linea aspera in the previous study [10, 11] but
the findings in the present study are in mere agreement
with previous literature [9, 12, 13].

CONCLUSION

The knowledge of variations in nutrient
foramina is of great importance in treating the patients
with trauma having long bone injuries, cases of
congenital pseudoarthrosis.
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