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Abstract

Background: The nutrient foramen is small opening(s) present on the surface
of the bone which allows nourishment for bone growth and development. The
nutrient foramen leads to a nutrient canal which extends into the medullary
cavity of the bone. The number and position of nutrient foramen vary in each
bone. Materials and Methods: In this study, 100 dry adult humerii bone
without any anatomical or structural malformation is taken for the study. The
presence and absence of the nutrient foramen, its number, position and the
direction is recorded, photographed and tabulated. Result: In our study,
majority of the bone showed single nutrient foramen with 91% and double
nutrient foramen with 4%. No triple foramen is recorded. Majority of the
nutrient foramen are located on the antero-medial surface with a total of 66%
followed by medial border with 25.2%. Out of 95 foraminas, 94 foraminas
(98.94%) were directed away from the growing end of the bone while one
specimen (1.05%) was found have horizontal direction Conclusion: We
highlight the importance of nutrient foramen as it is very important in
orthopaedic procedures, treatment and healing of fractures and other
pathological conditions. The importance and knowledge of nutrient foramen of
the long bone should be taught to | year MBBS students while teaching for
better clinical application.

INTRODUCTION

Nutrient foramen (foramina) are small openings
present in the diaphysis of a long bone which allows
blood vessels and nerves to supply the bone internal
structure and helps in active bone growth.[Y] The
major source of blood supply to the long bone is
derived from nutrient artery supplemented by
epiphyseal, metaphyseal and periosteal arteries.[>*]
The nutrient foramen will lead to the nutrient canal
which extends into the medullary cavity of the bone.
The nutrient foramen is always directed away from
the growing end of the bone.[®™] All bones will have
one or more nutrient artery which allows continous
nourishment to the bone and plays an important role
in active growth of the bone.[-20]

The nutrient artery is very essential for the bone
growth and development. Fracture to the bone may
sometime lead to the rupture of the nutrient vessels.
This might disrupt the blood supply to the bone
thereby poor growth and development.[tt-2]

So, knowledge about the nutrient foramen is
essential especially for microvascular surgery and
orthopaedic surgeries, bone graft procedures and
also in medico-legal cases. Knowledge of the
nutrient foramen is also very important for

Anatomist for proper teaching the importance of

nutrient foramen to the first year MBBS students for

clinical application.®7

Objectives

The study was conducted in the Department of

Anatomy, Stanley Medical College, Chennai. The

following objectives were studied,

1. Presence or absence of diaphyseal nutrient
foramen in each bone.

2. Number of nutrient foramen.

3. Location of the nutrient foramen

4. Direction of the nutrient foramen.

MATERIALS AND METHODS

This study was done in the Anatomy Dissection Hall
in Government Stanley Medical College, Chennai.
A total of 100 dry adult human humerus bone is
taken for the study [Figure 1]. Bones were obtained
from the Osteology lab of the Department of
Anatomy. Among the 100 specimens, 53 belong to
right side and 47 belong to left side. Bones with
structural malformations and other deformities were
excluded from the study.

Bones with diaphyseal nutrient foramen is studied
for its presence, number, location and its direction.
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The nutrient foramen is identified for its presence of
groove which is usually well-defined. A 24-gauge
needle is inserted into the nutrient foramen to check
its patency. The presence, number, location and its
direction were recorded and tabulated. Magnifying
lens is used to identify the foramen. All the
foramens noted are tagged, photographed, their
landmark identified and documented.

Figure 3: Double nutrient diaphyseal formen on its
anterior and antero-medial surface.

Figure 4: Double nutrient diaphyseal foramen on

Figure 1: Adult Humerus bones with normal anterior border

morphology were displayed.

Presence and Number of Foramen
RESULTS Among the 100-humerus bone, 5 bones (2 from
right side and 3 from left side) do not have nutrient
foramen on its shaft (5%). Remaining 95% of the
humerus showed presence of single or double
foramen [Figure 2&3]. 91 bones showed single
nutrient foramen (90.5% on right side and 91.4% on
left side) and 4 bones showed double nutrient
foramen (5.6% on right side and 2.1% on left side).
No triple foramen is noted in all 100 specimens.
Direction of nutrient foramen:
Out of 95 nutrient foraminas,94 foraminas (98.94%)
were directed downward and one nutrient foramen
(1.05%) were directed horizontally.

Figure 2: showi gle nutrient foramen in the

middle of the humerus

Table 1: showing number of diaphyseal nutrient foramen

Number of Right side (53 specimen) Left side (47 specimen) Total
nutrient foramen Number % Number % Total
Single foramen 48 90.5 43 91.4 91
Double foramen 3 5.6 1 2.1 4
Absent 2 3.7 3 6.3 5

Table 2: showing location of nutrient foramen.

Location of nutrient | Right Left Both

foramen Number % Number % Number %

Anterior Border 3 5.6% 3 6.3% 6 6.3%

Medial Border 13 24.5% 11 23.4% 24 25.2%

Lateral Border 1 1.8% - - 1 1%

Anteromedial surface 34 64.1% 29 61.7% 63 66.3%

Anterolateral surface - - -

Posterior surface - - 1 2.1% 1 1%
DISCUSSION the humerus comes from branch of brachial artery. It

is also supplied by branches of axillary, radial and
Among the Upper limb, Humerus bone receives the ulnar arteries. The vasculature of the bone is very
maximum blood supply.[31415] The nutrient artery to important in fracture healing. Since the majority of

the humerus has single nutrient foramen, fracture
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involving the mid-shaft of the humerus possess great
danger in fracture healing.*"]

Number of Foraminas

In the present study, nutrient foramen was present in
95% of the humerus bone (out of 100 specimens)
similar to studies done by Khan et al,’®! (90.67%),
Muralimanju et al,*® (93.8%), Yaseen et al,l}']
(89%). In the present study, 91 specimen showed
single foramen (91%) and 4 specimen (4%) showed
double foramen.

Author Single Double | Absent | Triple
foramen | foramen | foramen | foramen

Mansur et al 71.5% 22% 2% 4.5%

(2016)

Khan et 90.7% 9.34% - -

al(2014)

Anusha et 72% 24% 4% -

al(2013)

Muralimanju 93.8% 3.1% 3% -

et al(2011)

Yaseen et 79% 19% - 2%

al(2014)

Present 91% 4% 5% -

study(2023)

In the present study, majority of the nutrient
foramen was located in the anterior medial surface
(66%) followed by medial border (25%). Majority
of the study like Mansur et al,[*? solanke et al,*4
Yaseen et al,l™l showed the nutrient foramen was
present more commonly on the antero-medial
surface when compared to other surface. According
to Grays Anatomy 41% edition, the nutrient foramen
is situated a little below its mid-point on the
anteromedial surface very close to the medial
border.I*™! Ashish Ratwa 2019, stated that 73.61%
of the nutrient foramina were situated in the antero-
medial surface comparable to the present study.
Similarly other authors like Gopalakrishna et al
(70.97%),I"1 Yaseen et al (88.5%),[7] stated nutrient
foramen of the humerus is more commonly present
on the antero-medial surface.

IF |

%

W Ant border
W Med border
W Lat border

W A-M surface

W post surface

Pie chart showing percentage of nutrient foramen in
various parts of humerus bone.

Chandan Sintakala,™ reported 98.47% of foramen
directed downward and 153 % directed
horizontally. Kumar S et al,*”! reported 99.54%
directed downwards and 0.46%  directed
horizontally. Present study shows the similar result

with 98.94% of foramen directed downward which
is comparable with the previous studies.

An understanding of the anatomical aspect of the
nutrient foramen with its location and number is
very important for orthopaediac surgeries such as
open reduction and internal fixation, bone graft
etc.l'8l Understanding of nutrient foramen is also
very important for Anatomist for proper teaching the
importance of nutrient foramen to first year MBBS
students.

CONCLUSION

This study highlights the importance of nutrient
foramen in humerus bone. It is important to note
that humerus shows single foramen in majority of
the specimen which is very important for its
vascularity of the entire humerus bone. The
vasculature of the humerus should be preserved
incase of fracture humerus or other pathological
condition for which the landmark and number of the
foramen should be known.[*4
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