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ABSTRACT

Background: The humerus is longest bone of the upper limb. The upper end of the humerus consists of
head, anatomical neck, greater and lesser tubercles. Nutrient artery of humerus is a branch of brachial
artery. Thus, morphometry of the upper end of humerus will help in reconstruction of bone and a proper
surgical planning. Nutrient foramen is an opening into shaft of humerus which gives passage to the blood
vessels of medullary cavity. The knowledge of nutrient foramen is important in surgical procedures like
bone grafting and more recently in microsurgical vascularized bone transplantation.

Justification: Morphometric study of upper end of humerus will help in identification of unknown bodies
and in determining stature of individuals from our population. The study is indispensible for an
orthopaedic surgeon, where it helps in reconstruction of bone and a proper planning.

Methods: This present cross sectional, observational study was done from July 2023 to September 2023,
in the Postgraduate Department of Anatomy, Govt. Medical College, Srinagar by using 50 dry human
humeri taken from bone bank. Inch tape and vernier calipers were used for taking measurements.
Results: In our study average humeral length (HL) was observed to be 30.8+1.78, transverse diameter of
humeral head (TDHH) was 3.84+0.35, Vertical diameter of humeral head (VDHH) was 4.0+0.34 and
Highest Point of Humeral Head and Greater Tubercle (HHGT) was 4.5+0.33. Single nutrient foramen was
present in 88% of humeri. 88% of foramina were situated on the anteromedial surface.

Conclusion: The measurements play an important role in prosthesis manufacturing units, in designing the
prosthesis on basis of racial and ethnic variations. This study will help surgeons planning the surgical
intervention of the shaft of the humerus, which will possibly reduce the chances of non union or delayed
union.

Keywords: Morphometric, Humeral length, Transverse diameter of humeral head, Highest Point of
Humeral Head and Greater Tubercle, anteromedial surface.

INTRODUCTION
Nutrient foramen is an opening in the shaft of humerus. It leads to oblique nutrient canal passing through
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cortex and ultimately opens into the medullary cavity. The nutrient artery enters into the medullary cavity
through nutrient foramen and the canal which is a rich source of blood supply to the medullary cavity and
inner two-third of cortex of the humerus®. The nutrient blood supply is crucial for any long bones and it
should be preserved in order to promote the fracture healing?. Moreover, the presence of preserved nutrient
blood supply is essential for the survival of the osteocytes in cases of tumor resection, trauma, and
congenital pseudoarthrosis®.

The nutrient artery enters through the nutrient foramen, which is a branch of the brachial artery*. It is the
main source of blood supply to the humerus and is also important during the active growth period of the
fetus and during the early phase of ossification®. The nutrient foramen of the humerus is directed toward
the elbow. The knowledge of the location of the nutrient foramen is important in operative procedures to
preserve circulation®®, The vascular system of bone is closely related to fracture healing and hematogenic
osteomyelitis®. Detailed knowledge about the blood supply of long bones is important in the development
of new transplantation and resection techniques in orthopedics.

AIMS AND OBJECTIVES

e To find out the number and location of the nutrient foramen in relation to different surfaces, and the
site of the nutrient foramen in relation to different segments and directions of the nutrient foramen of
the humerus.

e To determine the number, location, site, and direction of the nutrient foramen.

MATERIAL AND METHODS

The present observational study was conducted on 50 (25 right and 25 left) dry humeri of unknown sexes

obtained from the Bone Bank of Government Medical College, Srinagar. Bones that were damaged and

had healed fractures, congenital anomalies, and significant pathological changes were excluded from this

study. Based on the above criteria, 10 bones were excluded. Side determination was done for all humeri.

The nutrient foramina were distinguished by the presence of a well-marked groove leading to the foramen.

All humeri were studied for the number, location, site, and direction of the nutrient foramen. Nutrient

foramen was observed with the help of magnifying glass. In case of humeri with multiple nutrient

foramina, the foramen that is larger in size is called the dominant foramen, and the other is called the

secondary foramen.

1. Humerus length (HL): The distance between the highest point of the humeral head and the lowest
point of the trochlea.

2. Transverse diameter of humeral head (TDHH): The diameter of the humerus head in the antero-
posterior direction.

3. Vertical diameter of humeral head (VDHH): The diameter of the bone in the lateral-medial
direction.

4. Highest Point of Humeral Head and Greater Tubercle (HHGT): The distance between the highest
point of the humeral head and the highest point of the greater tubercle.

5. Position of nutrient foramen.

The total length of humeri was measured by an osteometric board in centimeters. The distance of nutrient

foramen from the most proximal point of the humerus was measured by a vernier caliper in centimeters.

All observations were tabulated and statistically analyzed using a Microsoft Excel Spreadsheet (2010) and

Statistical Package for Social Sciences (SPSS Ver. 20).
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RESULTS
Table 1: Incidence, location, site of nutrient foramen in
relation with surface of humerus
Right Humerus| Left Humerus
g (n=25) (n=25) Total (n=50)
No. % No. % No. %
Single nutrient foramina 22 88.0 22 88.0 44 88.0
Incidence Double nutrient foramina 2 8.0 1 4.0 3 6.00
of nutrient | Triple nutrient foramina 0 0.0 0 0.0 0 0.0
foramen No nutrient foramina 1 4.0 2 8.0 3 6.0
Total 25 100.0 | 25 100.0 50 100.0
Anteromedial 21 84.0 23 92.0 44 88.0
L ocation Posterior 1 4.0 1 4.0 2 4.0
Anterolateral 3 12.0 1 4.0 4 8.0
Total 25 100.0 | 25 100.0 50 100.0
Proximal 1/3 0 0.0 1 4.0 1 2.0
Site Middle 1/3 22 88.0 23 92.0 43 86
Distal 1/3 3 12.0 1 4.0 6 12.0
Total 25 100.0 | 25 100.0 50 100.0

Single nutrient foramen was observed in 44 (88%) of the total humerus including 22 (88%) each on right
and left humerus. Double nutrient foramen were observed in 2 (8%) of the right humerus, 1 (4%) of the
left humerus, and three (6%) of the total humerus. Three nutrient foramen were not observed in our study
while nutrient foramen was absent in 3 (6%) of the total humerus including 2 (8%) and 1 (4%) on left and
right humerus respectively. It has been observed that a total of 50 nutrient foramina were observed and
they were present on anteromedial, anterolateral, and posterior surfaces. Out of 50 nutrient foramina, 44
(88%) were present on the anteromedial surface, 21 on the right side, and 23% on the left side. Of the
nutrient foramen, 4 (8%) were found on the anterolateral surface, out of which 3 (12%) were on the right
and 1 (4%) on the left side. The posterior surface had 2 (4%) of the nutrient foramen, out of which 1 (4%)
each were on the right and left side. Out of a total of 50 nutrient foramen, the maximum number was
observed in the middle one-third of the shaft 43 (86%), followed by the distal third 6 (12%). Only 1 (2%)
nutrient foramen was found on the proximal one-third of the shaft.

Table 2:
Parameter Average (in cm)
HL 30.8 £1.78
TDHH 3.84+0.35
VDHH 4.0+0.34
HHGT 4.5+0.33
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DISCUSSION

In our study average humerus length was observed to be 30.8+1.78, Transverse diameter of humeral head
was 3.84+0.35, Vertical diameter of humeral head was 4.0+0.34 and Highest Point of Humeral Head and
Greater Tubercle was 4.5+0.33. The similar results were observed by Kabakei A et al.

The present study showed that single nutrient foramen was present in 44 (88%) of humeri. A similar
finding was seen in studies by Laing PG (93%)° and Bhatnagar S et al. (90%)!. Joshi DH et al.'? and
Arfan NK et al.*3 reported single nutrient foramen only in 63% and 60.40% of humerus, respectively. The
present study showed that the prevalence of double nutrient foramen was found in (6% (n=3) of humeri,
which was very similar to the study done by Laing PG (7%)° and Bhatnagar S et al. (7.14%). Joshi et
al.*? found a higher incidence of a double nutrient foramen in 33% of humeri. Almost all authors observed
the presence of triple nutrient foramina in humeri*'41° The present study observed that triple nutrient
foramen was found in none of humeri, which was very close to studies done by Halagatti MS, Rangasubhe
P (2%)*® and Bhatnagar S et al. (1.43%)*. In this study, it has been observed that 6% (n=3) of humeri did
not have nutrient foramen, which was very similar to the study done by Ramya Sree et al.*8, who reported
that in such cases, 3.67% of humeri are supplied by periosteal arteries®’.

In the present study, 88% of foramina were situated on the anteromedial surface, which was in accordance
with the findings of Chandrasekaran S et al. (89.92%)* and Mansur DI et al. (88.86%)*°. In contrast to
this, a study done in Pakistan by Khan AS et al.?° reported a higher incidence (96%) of nutrient foramina
situated on the anteromedial surface. In our study, 86% of nutrient foramina were located in the middle
one-third of humeri followed by distal one-third in 12%. Only 1 nutrient foramina was found on the
proximal one-third of the humerus.

CONCLUSION

The measurements play an important role in prosthesis manufacturing units, in designing the prosthesis
on basis of racial and ethnic variations. This study will also help surgeons planning the surgical
intervention of the shaft of the humerus, which will possibly reduce the chances of non-union or delayed
union.
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