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Introduction: Knowledge of position of nutrient foramina of lobgnes can be useful in certain surgical procediBese ossification,
growth and healing depend on its vascularity. Matrartery is the main source of blood supply afébalong with periosteal arteries. The
topographical knowledge of these foramina is usefigertain operative procedures, in orthopedicwelsas in plastic and reconstructive
surgeries. AIM: The present study aims to deterntiree number and position of nutrient foramen ofatiend fibula and to observe
direction and obliquity of nutrient foramin8ubjects and Methods 100 adult dry bones including 50 tibia and 5Qufébwere studied.
Nutrient foramina were identified with naked ey€ke obliquity was determined with hypodermic needlee nutrient foramina location
was determined by dividing total bone into segmetfis locations were validated by calculating foraahindex. Results: It has been
observed that 98% (49) tibia has single nutrierdrfina, double nutrient foramiana present in 2%0ét Most of the nutrient foramina in
tibia are present in upper third i.e 65% (33). Rore index of tibia is 45.05 with standard deviataf 8.29.In fibula single foramen was
observed in 46 (92%) and double foramina 2 (4) thiede is no nutrient foramen in 2 (4). In 2 fibuleeving double nutrient foramen,
proximal foramen was directed downward and disiedrhen was directed upwards. In 50% (25) nutrierdrina is present in posterior
surface, most of nutrient are in middle third 4&%9.mean foraminal index of fibula is 45.05 witrareflard deviation of 8.29.
Conclusion: Our study has attempted to put together findimgmfdifferent studies regarding the number andtjposi and obliquity of
nutrient foramina of leg bones .The present studybe useful for orthopedic surgeons during praged like bone grafting and more
recently microsurgical vascularised bone transpléot and new graduates to understand the impatahautrient foramina of long
bones.
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this study the localization and number of the rmuitri

Introduction foramina on the lower limb long bones have been
Nutrient artery is the chief artery supplying tloeg bone investigated and the relevant literature reviewedd a
along with periosteal arteries. They usually takgin from compared.

regional artery of that region .The nutrient artengers shaft Subi M
of the long bones, through a foramen termed “notrie ubjects and Methods

foramen”. Nutrient foramen is an opening in the fslud The present study was conducted in 100 cleaneddsed
long bone which conducts the nutrient arteries &mel human adult tibia and fibula. Hepburn Osteometigart,
peripheral nerves into the medullary cavity of agdone. sliding calipers, hand lens, stiff wire and 21-gaugeedle
One or two main diaphyseal nutrient arteries etitershaft were used during study. They were obtained from the
obliquely throug]]h one or two nutrient foramina @0 pepartment of Anatomy Dr.pinnamineni Siddharthaiiog
nutrient canal§! In case where the nutrient foramen is of medical sciences and research foundation.

absent it is likely that periosteal vessels as reipti Bones without any abnormalities were selected foe t
responsible for blood supply of bof®. The nutrient present study. Parameters like age & sex were not

fora}menS] may be area of potential weakness in SOome cqngidered. Each of tibia and fibula was obseryedsing a
patients® The direction of nutrient foramen of all bones is magnifying lens for nutrient foramen on the shafttrient

away from growing end. Longitudinal stress fracsureay foramen was identified by its specific feature< lidevated
be associated with nutrient foremen and are conwrmgln margins and distinct groove proximal to it. Only lwe
in tibia,but occasionally in the femur, fibula apdtella: defined foramina on the diaphysis were acceptecarfima

Variations in direction of nutrient foramina havesen
observed in many tetrapod’s and there is some aityilin
the nutrient foraminal pattern in mammals and bffdin

at the ends of the bone are ignored.
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LATERAL BORDER

Tibia showing single nutrient foramen lateral totval line
on posterior surface of the shaft, directed downaar

Tibia showing single nutrient foramen on the ldt&@arder
of shaft, directed downwards.

a) Fibula showing nutrient foramen on posteriorfaue of

the shaft.
b) The proximal foramen is directed downwards arstiat
foramen upwards.

Results & Discussion

Total Length of Bone

Tibia: The distance between the proximal margin of the
medial condyle and the tip of the medial malleolus.

Fibula: The distance between the apex of the head of the
fibula and the tip of the lateral malleolus

Distance of nutrient foramina from upper end of bore:
It is measured from the most proximal end of thedto

the nutrient foramen by sliding calipers.

Foramina index:
The position of all nutrient foramina was deterndiniy
calculating the foraminal index (FI) using the fardax

FI = (DNF/TL) x @0
Where DNF=the distance from the proximal end oftibae
to the nutrient foramen; TL=Total bone length; FI=
foraminal index.
Comparison of various studies of tibia with pressnty
In all the studies [Table 3] more than 96% of tibad single
nutrient foramen while remaining had double foramien
the present study we noted maximum tibia had Ising
foramen 2% has double nutrient foramen which hasenb
mentioned by previous authors (Collipal E et
al.,2007;Longia Gs et al 1980; 1987;sendemire et al
1991;gumusburanE et al.,1994; Kizilkanat E et 2007 ;
)Presence of double NF in present study is in coroge
with all above authors except gumusburun et al94)9
where he got 11%. He also reported 2.8% having 3 NF
0.9% with no NF. Swapna et al study says that theze3.8
% of 3 nutrient foramen.

Studies (tibia) Mean length (mm) Position of maximum atrient foramen % of nutrient foramen
1 2 3 Absent

Kazilkanth et df' 358 middle 98 2 NA [ NA
Udhya Et &7 355. uppe 96.7 3.7 NA [ NA
Sharma et & NA NA 96 4 NA | NA
Mazengenya et &l 384.4 upper 99.4 0.6 NA NA
Mazengenya et @l 371.2 upper 98.3 1.7 NA NA
Swapna A et 361.9 upper 94.3 1.9 38| NA
Present study 375.5 upper 98 2 NA NA

Present study is cognate with other researcherfoation
Kazilkehtal

and location of maximum foramina except
had reported maximum foramens were on middle third

The mean length of tibia varied between 355.5 an.s3
mm in all studies. The mean length of tibia is &mito
previous studies (Collipol et al endemir et al, 1.99

tibia. Gumusburun et al 1994 and Kizilkanth et al, 2007)
Studies (fibula) Mean length (mm’ % of nutrient foramina

1 2 3 Absent
Kazilkant et df’ 340.2 93.1 5.5 NA 1.4
Sharma et & NA 92 NA NA 8
Mazengenya et al black 367.6 87 5 1 7
Africans®
Mazenenya et al white 360.7 86.1 8.9 NA 5
Africang®
Swapan et 353. 63.5 7.7 1.6 5
Present study 364.5 92 4 NA 4%
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Number of Nutrient Foramen Number of Bones Percentage
Single 49 98%
Double 1 2%

Percentage and Distribution of Nutrient Foramen in
Tibia

Tibial mean Fl was seen as 32.93 ranging betwwa @740
and located mainly in proximal third (65%) and (35
middle third.

Bhatnagar et al and Pereira et al reported tibiehrmFI as
(34.49%) and (32.7%) respectively which differed
statistically (p<0.05) but mean Fl (31.2%) by Kkahat et

al, was differed insignificantly from studied spmeins.
Comparison of various studies if fibula with presstudy

The mean length of fibula is between 340 -376 mm in
present study which is in concurrence with previstuglies
(Sendemir et al, 1991; Gumusburan E et al, 1994,
Klzilkanath et al, 2007)

The FI was observed to range between 31.6 to G%hé .
result is almost similar to the studies reporteddaynpos et

al, (1987); Sendemir et al.,(1991) Gumusburun alet
(1994), Vijayalakshmi SB. Et al, (2016)

In our study single NF were present mostly in madtHird

of the shaft which is similar to other authors asven in
above table such as
Collipol et al, absence of nutrient foramina inuli® were
reported by previous authors (Sendemir et al, 1991;

Mazengenya et al, Swapnd, et a;

Gumusburun et al, 1994; Kizilkanat et al, 2007; bhekar 2.
VR, 1967 and MC KeeEt. Al 1984).
In the present study absence of NF was seen inld%. s
fibulae having double nutrient foramen, the prodima
foramen was directed downwards and distal foramas w 4.
directed upwards.
Percentage and Distribution of Nutrient Foramen in >
Fibula

6.
Number of NF Number of bones Percentage
None 2 4%
Single 46 92% 7.
Double 2 1%

Majority of NF in the present study (96%) are lachtin
middle 1/3 of bone. They are alike with the (LonGi8 Et al
1980; Campos F et al, 1987; and wWith! In the present

Conclusion

Our study has attempted to put together findingsmfr
different studies regarding the number and positiand
obliquity of nutrient foramina of leg bones .Theegent
study will be useful for orthopedic surgeons during
procedures like bone grafting and more recently
microsurgical vascularised bone transplantation aet
graduates to understand the importance of nutf@amina

of long bones.
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