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Abstract

Introduction: Diaphyseal fractures of tibia cases are commonrihopaedics and traumatology department. While
planning a bone graft for a patient with traumausnour resection, the vascularity of the left olene in the donor site
is important as it influences the choice of graftoe usedM ethodology: The study was conducted on 50 adult dried
tibiae. Diaphyseal nutrient foramina were identifigy their elevated margins and by the presence distinct groove
proximal to them. Foramen index was calculateebults: All the foramina were present on the posteriofasg. Most

of the (80%) nutrient foramina were present latealertical line (17 on the right and 23 on thi¢ $&de). Eight nutrient
foramina were present on the vertical line. Onlp mutrient foramina were present medial to vertloa. The mean
foramen index between right and left tibiae wa®982 1.87 and 34.36 + 6.24 respectively. MajorBg%o) of nutrient
foramina were found on upper zone, 18% were obdeore middle zone and none were found on the lovesrez
Conclusion: Scarcity of nutrient foramina in the middle anavéw 1/3% of the shaft indicates poor blood supply to this
region of bone which may account for delayed umipnon union of the fractures at the lower parhefbone.
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I ntroduction

The diaphyseal nutrient arteries enter the shaftutjh
diaphyseal nutrient foramen (DNF) present on thaftsh
of long bone, the role of which is important in yiding
nutrition and growth of long bones [1]. The DNF in
most cases is directed away from the growing erttief
bone [2]. As stated, they ‘seek the elbow and fiteen
the knee’, indicate the direction of nutrient foiaenin
upper and lower limbs [2]. The nutrient foraminflaet
the bone vascularity [3]. The knowledge of the posi

of DNF is of medico legal and clinical importane§.[
Medico legally, total length of the bone could be
estimated by knowing ratio between the total leragtt
distance of the nutrient foramina from the ends [4]
Diaphyseal fractures of tibia are common in
orthopaedics and traumatology department. Fracture
through the nutrient canal disrupts the blood flavthe
nutrient artery, which may result in delayed unan
non union of the fractured bone [2]. Vascularizeaéd

graft is the preferred method used in bone
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reconstruction as it ensures the survival of bathod

and recipient bones [6]. A good blood supply is
essential for osteoblast and osteocyte survival Thg
present study was aimed to analyse the number,
location, direction of nutrient foramen in tibiahet
knowledge of which would aid orthopaedicians in
surgical procedures. Hence this study was undertake

Aims and objectives: To study the morphology and
topography of nutrient foramina in adult tibia

Materials and Methods

* The study was conducted on 50 adult dried tibiae
(20 right and 30 left). The dry bones were obtained
from the osteology section of Anatomy department,
Father Muller Medical College, Mangalore.

e The damaged bones and those with gross
pathological deformities were excluded from the
study.

» After side determinations, the nutrient foramina
were observed in all bones. They were identified by
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their elevated margins and by the presence of a
distinct groove proximal to them. Foramina at the
ends of the bone were ignored.

e The nutrient foramina were studied with regards to
the following data:

1.Number of foramen on the bone shaft.

2.Location of foramen in relation to the length o&th
shaft.

3.Size: Nutrient foramina smaller than the size of 24
gauge hypodermic needle were considered as
secondary foramina and were not includedHer
study. Foramina equal to or larger than this were
considered as dominant foramina.

Results
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4.Direction and obliquity: A fine stiff wire was used
confirm the direction and obliquity of the foramen

Foramen index (FI) was calculated using Hughes
formula [8].

FI = (DNF / TL) x 100.

Where DNF: The distance between the nutrient forame
and proximal end of the bone and TL: Total bone
length.

All measurements were done using osteometric board.
The statistical data analysis was carried out uUSR§S

17 (Statistical Package for social Sciences). The
descriptive statistical analysis was performed rémee,
mean, standard deviation calculated.

In the examined 50 (20 right, 30 left) adult dridada, single nutrient foramen was observed iroathem. All the bones
showed the nutrient foramina on the posterior serfdirected away from the proximal end. In relatiowertical zones,
majority (82%) of nutrient foramina were found goper zone, 18% were observed on middle zone ane were found

on the lower zone (Table 1).

Table-1: Distribution of diaphyseal nutrient foraminain vertical zones.

Side Number of Tibia/ Number of Lengthwise Number %
DNF distribution

Right 20 Upper 1/3 16 80%
Middle 1/3 20%
Lower 1/3 0 -

Left 30 Upper 1/3 25 83.33%
Middle 1/3 5 16.66%
Lower 1/3 0 -

Total 50 Upper 1/3 41 82%
Middle 1/3 9 18%
Lower 1/3 0 -

In relation to the vertical line, majority (80%) ofitrient foramina were present lateral to vertioad (17 on the right
and 23 on the left), 8 (16%) nutrient foramina wpresent on the vertical line and Only 2 (4%) rauttiforamina were
present medial to vertical line (Table 2). The mbane length of right tibia was 37.47 cm + 2.00 &eftitibia was 37.01
cm x 2.72. The mean foramen index of right tibies\82.99 + 1.87 and left tibia was 34.36 * 6.24 (&&).

Table 2: Location of nutrient foraminain relation to vertical line

Location of nutrient foramina

Lateral to vertical line

On thevertical line

Medial to vertical line

Right L eft Right

Left Right Left

17 23 2

6 1 1
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Table-3: Distance of nutrient foramina from the upper end of the bone and total bone length.

Distance (in cm) from the Total bonelength
) No of i Fl
Side upper end (in cm)
bone
Mean SD Mean SD Mean SD
Right 20 12.36 0.92 37.47 2.00 32.99 1.87
Left 30 12.41 1.65 37.01 2.72 34.36 6.24
Fig-1: Distribution of nutrient foraminain relation to vertical line
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Fig 2: Distribution of nutrient foraminain vertical zones
Discussion

Injury to the nutrient artery increases the chanckglelayed union or non union of the fractured doSo the
morphological knowledge of nutrient foramina is wnant for orthopaedic surgeons undertaking an epduction of a
fracture [9]. In our study, single nutrient foramiwere observed on all the bones. The results lateraith study of
Swati Gandhi [4]. Similar studies done in southidmdregion have reported few double DNF (Udaya T914%, Vrinda

[2]: 2%) (Table 4).

Table-4: Number of nutrient foramina in tibia shaft by different authorswith special referenceto the present

study
Author Single NF Double NF Region
Present study 50/50 0/50 Coastal Karnataka
Vrinda [2] 49/50 1/50 Coastal Karnataka
Swati Gandhi [4] 100/100 0/100 North India
Udaya [9] 130/140 10/140 Salem south
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Table-5: Comparison of distribution of nutrient foramina with respect to vertical line.

Situation of nutrient foramina
Author Lateral to On thevertical | Medial to vertical Region
vertical line line line
Present 40 (80%) 8 (16%) 2 (4%) Coastal Karnataka
Udaya [9] 99 (77.34%) 17 (13.28%) 12 (9.37%) Sademih
Vrinda [2] 35 (70%) 7 (14%) 8 (16%) Coastal Karthata
Swati Gandhi [4] 89 (89%) - 11(11%) Amritsar

Table-6: Comparison of location of nutrient foramina with respect to vertical zones.

Side Upper Middle L ower Total
Present study 41 (82%) 9 (18%) 0 50

Swati Gandhi [4] 100 0 0 0

Vrinda [2] 45 (90%) 5 (10%) 0 50
Longia [10] 193 (91.90%) 17 (8.09%) 0 210

In our study, the mean bone length on right andsieies were 37.47cm + 2.00 and 37.01 cm * 2.72ect®v/ely. Udaya
et al. [9] reports mean length of right tibia as2Z¥sm * 2.401 and mean length of left tibia as 3&® + 2.110. The
distance between the nutrient foramen and the bigiaint of intercondylar eminence on the rightesiehs 12.36 + 0.92
and on left it was 12.41 + 1.65. Udaya et al. Ejarts the distance between the nutrient foramdrttanhighest point of
intercondylar eminence on right side to be 10.79%cin565, and on left side to be 11.30 cm + 1.2R¥amen index of
right and left sides were 32.99 + 1.87 and 34.3624 respectively. While, Udaya [9] reported a foea index of 30.60
+ 3.804 and 31.45 + 2.906 between right and e si

In our study, majority (82%) of DNF's were found apper1/8. 18% of DNF's were found on middleiYznd none
were found on the lower 173 This correlates with previous studf@s 9]. Whereas, Swati Gandhi [4] reported all the
DNF’s to be on the upper 1/3Table 6). In our study the majority of nutrientdmina were located lateral to vertical
line, followed by on the line. The results correlatith previous studies [4, 9] (Table 5). Scaraifyhutrient foramina in
the middle and lower 1780f the shaft indicates poor blood supply to tieigion of bone which may account for delayed
union or non union of the fractures at the lowet p&athe bone.

The present study was done on the small sample Bimeage and gender differences were not takencmsideration
for the study. The morphology of nutrient foramimaght be altered in males and females. Sample of lbones
confined to a specific age group would be bettethasnutrient foramina of the long bones might kerad during
growth. Hence further studies carried on with gdarsample size would provide larger dataset whithoutline the
relationship and significance of number, size awhiion of nutrient foramen with bone metabolic\aist level, static
and dynamic stresses on different zones or segofidane.

Conclusion

The nutrient foramen reflects the vascularity dbag resection, dealing with tibial fractures from diet
bone; vascularity plays an important role in fraetu regions. Our study concludes that nutrient foramina
healing. As the distribution of nutrient foramerriea being scarce in the lower region of tibial shafactures
from region to region, race, species, our studysadd at lower end of tibia are prone for delayed unioman

the data of other studies of tibia in coastal regxy union.

other authors. It gives knowledge about the distiin
of nutrient foramina in north and south Indian dibsj
which helps the clinicians in the treatment of twmo
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