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introduction- Bones are structures that adapt to their mechanical environment and from the fetal age adapt to the presence of 
naturally occurring holes. These holes are called as nutrient. 
Method-The study was conducted on 100 fibulae, using osteometric board, vernier caliper, and hand lens. Adult fibulae were 
examined for position of nutrient foramen from the styloid process by calculating forminal index using  Hughs formula and its 
variation. 
Result-   most common distribution of nutrient foramina was on middle one third of the bone (Type-2), seen in 86.59% of 
fibulae, followed by 7.2% in lower one third (Type-3), and then 6.18% on upper one third of bone (Type-1) with mean Forminal 
Index(FI) 43.04±9.35, mean length of fibulae is 35.87 (SD�2.35), distance of nutrient foramina (DNF) is 15.41 (SD�3.63).
Conclusion-. Most common location of nutrient foramen was in the middle 1/3rd of posterior surface of fibula. Thus middle 
1/3rd of fibula must be used for transplant to reconstruct mandible, stabilization of spine and tibia, as well as for dental implants, 
and also in avascular necrosis of femoral head.

ORIGINAL RESEARCH PAPER Anatomy

STUDY OF POSITION OF NUTRIENT FORAMEN ON 
FIBULA, ITS VARIATION AND DISTANCE FROM THE 
STYLOID PROCESS AND ITS CLINICAL IMPORTANCE 
IN VASCULAR GRAFTING.

KEY WORDS: Nutrient 
Foramen, Forminal Index, Fibula.

Introduction: Bones are structures that adapt to their mechanical 
environment and from the fetal age adapt to the presence of 
naturally occurring holes. These holes are called as nutrient 
foramen; they allow blood vessels to pass through the bone 

1cortex . Nutrient arteries are the main blood supply to long bones, 
and are particularly important during the active growth period, as 

2well as during the early phases of ossification . Bone grafting is a 
very well established surgical procedure that replaces missing 
bone. Bone grafts are used to treat various disorders, including 
delayed union and non union of fractures, congenital pseudoarthrosis, 
and osseous defects from trauma, infection, and tumors. Bone 

3grafts are also used in plastic and facial surgery for reconstruction . 
The morphometric analysis of the position of the nutrient foramen 
of fibula will help in harvesting vascularized graft of the bone to 
reconstruct and close the bony defects.

Material and method: The material for present study comprised 
100 fibulae available in the Postgraduate Department of Anatomy, 
Government Medical College, Jammu.

Inclusion criteria
The fibula bone for the study fulfilled the following criteria.
1. Bones were dry and properly cleaned.
2. Bone with incomplete ossification, fragmented, or any gross 

pathology was excluded.

Instruments used: Following instruments were used for the 
study.
1. Vernier caliper: used to measure distance from proximal end 

of the bone to the nutrient foramen.
2. Osteometric board: to measure length of bone.
3. Hand lens: used to locate nutrient foramen.
4. Black marker pen: for marking the position of foramen on the 

bone.

METHOD:  After determining the side of fibula, the length of 
fibula was measured by osteometric board. Nutrient foramina 
were identified by the presence of well marked groove leading to 
them, often slightly raised edge at the commencement of that 
canal. The nutrient foramen was studied in regards with position 
of nutrient foramen, its variation and distance from the styloid 
process. The position of all the nutrient foramina was determined 
by calculating a Forminal index (FI) by applying the Hughes 
formula.

Calculation of the Foraminal index (FI)
The position of all nutrient foramina was determined by 
calculating Foraminal Index (FI) using the formula:-

FI = DNF/ TL× 100(Hughes 29 formula)

DNF = the distance from the proximal end of the bone to the 
nutrient foramen measured by Vernier caliper.

TL = Total length of fibula from proximal end of bone to the tip of 
lateral malleolus in cm by using osteometric board.

According to FI, position of nutrient foramen was divided into 3 
types.
Type 1 FI up to 33.33%, the foramen was in proximal one third of 
bone.
Type 2 FI from 33.33% to 66.66%, the foramen was in middle one 
third of bone.
Type 3    FI above 66.66%, foramen was in distal one third of 
bone.

Measurement with vernier caliper from tip of styloid process to the 
nutrient foramen.

Result :
Table 1:  Length Of Fibulae, Distance Of Nutrient Foramina 
With Forminal Index (fi)

Table 1: shows mean length of fibulae 35.87 (SD�2.35), distance of 
nutrient foramina (DNF) is 15.41 (SD�3.63), Forminal Index (FI) 
43.05 (SD�9.35).

Table 2:  Length of right fibula, with Distance of nutrient 
foramina and Forminal Index (FI) 

Table 3:  Length of left fibula, with Distance of nutrient 
foramina and Forminal Index (FI)
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Parameter Mean ± SD Minimum Maximum
Fibula length 35.87 ± 2.35 33.52 38.22

Distance of nutrient 
foramen

15.41 ± 3.63 11.78 19.04

FI 43.05 ± 9.35 33.7 52.4

Parameter Mean±SD Minimum Maximum

Fibula length 35.76±2.35 30 41.5

Distance of nutrient 
foramen

15.78±3.69 11.1 30

FI 44.07±9.45 30.2 77.9

Parameter Mean±SD Minimum Maximum

Fibula length 35.99±2.36 30.2 40.2
Distance of nutrient 

foramen
15.05±3.58 12 25.22

FI 42.04±9.26 33.33 69.1
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Table 4: Distribution of the nutrient foramina based on 
Forminal Index (FI) of the fibulae

Picture showing presence of nutrient foramen in middle one third 
of bone.

Fig 1: Bar diagram showing distribution of the nutrient 
foramina based on Forminal Index (FI)

Table 4 (Fig. 1) shows that most common distribution of nutrient 
foramina was on middle one third of the bone (Type-2), seen in 
86.59% of fibulae, followed by 7.2% in lower one third (Type-3), 
and then 6.18% on upper one third of bone (Type-1).

Picture showing presence of nutrient foramen in lower one third of 
bone.

Discussion: 
In the present study most of the nutrient foramen were located in 
the middle third of the bone 86.5% (84), the rest of the nutrient 
foramen were located in the lower third of the bone 7.2% (7) and 
in 6.1% (6) was placed on the upper third of bone, with mean 
Forminal Index 43.04±9.35. So these observations prove the fact 
that nutrient artery of fibula enters the bone mostly in the middle 
third segment. 

4Our study is very close to the study conducted by Gupta et al.,  
who observed 81.95% of nutrient foramen located in the middle 

5third of bone. Similarly another author, Malukar and Joshi  
found 74% of nutrient foramen in middle 3rd of bone which is in 
accordance with our study. The location of nutrient foramen were 
also in agreement with the previous studies done by Mysorekar6, 

7 8 9Gumusburun et al.,  Bilodi and Reddy  , Bhatnagar et al., as 
they also found that most common location of nutrient foramina 

rd 10were in middle 1/ 3 of bone. While as, Guo  reported that 
majority of nutrient foramen were located in the proximal 1/ 3rd of 
bone which is not in agreement with our study.

Knowing the variation in the distribution of nutrient foramen is 
important preoperatively, especially regarding the fibula used in 
bone graft. In the majority of the specimen, the nutrient foramen 

rd were located in the middle 3 of the fibula, which is the segment 
that must be used for the transplant, if one desires that the implant 
include both endosteal and peripheral vascularization Collipal et 

11al., .

The mean length of fibulae in the present study was found to be 
35.8 ± 2.35cm. The mean distance of nutrient foramen from 
proximal end of the bone to the nutrient foramen (DNF) was 15.4 
±3.63cm.Compared to the mean length of fibula, the nutrient 
foramen was 35.8÷15.4=2.32.The half length of the fibula was 
estimated by dividing the total length by 2, i.e. 35.8÷2=17.9cm 
.So the location of nutrient foramen is 17.9-15.4=2.5cm. It means 
that nutrient foramen is located 2.5cm proximal to the midpoint of 
bone.

Conclusion: Exact knowledge of position and distribution of the 
nutrient foramina in bone is important to avoid damage to the 
nutrient vessels during surgical procedures like vascularized free 
fibular grafts. Most common location of nutrient foramen was in 

rd rdthe middle 1/3  of posterior surface of fibula. Thus middle 1/3  of 
fibula must be used for transplant to reconstruct mandible, 
stabilization of spine and tibia, as well as for dental implants, and 
also in avascular necrosis of femoral head.
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Upper 1/3 
(Type 1)

Middle 1/3 
(Type 2)

Lower 1/3 
(Type 3)

Total

Right 3 (5.45%) 47 (85.45%) 5 (9.09%) 55

Left 3 (7.14%) 37 (88.09%) 2 (4.76%) 42

Total 6 (6.18%) 84 (86.59%) 7 (7.2%) 97
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