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Abstract
Background

Free vascularised fibular bone grafting has gained popularity in various
Orthopaedic and Oral & maxillofacial reconstructive surgeries. The objective of
the present study was to identify the morphology and topography
of nutrient foramina of fibula and to determine the foraminal index

Methods

The study comprised “@ examination of 100 fibulae

specimens. Each bone was divided into 03 parts and topographical
each section. The nutrient foramina were

analysis was performed on e
identified macroscopically using size 24-gauge needle. Modified

Hughes formula was used to calculate the foraminal index using distance of

(FI) of the fibula using a more surgeon friendly bony :‘e landmark.

foramen (DF) from distal end which is easier to palpate in living human beings, total
length of fibula (TL); and the formula was DF/TL x100.
Results

With respect to fibulae, 98% had single foramen and foramen was absent in 2%. The mean foraminal
index (FI) was 56% for fibulae using modified Hughes’ formula. The majority of the fibulae showed nutrient
foramen in the middle 3rd in relation to distal end of fibula.

Conclusion

The study provides information on the morphology of nutrient foramina in relation to easily palpable
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Introduction

Vascularised bone grafting has become a
treatment of choice in various reconstructive
surgeries [1-4]. Knowledge of Anatomy of nutrient
arterial blood supply to fibula is important for surgeon as
it provides a useful adjunct in preoperative and
intraoperative assessment to avoid potentially disastrous
ischaemic complications after harvest of the flap. Clinical
examination is often supplemented by other
investigations. Postal survey results show most of
surgeons relying on preoperative clinical examination
with colour flow doppler in the initial assessment of
lower limb’s vascularity followed by some kind of
imaging studies [5].

The relatively invasive CT Angiography has the
advantage of showing vascular anatomy but incidence of
contrast allergy and nephrotoxicity are the associated
risks. Magnetic resonance (MR) angiography has
become increasingly popular and has the advantage of
being non-invasive with comparable accuracy [5],
however its availability in peripheral hospitals plus
increased costs are limiting factors.

There is relative paucity of literature a pe

to exact morphology and topo I
nutrient foramina in fibula. h on
Pubmed was carried out by Bol combining
the terms ‘Diaphysial’ and ‘nutrient men’ and ‘Fibula’
which revealed only few such studies [6-10]. In almost
all these studies the nutrient foramen was calculated
using proximal end of femur as reference point.

The aim of this review is to equip surgeon with
back ground anatomical knowledge which is beneficial
while operating for vascularised fibular bone graft
considering a more easily palpable bony landmark during

surgery.
Material and Methods

100 bone specimens were studied at our
institute and King’s college London Institute; a size
24-guage needle was used to macroscopically identify
nutrient foramen. In our study we calculated the
foraminal index (FI) taking lower end of fibula or lateral
malleolus as reference point (Fig. 1). The reason for
using distal end of fibula instead of proximal end is due
to the fact of increasing level of obesity in these patients
and potential difficulty encountered by surgeon due to
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various body habitus factors [11]. The distal end is
easier to palpate in living human beings as it is more
prominent and mainly subcutaneous.

Results

Out of 100 bone specimens studied, 98 showed
definite nutrient foramen confirmed by needle insertion,
02 bones did not show the nutrient foramen. The reason
could be ossification, due to lack of availability of
forensic data for these specimens we are not sure about
the exact age of these bone specimens. The mean total
length of fibular specimens was found to be 35.41 cm,
mean foraminal distance from distal end of fibula was
19.69 cm with mean Foraminal index (FI) using modified
Hughe’'s formula FI =DF/TLx 100 (DF stands for
distance of nutrient foramen from distal end and TL
stands for total length) waS#B6% with standard deviation

of 0.071.
uesupplied from one or more

eroneal artery. In the present study,
the single fibular foramen in 98% of the
hich is similar to the reports of Zahid et al [6],
Campos et al [12] and McKee et al [13].

In study by Zahid et al [6], 85 bones (96.6%) of
right side and 79 bones (98.8%) of left side had a single
nutrient foramen. Mean foramen index was 47.6 for left
and 50.2 on the right side. In the Korean study by Choi
et al [14], the location of the nutrient foramen was
found to be just proximal to the midpoint. The study by
Kocabiyik et al [8] also found most nutrient arteries
were near the middle third of the fibula. In study by
Gumusburun et al [10], the common location for
nutrient artery foramen is middle third of fibula 98.0 %.
The mean foraminal index of the fibula was found to be
48.14 %. Campos et al [12] studied the nutrient
foramina of both upper and lower limb long bones in
Spanish specimens and found that in the fibula the
nutrient foramen index is between 35 and 67 %.
According to the Turkish study from Kizilkanat et al [9],
foramina were located on the diaphysis and calculated
Foraminal index between 26—83% for the fibula. In the
present study, it was observed that the foramina were
located on the diaphysis. The majority (90%) of the
fibular specimens, foramina were located at the middle
3rd of fibula. These findings are almost similar to the

Discussio
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Figure 1. A fibula specimen and materials used in

methods

previous reports from other
however, these mentioned studies
calculated the foraminal index

studies;

using proximal end of fibula
as reference point.

The absence of nutrient
foramina in long bones is well  known
[7,8]. It was reported that in instances where

the nutrient foramen is absent, the bone is likely to be
supplied by periosteal arteries. In the present study, the
nutrient foramen was absent in 02 bone specimens
however due to lack of availability of forensic data we
are not sure if it represents age related ossification.

Our study has some potential limitations. These
include age and sex differences which were not
considered as we were not able to estimate the age and
gender of the bones studied. The present study could
not address these factors as the study involved cadaver
dry bones without availability of forensic data. These
differences might alter the results as the anatomy of
foramina might differ according to gender and age.

Conclusion

The present study provides valuable information
on the fibular bone nutrient artery foramina using an

6“(6

easily palpable bony landmark. As
techniques such as microvascular bone
transfer are becoming more popular, information
relating to the anatomical description of these
foramina is vital to preserve the circulation of affected
bony structures. Use of a bony land mark which is easily
palpable during surgery could be helpful for surgeon.
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