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Abstract:

Background: Fibularis tertius is a small, unipennate
muscle of the anterior compartment of thelegwhichis
peculiar to human. It is highly variable muscle. It acts
asadorsiflexor and evertor of thefoot. Fibularistertius
muscleflapisused for transposition and correcting any
laxity in the ankle joint by foot surgeons. Dista
attachment of it might play important rolein causation
of torsional stresses as observed in Jones fractures.
Aims: It was aimed to study the incidence of fibularis
tertiusmuscle and to observevariationsinits proximal
and distal attachments in Indian population. Material
and Methods: We studied 100 (right: 50; left: 50)
cadaveric lower limbs to observe the presence or
absence of fibularistertius muscle and variationsin its
proximal and distal attachments. Results: Fibularis
tertius was absent in 13%. We observed variations in
distal attachment of it. It was attached to 4" or 5"
metatarsal or both. In some cases we observed bifur-
cated tendon and duplication of tendon of thismuscle.
Conclusion: Variations of fibularis tertius muscle are
more frequent and its distal attachments are not
absolutely at a fixed position therefore a precise and
detailed knowledge of thismuscleisimportant for foot
surgeonsand anatomists.
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I ntroduction:

Fibularis tertius muscle (FTM) is a small,
unipennate muscle of the anterior compartment of
the leg which is peculiar to human [1]. Usualy
FTM is considered as a part of the extensor
digitorum longus (EDL) muscle which arises

from the distal third or more frequently, from the
medial surface of the fibula; the adjacent anterior
surface of the interosseous membrane and the
anteriorcruralintermuscul arseptum. It is inserted
into the medial part of the dorsa surface of the
base of the 5" metatarsal bone and extending into
the nearby deep fascia [2, 3]. FTM act as a
dorsiflexor when acting along with extensor
digitorum longus and tibialis anterior. It also acts
with fibularis longus and brevis muscles as a
strong evertor of thefoot which levelsthefoot and
helps the toes to clear the ground and this action
that improves the efficiency and enhances the
economy of bipedal mode of locomotion [3-
5].Also it has a specia proprioceptive role in
sensing sudden inversion and then contracting
reflexively to protect the anterior tibio-fibular
ligament which is the most commonly sprained
ligament of the body [6].

According to Jungerset al [7] appearance of FTM
isclosely related to the devel opment and evol ution
of EDL and its embryonic formation is based on
progressive separation from EDL until fina
insertion into lateral border of the foot. But
according to someresearchersitisamigrated part
of extensor digitorum brevis(EDB) of littletoe[8,
9] or it represents extensor digiti minimi with
displaced insertion to the base of 5" metatarsal [1].
Presence of FTM in human and absence of it in
other primates is an evidence of evolution and
supportsitsfunction of terrestrial bipedalism.
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The frequency of presence of FTM has increased
up to 95%inthehuman population. [10].

Different variations of the FTM are described in
literature- absence, duplication, additional dlip to
the fascia the 4th interosseous muscle, 4th
metatarsal bone and extensor aponeurosis of little
toe. Literature describes absences of FTM in 10-
18% population[2, 4, 9]. FTM showsvariationsin
its proximal and distal attachment. Many
researchers reported various modes of insertions
[11, 12]. According to Vertullo et al [13] insertion
siteof FTM isan important factor in case of Jones
fracture. FTM is used by plastic surgeons and
orthopedic surgeons while performing
tendoplasty, tendon transfer or resection surgeries
on foot. Also, its muscle flap and tendon is used
for transposition, for correcting any laxity in the
ankle joint and in transplantation surgeries on in
foot drop respectively [14].Therefore presence or
absence of this muscle is important from the
academic and clinical point of view.While
searching the literature we found that there are
very few studies regarding the anatomy of the
fibularistertiusmusclein Indian population.

Material and M ethods:

We studied 100 (right: 50; left- 50) cadaveric
lower limbs of male gender and approximate age
rangewas45to 70 years, to seethevariationinthe
fibularistertius muscle. The study was conducted
in the Department of Anatomy, Krishna Institute
of Medical Sciences Deemed University, Karad,
Maharashtra. All lower limbs were free from any
damage, fracture or pathology. We carefully
dissected the anterior compartment and dorsum of
the foot of each leg to see the presence or absence
of fibularis tertius muscle. When FTM was
present, we meticulously dissected it and cleaned
to see its proximal and distal attachments.
Observations of our study were noted and proper
photograph weretaken.

Results:

FTM was absent in 13 lower limbs. In remaining
87 lower limbs it was present on right side in 45
(51.72%) and on left side in 42 (48.27%).We
observedthreedifferent typesof FTM.

Type |- Completely formed independent belly of
FTM which was clearly distinct from extensor
digitorumlongus (Fig.1). It was present in 70
(80.45%) lower limb.

Fig. 1: Showing Typel - Clearly Distinct belly of
Fibularistertius(FT), from Externaldigitorum-
longus (EDL) and Distal Attachment of it on
Dorsum of 4" M etatar sal Bone (Black arrow).
Typell- Subdivided into two types: a) Belly FTM
was partially fused with the extensor
digitorumlongus with the independent tendon
(Fig. 2a). It was present in 5(5.74 %) cadaversand
b) completely fused belly of FTM with EDL but
independent tendon of FTM (Fig 2b) was present
in5(5.74 %) cadavers.
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Fig. 2a Showing Type Il A-Partially Fused
Belly (Thick Black Arrow) of Fibularistertius
(FT) with Externaldigitorumlongus (EDL),
with Independent Tendon which wasAttached
on 5" Metatar sal Bone(Thin Black Arrow)

Fig. 2b: Showing Completely Fused Belly of
Fibularistertius (FT) with EDL (Blue Arrow)
but Independent Tendon of Fibularistertius (
Black Arrow).

Type I11- Complete absence of FTM belly but an
independent tendon of FTM was arising from
EDL (Fig.3). Itwaspresentin 7 cadavers(8.04%).

Fig. 3 Showing Type I11- No Belly of Fibularis
Tertius but Fibularis Tertius Tendon (Black
arrow) was Arising as a 5th Tendon from
Externaldigitorumlongus(EDL).

We did not observe any variations in proximal

attachment of FTM but variations in its dista

attachment werereported asfollow:

1. Only on the dorsum of 4" metatarsal bone
(Fig. 1) in20(22.98%) cases.

2. Only on dorsum of 5" metatarsal bone
(Fig. 2a) in 39 (44.82 %) cases.

3. Twodipsof fibularistertiusmuscle, i.e. media
and latera dips.

a Media dip was merging with fascia and
lateral dlip getting attached on 4th MT (Fig. 4)
in1lcase(1.14%).

Fig. 4: Showing Bifurcated Tendon of Fibularis
Tertius (FT)-Medial Slip (MS) Merging with
Fascia While Lateral Slip (LS) Getting
Attached on 4" M etatar sal.

Fig. 5. Showing Tendon of Fibularis Tertius

Bifurcated Into Medial and Lateral Slips.

Medial Part was Getting Attached to 4"

M etatar sophalangeal Joint and Lateral Slip is

Attached to Distal Part of Dorsum of 5"

Metatar sal Bone.

b. Media slip was getting attached to 4" meta-
tarsophalangeal joint and lateral slip was atta-
chedtodistal part of dorsum of the head of the
5" metatarsal bone (Fig. 5) in 2 (2.29%) cases.

c. Medial slip was attached to 4" metatarsal and
lateral one was attached to 5" metatarsal (Fig.
6) in 20 (22.98%) cases.
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Fig. 6: Showing Tendon of Fibularis Tertius
(FT) which was bifurcated into Medial Slip
(MS) was attached to 4th Metatarsal and
Lateral Slip (LS) was attached to 5th
Metatarsal.

4. Fibularis tertius was giving 4" tendon of
extensordigitorumlongus (Black arrow) and
its tendon has separate insertion on distal part
of 4" metatarsal (Fig. 7) inone (1.14%) case.

Fig.7: ShowingFibularisTertiusMuscle(FTM)
and 4" Tendon of Extensordigitorumlongus
Had a Single Belly. Fibularis Tertius Tendon
was attached on Distal Part of 4" Metatarsal
(bluearrow) and Black Arrow Shows4" tendon
of Extensordigitorumlongus(EDL).

5. Duplication of tendon of fibularistertius. One
tendon (Thin black arrow) was arising from
EDL and getting inserted on 4" metatarsal and
second tendon (Thick black arrow) was of
fibularis tertius which was inserting on
dorsum of 5" metatarsal bone (Fig. 8) in 3

Fig. 8: Showing Duplication of Tendon of
FibularisTertius(FT), Black Arrow isShowing
Separate Tendon which was Arising from
Externaldigitorumlongus (EDL) and Getting
Inserted On 4" metatarsal. |ndependent
Tendon of Fibularis Tertius was Inserting on
Dorsum of 5" M etatar sal Bone.

Fig. 9: Showing Distal Attachment of Fibularis

Tertius(Ft) on 4" and 5" M etatar sals

6. Inonecase(1.14%) tendon of fibularistertius
was forming an aponeurotic expansion at
insertion site (Fig. 9) and attaching on 4" and
5" metatarsals.

Discussion:

The fibularis tertius muscle is present in humans
with much variation. Rarely it isfound in apesand
monkeys but its presence is increased in the
gorillas[10]. Variations of this muscle suggest that
it may be aprimitive condition for anthropoids[7].
The frequency of FTM has increased with evolu-
tion and probably that isthe reason why it might be
found in 95% of the human population [10]. In the
present study, thefibularistertiusmuscle hasbeen
absent in 13% caseswhich isin line with the Joshi
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et al [9] and other researchers who studied this
muscle in cadavers (Table 1) except Rourke et al
[12] and Kunnika et al [15] reporting lesser
prevalence of it. Witvrouw et al [4] have studied
the significance of thismusclein ankleinjuriesand
concluded that, absence of FTM neither would
affect the movements of foot nor increase the
prevalence of ankle or 5" metatarsal bone injuries.
According to Krammer et al [16] FTM isthe most
lateral fasciculus of the extensor digitorum longus,
and it isasmall muscle clearly separated from the
latter. We reported three different types of FTM
bellies. We have observed compl etely distinct belly
of FTM from extensor digitorum longus (Fig.1) in
80.45 % while Joshi et al [9] have described it in
90%. In 8.04 % of lower limb there has been a
complete absence of FTM belly but an independ-
ent tendon of FTM being arising from EDL (Fig.
3).

Variationsinthedistal attachment of theFTM have
been reported by many researchers[4, 5,9, 17]. We
have observed the distal attachment of this muscle
on dorsum of 4" metatarsal, 5" metatarsal or on
both metatarsals. We have observed two dips of
distal attachment of FTM (Fig. 4, 5, 6) in 23 (26.43
%) cadavers. Jannaand Roy [ 18] havereported two
dips of distal attachment of it; media dip being

attached to dorsal digital expansion of 5" toe and
dorsum of the head of the 5" toe but we have not
reported such type of attachment. The most
common type observed by us has been medial dip
which was attached to 4" metatarsal and lateral one
being attached to 5" metatarsal (Fig. 6) which
extended onto under surface of the 5" metatarsal
and deep fascia of the foot. Rourke et al [12] also
reported same type of attachment. Joshi et al [9]
have observed that, tendon of FTM extended
beyond fifth metatarsal up to metatarsophalangea
joint of fifth toe in 4%, but we have found exten-
sion of media dlip of tendon of FTM up to 4"
metatarsophalangeal joint in 229 % (Fig. 5).
Present study hasreported duplication of tendon of
fibularis tertius in 2.82% (Fig. 8) and reported
incidenceof itinliteratureis1-2%7(4, 11].

We have observed very rare and interesting
variation of FTM in one cadaver. EDL has had
only 3 tendons and tendon for little toe to be
arising from FTM. FTM has had separate inser-
tion on distal part of 4" metatarsal (Fig.7). While
searching the literature we have not come across
such type of variation which is unique. Though it
israreit should bekeptinmindthat FTM may give
riseto tendon of EDL.Thusthe precise knowledge
of variations of FTM may be helpful for foot

Table 1: Showing the Incidence of Fibularis Tertius M uscle Reported By
VariousAuthors

Population | Incidence of
Author Type of study sudied ETM (%)
Krammer et al (1979) [15]; (n= 169) | Cadaver dissection | Austria 92.2

Kunnika et al (2004) [17]; (n= 247)

Cadaver dissection | Thai 95.55

Domagala et al (2006) [19];(n= 193) | Cadaver dissection | Poland 83.16
Joshi et al (2006) [9]; (n= 110) Cadaver dissection | Indian 89.55
Witvrouw et al (2006) [4]; (n=200) | Surface anatomy Belgium 81.5
Rourke et al (2007) [12]; (n=41) Cadaver dissection | Swansea, UK | 93.9
Ramirez et al (2010) [20]; (n=168) | Surface anatomy Chile 49.11

Present study (2014) (n=280)

Cadaver dissection

Indian 87
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surgeons, radiol ogist and anatomi st al so.

Conclusion:

This study has been carried out to report the
incidence and variationsinits proximal and distal
attachments in Indian population. We have
observed three different types of FTM bellies and
varieties of variations of its distal attachment.
Because of the bipedal mode of locomation the
musculature of the lower limb of humans has
greatly modified and some of muscles are still in

progress of evolution and are appearing like the
fibularistertius. Frequent variationsareseeninthe
FTM as regards their mode of attachment espe-
cially distal, which indicate that it has not reached
its final stage of evolution and till searching its
destination. Detailed study of this muscle should
be carried out in different population groups with
the help of cadaveric and fetal dissection, radiol-
ogy and surface anatomy which will provide us
additional knowledge.

References:

1. Bergman RA, Thompson SA, Afifi AK, Saadeh FA.
Compendium of Human Anatomic Variations, Text,
Atlas and World Literature. Baltimore & Munich,
Urban & Schwarzenburg. 1988: 141.

2. RomanesGJ. Cunningham'stextbook of anatomy. 11th
ed. London, Oxford: University Press; 1978: 377-8.

3. Standring S, Gray H. Gray's anatomy: theanatomical
basis of clinical practice. 40th ed. London:
ChurchillLivingstoneElsevier. 2008:1419.

4.  Witvrouw E, VandenBorre K, Willems TM, et al. The
Significance of Peroneus Tertius Muscle in Ankle
Injuries A Prospective Study. Am J Sports Med 2006;
34:1159-1163.

5. Das S, Haji Suhaimi F, AbdLatiff A, Pa PaHlaing K,
AbdGhafar N, Othman F. Absence of the peroneus
tertius muscle: cadaveric study with clinical
considerations. Rom J Morphol Embryol 2009; 50:
509-511.

6. Moore K L, Daley AF, Agur AM. Clinical Oriented
Anatomy. 6" ed. India: Wolters Kluwer Pvt. Ltd. 2009:
589.

7. JdungersWL,MeldrumDJ, Stern JT. Thefunctional and
evolutionary significance of the human peroneus
tertiusmuscle. JHumEvol 1993; 25: 377-386.

8. Wood JonesF. Structure and functionsas seeninthefoot.
2" ed. London: Baillire, Tindall and Cox; 1949: 158-159.

9. Joshi SD, Joshi, SS and Athavale SA. Morphologyof
peroneustertiusmuscle. Clin Anat 2006; 19:611-614.

10. KimuraK, Takashashi Y. The peroneus tertius muscle
in the crab-eating monkey (Macacafascicularis).
OkajimasFoliaAnatJpn 1985; 62:173-185.

11. Macalister A. Additional observations on muscular
anomaliesin humananatomy. TransRIrish Acad 1872;

25:125-130.

12. Rourke K, Dafydd H, Parkin IG. Fibularis Tertius:
Revisiting theAnatomy. Clin Anat 2007; 20: 946-949.

13. Vertullo CJ, Glisson RR, Nunley JA. Torsional strains
inthe proximal fifth metatarsal: implicationsfor Jones
and stress fracture management. Foot Ankle Int 2004;
25: 650-656.

14. Ozkan, T,Tuncer S, Ozturk K Aydin A, Ozkan,S.
Tibialis posterior tendon transfer for persistent drop
foot after peroneal nerve repair. J Reconstr Microsurg
2009; 25:157-164.

15. Kunnika C, Jantima R, Wimon R. The presence of the
peroneous tertius muscle in Thai people. SriajHosp
Gaz2004; 56; 216-221.

16. Krammer E, LischkaM, Gruber H. Gross anatomy and
evolutionary significance of the human peroneous 111.
Anat Embryol 1979; 155: 291-302.

17. PoonamV, Anterpreet KA, Sudhir A. Peroneus tertius
an evolutionary appearing muscle: A case report.
Journal of Life Sciences2011; 3: 97-99.

18. JanaR, Roy TS. Variant insertion of thefibularistertius
muscle is an evidence of the progressive evolutionary
adaption for the bipedal gait. Clinics and Practice
2011, e81:169-71.

19. DomagataZ, Gworysl B, KreczynskaB, Moghel 1 S. A
contribution to the discussion concerning the
variability of the third peroneal muscle: an anatomical
analysis on the basis of foetal material. Folia Morphol
2006; 65: 329-336.

20. Ramirez D, Carolina G, Caballero P, Zavando D,
Cantin M, Gadames|S. Clinical evaluation of Fibularis
tertiusmuscle prevalence. Int J Morphol 2010; 28: 759-
764.

"Author for Correspondence: Dr Surekha D. Jadhav, Dept of Anatomy, Padamashree Dr. Vithalrao Vikhe Patil Foundation
Medical College, Vadgaon—-Gupta (Viladghat)-414111, M.I.D.C., Ahmednagar, Maharashtra, India
Cell: 9923373960 Email: drsurekhadjadhav@gmail.com, drsurekha 32@yahoo.in

© Journal of Krishna I nstitute of Medical Sciences University 69



