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Abstract : The peroneus tertius is a small partially separated portion of the extensor digitorum
longus, as its fifth tendon, but has an important role in locomotion and in the evolution of human beings.
It supports and stabilizes the longitudinal arches of the foot while standing and locomotion during bipedalism.
In particular, it assists in everting the foot, which is a characteristically human movement. This study was
performed by dissecting 247 legs from 144 cadavers. In these cadavers, we found a high percentage of the
presence of this muscle, the peroneus tertius, (95.55%). The absence of the muscle was rare,; only in 4.45%.
Regarding the muscle size, which was calibrated at the ankle joint and compared with the common tendon
of the extensor digitorum longus at the same area, the proportion was very large at 34.77 % in the right leg

and 39.55% in the left leg. The results of this study emphasized and clarified the important role of this
muscle.
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INTRODUCTION

The peroneus tertius, a muscle in the anterior
compartment of the leg, is a small partially separated
portion of the extensor digitorum longus, as if it were
its fifth tendon’. It arises in common with the extensor
digitorum longus, from the lower part of the anterior
surface of the fibula and from adjoining fascia®,
interosseous membrane and anterior crural
intermuscular sepium. Its tendon runs with those of
the extensor digitorum longus and passes behind the
superior and in a loop of the inferior extensor
retinaculum, It is inserted into the dorsum of the
fifth metatarsal near its base, or into the deep fascia
nearby? (Figure 1). It assists in dorsiflexion of the
ankle joint and in everting the fool. Moreover, the
peroneus tertius pulls upon the lateral longitudinal
arch of the foot to stabilize the arch from the action
of peroneus longus muscle, which acts to increase
the general concavity of the sole’. This muscle, the
peroneus tertius, is a muscle for which evolution may
be rendering mare important, for eversion, which s a
characteristically human movement®. This muscle is

ofien absent?, Discussion of this absence, however,

is often neglected in maost anatomy text, with the
exception of, Gray’'s Anatomy', which states that the
peroneus tertius was missing in 4.4% of dissections,
according to Werneck (1957)%. Jungers et al (1993)*
also said that the frequency of peroneus tertius in
humans is approximately 95%.

The purpose of this study is to find the
frequency of peroneus tertius presence, by dissecting
the cadavers used for medical students of the
Department of Anatomy, Faculty of Medicine at Siriraj
Hospital. The study aims to determine the frequency
of its presence and to describe its size, when compared
with the size of the common muscle at the ankle joint.

Extensor digitorum
longus

Paroneus terfius

Figure I. Diagram showing the attachment of the
peroneus tertius,

MATERIALS AND METHODS

The anterior compartment of legs were
disseeted from cadavers used by medical students of
the Department of Anatomy, Faculty of Medicine at
Siriraj Hospital. This activity was performed over
three education years, thirty-nine specimens in 1995,
fifty-seven in 1996 and forty-eight in 2003. The
dissection was done on both the right and left legs.
The muscles in the anterior compartment are tibialis
anterior, extensor hallucis longus, extensor digitorum
longus and peroneus tertius.  The peroneus lertius
muscles, il present, were identified and cleaned. The
calibration of the size of the common muscle of the
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extensor digitorum longus and peroneus teriius were
done by use of a vernier caliper at the ankle joint,
Then the calibrations were done again at the peroneus
tertius muscle. Finally, the peroneus tertins muscles
were photographed, and the data were analyzed
statistically.

RESULTS
The peroneus tertius muscle was carefully
studied by detailed dissection and cleaning of the
lower extremities (Figure 2). A total of 144 cadavers
were included: 68 females and 76 males (Table 1),

Figtire 2. The presence of the peroneus tertius (arrow
head).
EDL = Extensor digitorum longus.

The dissection was done on both legs in 113
cadavers, which were 48 females and 55 males. The
dissection was done only on the right leg in 31
cadavers, which were 14 females and 17 males,
Anather 10 cadavers were dissected only at the left
leg, for which & were females and 4 were males. In
total, 247 legs were dissected, which were 116 female
and 131 male legs. We [ound the absence of peroneus
tertius on both legs in 4 cadavers, of which 1 was
female and 3 were male. The absence of the peroneus

tertius of only the right side (Figure 3) was found in
| cadaver, which was female and the absence on the
left leg, (Figure 4) were found in 2 cadavers, in which
| was female and | was male. From 247 dissected
legs, the absence of the peroneus tertius was present
in 11 legs or 4.45%, 4 of which were females (3.45%)
and 7 of which were males (5.34%).

Figure 3. The absence of the peroneus tertius on the
right leg.

The maximum widih of the common fiber
al the ankle joint was 196 mm., which was on the lelt
leg of a male cadaver, The maximum of the right leg
was 18,1 mm. and also inamale (Table 2. In females,
the maximum width of the common fiber at the ankle
joint was 14.4 mm., which was on the left leg, while
the maximum width of the right leg was 14.0 mm.
The minimum width of the common fiber at the ankle
joint was 6.0 mm., which was on the left leg in a
female, and the mintmum width of the common ber
at the right leg in a female was 6.8 mm. The minimum
width of the common fiber at the right leg was 6.3
mm., which was in a male, while the minimum width
of the common {iher of the lefl leg in 2 male was 7.0
mm, The mean widith of the common fiber of right
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Table 1. Shows the numbers of the precense and the absence of the peroneus tertius.

Sex MNumber  Right Left Both Total Absent  Ahsent Absent Total FPercentage
of peroneus  peroncus  peronens  dissected  right Left peronens  absence ol

cadavers  fertius tertius tertius  Peroneus PeTOReNs  peronens tertius, of peroncus
only only tertius  tertius tertivs  Dboth sides  peroncus  tertius

only tertins absence
Male 6 17 4 55 131 0 L 3 7 5.34
Female L] 14 6 48 116 I 1 I 4 3.45
Total 144 LR 140 113 247 1 2 4 I 4.45

Table 2. Shows the sizes of the extensor digitorum longus muoscle and the peraneus tertius muscle at the ankle
joint and their proportion.

Common fiber (mm. ) Peroneus tertius (mm.) Proportion of Peraneus Lertius
to Common fiber (%)
Male Female Both sexes viake Female Loth sexes riale Femule Baoth sexes

Rtbeg Ltleg Rilep Lileg Hileg Lileg Rideg Lilep Rileg Litlep Riley Ltleg Rtleg Ltlep Rtleg Lileg Rileg Ltleg

Max 18,10 1960 1400 1440 1810 1960 (120 1008 670 T80 1020 1ROG 7500 4640 46200 6100 7590 66,40
Min 630 700 6B0D G000 A3D AO0 LTOD 200 100 LOD 100 106 1790 1830 12,50 1220 1250 12.20
Mean 11,29 1140 976 1036 10,59 1089 418 479 325 401 375 441 3627 4092 3206 38.13 3477 3955

leg was 10.59 mm. and of the left leg was 10,89 mm.
In the males, the mean width of the common fiber of
the right leg was 11.29 mm, and of the left leg was
11.40 mm. In the females, the mean width of the
commaon fiber was 9.76 mm. on the right leg and
10.36 mm. on the left leg,

We lound that the maximum width of the
peroneus tertius was 1 1.2 mm., which was on the right
leg, and the maximum width of the peroneus tertius
on the left leg was 10.0 mm. Both were in maje
cadavers, In the females, the maximum width of the
peroneus tertius on the right leg was 6.7 mm. and of
the left leg was 7.8 mm. The minimum width of the
peroneus tertius was 1.0 mm. on both right and left
legs, which were found in a female cadaver, while the
minimum width of the peroneus tertins in the males
was 1.7 mm., which was on the right leg and 2.0 mm.
on the left leg. The mean width of the peroneus tertius
of the right leg was 3.75 mm. and of the left leg was
441 mm, In the males, the mean width of the
peraneus tertius was 4.18 mm, on the right leg and
Figure 4. The absence of the peroneus tertius on the 4.79 mm. on the left leg. In the females, it was 3,23

left leg. mm. on the right and 4.01 mm. on the left,
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According to the ratio of the peroneus
tertius to the common fiber, the maximum ratio was
75.9 which was the right leg of male and the maximum
ratio of the left leg was 66.4. Both were in male
cadavers. In the females, the maximum ratio of the
peroneus tertius Lo the common fiber on the right leg
was 62,0 and on the left leg was 61.0. The minimum
ratio was found on the left leg of a female cadaver,
which was 12.2 and the minimum ratio of the right
leg was 12.5, which was also in female. In the males,
the minimum ratio was 17.9, which was in the right
leg, while the minimum ratio of the left leg was [8.3.
The mean ratio of the peroneus tertius to the common
fiber on right leg was 34.77 and on the left side was
39.55. In the males, the mean ratio on the right was
36.27 and on the left was 40.92. In the females, the
mean ratio was 32.96 on the right leg and was 38.13
on the lefi leg.

DISCUSSION

From these results, the absence of the
peroneus tertius muscle in Thai cadavers was 4.45%,
which was similar to the report by Werneck (19575
From another point of view, the present of the
peroneus tertius in Thai cadavers in this study was
95.55%, which was similar to the report of Jungers
et al (1993, This indicates the indifference in race
about this muscle. Furthermore, there is no evidence
of evolutionary changes in this muscle over the last
5 decades (from 1937 according to Werneck to now
at 2003).

The peroneus tertins is liked one of five
tendons of the extensor digitorum longus muscle,
which originates from the tibia and passes above and
anteriorly to the ankle joint and inserts at the fifth
metatarsal bone. Iis mean width at the ankle joint
was 3.75 mm. on the right leg and 4.41 mm. on the
left leg. This indicates that it is rather Jarge when
compared with those of the common fiber of the
extensor digitorum longus as shown in data (Table
2).

The mean proportion of the peroneus tertius
to the common fiber was 34.77% on the right leg and
39.55% on the left leg. This large proportion
indicates the functional significance of the human
peroneus tertius muscle, This muscle, the peroneus
tertius, occurs infrequently in other anthropoid
primates, but in extremely high frequency in humans,

representing a highly derived condition presumably
linked to the evolution of terrestrial bipedalism®,
The peraneus tertius muscle is one of the important
muscles, which aid people to stand upright and walk.
It is found in the human embryo early in its
development. Therefore it must be a specific
characteristic evolved from early humankind, We
may be able to draw the conclusion that this
contribution to the human upright posture was a
significant process in early human development®,

During bipedalism, the peroneus terfius
functions in concert with the extensor digitorum
lengus and tibialis anterior as a swing-phase muscle
in arder to level the foot and help the toes clear the
ground®. Its function is considered to be identical to
the extensor digitorum longus in maintaining the
ankle and subtalar joint in the neutral position at the
beginning of the gait cycle, which is relerred to as
the initial contact® (Figure 5A-E).

In regards to the arches of the foot, the
peroneus tertius acts as a sling to support the medial
longitudinal arch, which is the highest and most
imporiant of the three arches. The medial
longitudinal arch is a dynamic arch, which changes
most during locomotion. For this reason this muscle
plays a role in stabilizing not only the medial arch
but also the lateral longitudinal arch?.

CONCLUSION

The peroneus tertius is a muscle of the
anterior compartment of the leg, Tt originates from
the fibula, passes anteriorly to the ankle joint and
inserts at the [ifth metatarsal bone. It has a common
origin with the extensor digitorum longus and
somelimes appears as the fifth tendon of this muscle.
It functions in dorsiflextion and eversion of the (oo,
which are key roles of evolution of human
bipedalism. Moreover, it supports the lateral
longitudinal arch of the fool as a weight bearing
structure and stabilizes the medial longitudinal arch
of the foot during walking or locomotion. This is an
impaortant finding in confirming that bipedalism is a
specific property of human beings, which has been
determined by the time of the embryonic period. In
this study, the presence of the peroneus tertius is
95.55% and the ahsence is only 4.45%, which is
harmonious to Junger! in 1993 and Werneck® in 1957,
This study also demonstrates the large size of the
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Figure 5. Action of the peroneus tertius, which is onc of the pre-tibial muscles (arrow head) in different stages
of walking. A = initial contact, B = loading response, C =initial swing, D = mid-swing, E =

terminal swing

peroneus tertius in relation to the common fiber,
which is 34.77% on the right and 39.55% on the left.
This indicates that this musele is still important to
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