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Purpose: The fibularis longus muscle (FLM) is located in the lateral compartment of the leg. Although
the FLM presents high morphological variability, particularly the tendon, little is known of its insertion.
Similarly, little information exists regarding the great diversity of the Frenular ligament. The main aim of
the study was hence to characterize the morphology of the fibularis longus tendon (FLT) and its accessory
bands, to classify it and to determine the incidence of frenular ligaments. I hypothesize that the presence
of anterior/posterior frenular ligament can be closely correlated with a given type of fibularis longus
tendon insertion.

Methods: Classical anatomical dissection was performed on 100 lower limbs (50 female, 50 male) fixed
in 10% formalin solution. The morphology of the insertion of the FLT and of the frenular ligaments was
evaluated.

Results: The FLM was present in all specimens. Three types of insertion were observed, the most common
being Type I (49%): a single distal attachment in which the tendon inserts into the lateral tubercle of
the base of the I metatarsal bone. The second most common type was Type II (40%): bifurcated distal
attachment, the main tendon inserts into the lateral tubercle of the base of the I metatarsal bone. This
group was divided into three subtypes (A-C), subtype (A) — the accessory band inserts into the medial
cuneiform bone; subtype (B) — a strong, accessory band inserts into both the base of the I metatarsal
bone and the medial cuneiform bone, including the first metatarsal-cuneiform joint; subtype (C) — the
accessory band inserts into the first interosseus dorsalis muscle. The rarest type was Type III (9%), char-
acterized by a single distal tendon, which fuses with other adjacent muscle tendons before insertion. The
main tendon inserts into the lateral tubercle of the base of the [ metatarsal bone; this group was divided
into two subtypes (IIIA - fusion with the tibialis posterior tendon and IIIB - fusion with the adductor
hallucis longus). The anterior frenular ligament was present in 49% of specimens, whereas the posterior
frenular ligament joined the FLT to the long calcaneo-cuboid ligament and was present in 9%.
Conclusion: Both the fibularis longus tendon and frenular ligament present high morphological variability.
The anterior frenular ligament is closely correlated with Type I of the proposed classification, while the
posterior frenular ligament is associated with Type II b. Knowledge of particular types of insertion is
essential for both clinicians and anatomists.

Level of evidence: - 1l basic science research.
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1. Introduction

The fibularis longus muscle (FLM) and the fibularis brevis muscle
are located in the fibular compartment: one of the four compart-
ments in the leg between the knee and foot, also known as the
lateral compartment of the leg. The FLM originates from the lat-
eral condyle of the tibia, the head and proximal two thirds of the
lateral fibula, the intermuscular septa and adjacent fascia. The gap
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between its points of attachment at the head and body of the fibula
allows the common peroneal nerve to pass to the front of the leg
(Moore and Dalley, 2006). The muscle belly becomes the fibularis
longus tendon (FLT) in the middle of the leg and inserts laterally into
the plantar surface of the medial cuneiform bone and the proximal
first metatarsal bone (Moore and Dalley, 2006).

The main function of the FLM is plantar flexion, where it acts
antagonistically to the tibialis anterior muscle. In addition, the FLM
also everts the sole of the foot, and the tendon plays a key role in
maintaining the transverse arch when passing across the sole of the
foot in an oblique direction (Moore and Dalley, 2006).
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Although several studies have examined the morphologi-
cal variability of the muscle (Drexler, 1958; Le Double, 1897;
MacAlister, 1875; Patil et al., 2007; Picou, 1894a; Wright et al.,
1946), they only describe the different possible arrangements of the
insertion, and do not attempt a systematic classification of the FLM
(Le Double, 1897; MacAlister, 1875; Patil et al., 2007; Picou, 1894a;
Wright et al., 1946). A greater understanding of these morpholog-
ical variations can clearly help the orthopedist or physiotherapist
address the pathologies associated with the FLT, such as transverse
arch foot disorder, or traumatic injury, tendinitis, tenosynovitis,
acute rupture, dislocation or avulsion fracture (Draghi et al., 2018;
Janney et al., 2018; Koh et al., 2019; Lui and Hau, 2018; Patil et al.,
2007; Thomas et al., 2019). A further morphological element is rep-
resented by the presence of bands associated with the fibularis
longus; these are known as frenular ligaments and connect the lig-
ament to surrounding structures (Drexler, 1958; Guimera et al.,
2015; Le Double, 1897; Patil et al., 2007; Picou, 1894b).

Currently, relatively little is known about both the FLT inser-
tion and the presence of the frenular ligament. The main aim of the
study was to characterize the morphology of the FLT and its acces-
sory bands, and use this to prepare an initial classification which
will help differentiate between different types of FLT and can be
used when planning surgical procedures in the area. In addition,
the study also aims to clarify the incidence of frenular ligaments,
particularly whether the presence of an anterior or posterior liga-
ment can be closely related to the occurrence of a certain type of
FLT insertion.

2. Materials and methods

One hundred lower limbs (52 left and 48 right) from equal num-
bers of female and male adults (Central European Population), fixed
in 10% formalin solution, were examined. The mean age “at death”
of the cadavers was 62.6 years (35-86). All were the property of
the department following donation to the university anatomy pro-
gram. To allow for complete identification of the tendon insertion,
the inclusion criteria comprised sufficient specimen quality and
a lack of evidence of surgical intervention in the examined area.
Dissection of the lower limb was performed in accordance with a
pre-established protocol (Olewnik et al., 2019a, 2019b). The dis-
section began by revealing the crural fascia of the lateral side of
the leg by removing the skin and subcutaneous tissue from the lat-
eral condyle of the femur to the lateral malleolus. A longitudinal
cut was made in the crural fascia covering the lateral compartment
of the leg, as well as a superior and inferior transverse cut in the
fascia to expose the FLM. The fibularis longus muscle was care-
fully separated from the fibularis brevis muscle. Following this, the
skin and subcutaneous tissue of the plantar part of the foot were
removed, thus visualizing the plantar aponeurosis. A longitudinal
cut across the plantar aponeurosis was made, and then a transverse
cut through the plantar aponeurosis at the proximal part, close to
the calcaneus bone. The plantar aponeurosis was removed and the
firstlayer of the plantar musculature was visualized: abductor digiti
minimi, flexor digitorum brevis and abductor hallucis.

Following this, the abductor digiti minimi, the abductor hallu-
cis and the flexor digitorum brevis were removed to expose the
flexor digitorum longus, quadratus plantae and lumbricalis mus-
cle. The removal of the abductor hallucis muscle allowed to see
the course of the tendon of tibialis posterior muscle. In addition,
very careful removal of the quadratus plantae and flexor digito-
rum longus muscles with lumbrical allowed the identification of
the long plantar ligament, the oblique and transverse heads of the
adductor hallucis, medial and lateral heads of the flexor hallucis
brevis and plantar interossei muscles. Following this, the tendon
was cleansed and checked for additional FLT bands. During the visu-

alization of the tendon, the presence of the anterior and posterior
frenular ligament was carefully checked. The tendon was very pre-
cisely dissected to the bone attachment itself. The course of each
tendon was checked very carefully.

Upon dissection, the morphological features of the TPM were
assessed:

e The types of FLT insertion.
e Morphometric measurements of the FLM and FLT.
¢ The presence of anterior and posterior frenular ligament.

Tips for dissecting the fibularis longus tendon - Special attention
should be paid when:

1 removing the abductor digiti minimi: it is possible to remove the
posterior frenular ligament by accident,

2 removing the abductor hallucis; there is a chance that an extra
band origin of the tendon of the tibialis posterior muscle could
be cut (Olewnik, 2019),

3 removing the quadratus plantae and flexor digitorum longus; it
is possible to remove the posterior frenular ligament by accident,
cut the fusion between the FLT and the tendon of the tibialis pos-
terior muscle, and cut the additional strands originating from the
FLT.

4 Finally, particular attention should be paid when identifying the
anterior frenular ligament, as it is hard to distinguish it from the
surrounding tissue of the foot.

An electronic digital caliper was used for all measurements
(Mitutoyo Corporation, Kawasaki-shi, Kanagawa, Japan). Each mea-
surement was carried out twice with an accuracy of up to 0.1 mm.
Consent was obtained from the Local Bioethical Commission to
perform the anatomical stage (agreement no. RNN/297/17/KE).

2.1. Statistical analysis

Statistical analysis was done with Statistica 12 software (Stat-
Soft Polska, Cracow, Poland). The Chi? test with contingency tables
were used to evaluate differences between the distribution of FLT
types according to gender and body side, and to evaluate the rela-
tionship between FLT type and the presence of frenular ligaments.

The normality of the continuous data distribution was checked
with the Shapiro-Wilk test. As the data was not normally dis-
tributed, the morphological measurements of different FLT types
were compared using the Mann-Whitney U-test (two groups) or
the Kruskal-Wallis test by ranks with a dedicated post hoc test
(more than two groups).

Ap-valuelower than 0.05 was considered significant. The results
are presented as mean and standard deviation unless otherwise
stated.

3. Results

This section has been divided into two parts. The first presents
the proposed types of FLT insertion, while the second examines the
incidence of the anterior and posterior frenular ligament.

3.1. Types of insertion

The FLM was present in all specimens. Three key types, with
subtypes, were distinguished based on the morphology of the FLT:

1 Type I - single distal attachment. The tendon inserts into the lat-
eral tubercle of the base of the I metatarsal bone. This type was
present in 49 lower limbs (49%) -Fig. 1.
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Fig. 1. Type I fibularis longus tendon. Posterior view of the left foot. FLT fibu-
laris longus tendon MCB medial cuneiform bone IMB first metatarsal bone. The
dashed line indicates the anterior frenular ligament*. * Anterior frenular ligament
was removed during the dissection.

2 Type II - bifurcated distal attachment. The main tendon inserts
into the lateral tubercle of the base of the I metatarsal bone. This
type was observed in 40 lower limbs (40%). Three subtypes were
determined based on the site of attachment of the additional
slips:

a subtype A - the accessory slip inserts into the medial cuneiform
bone. This subtype was observed in 28 cases - Fig. 2a.

b subtype B - the strong, accessory slip inserts into both the base
of the I metatarsal bone and medial cuneiform bone, including
the first metatarsal-cuneiform joint. This subtype was present
in nine cases - Fig. 2b.

¢ subtype C - the accessory slip inserts into the first interosseus
dorsalis muscle. This type was observed in three lower limbs —
Fig. 2c.

3 Type III - single distal tendon which fuses with other adjacent
muscle tendons before insertion. The main tendon inserts to the
lateral tubercle of the base of the I metatarsal bone. This type was
present in 11 specimens. Two subtypes were identified:

a subtype A - characterized by fusion with the posterior tibialis
tendon. This subtype was present in eight cases - Fig. 3a.

b subtype B - characterized by fusion with the adductor hallucis.
This subtype was present in three lower limbs - Fig. 3b.

A comparison of morphological measurements between FLT
types is presented in Table 1 (supplementary materials).

3.2. Anterior and posterior frenular ligament

At the level of the cuboid bone, the FLT can be fused to surround-
ing tissues by fibrous/tendinous bands termed frenular ligaments.
The anterior frenular ligament (present in 49 cases) joins the FLT
to the fifth metatarsal bone and to the third plantar interosseus
muscle (Fig. 4a), whereas the posterior frenular ligament (present
in nine cases) joins the FLT to the long calcaneo-cuboid ligament
(Fig. 4b).

The distribution of FLT tendon types according to gender, body
side and presence of frenular ligaments is presented in Table 1.

4. Discussion

The present work provides a systematic classification of the
FLT accessory bands and their insertion type. It also highlights the
existence of a relationship between the occurrence of the frenular
ligament and FLT type. The proposed classification is the first to
divide the range of possible FLT insertions into three main types
(I-1II), with Type Il subdivided into three subtypes (A-C), and Type
Il into two subtypes (A-B).

Different types of accessory slip insertion have been described
in the literature (Drexler, 1958; Le Double, 1897; Macalister, 1875;
Patil et al., 2007; Picou, 1894b; Wright et al., 1946). Hooper and
Ruysch. (1809) were among the first to describe FLT insertions into
the outside of the base of the metatarsal bone that sustains the
great toe, and into the intermediate cuneiform bone. Macalister.
(1875)was one of the first to observe variations regarding FLT inser-
tion: the FLT was characterized by three tendons that attached to
the fifth, third and first metatarsal bone, and occasionally to the
intermediate cuneiform bone; in addition, the FLT was found to
fuse with the fibularis brevis tendon or possibly attach to the fifth
metatarsal bone behind it (Macalister, 1875). A second attempt at
creating a classification (Testut, 1884) detailed an insertion to the
posterior end of the first metatarsal bone, as well as accessory slips
to the metatarsals and cuneiform bones. The report recommended
distinguishing “among these accessory slips: (a) those which are
made on the metatarsals of the medial foot; (b) that which is
done on the lateral metatarsal(s); and (c) that which is done on
cuneiforms” (Testut, 1884). In contrast, Picou (1894a) report the
possibility of insertion to the medial cuneiform bone and base of
the I metatarsal bone (95%), to the head of the I metatarsal bone
and medial cuneiform bone (89%), or to only the base of the first
metatarsal bone (5.5%). In addition, Picou notes the presence of a
fusion with the tibialis posterior tendon in 22.2% of samples: an
arrangement which has also been described by Lohrmann et al.
(1997). Wright et al. (1946) report the presence of an additional
band originating from the FLT and inserting to the first interosseus
dorsalis muscle in 53.6% of samples, and note that when present,
the band gives rise to the muscle.

More recently, Patil et al. (2007) found a basic (strong) inser-
tion to the I metatarsal bone to be present in 30 tested lower
limbs. Of these 30 limbs, 26 displayed a slip band to the medial
cuneiform bone (86.6%), nine presented an additional band close to
the metatarsocuneiform joint (30%). An additional slip to the base
of the second, fourth and fifth metatarsal bone and to the neck of
the first metatarsal bone was also observed. Similar results were
obtained by Shyamsundar et al. (2012) in a study of 26 feet: the
basic attachment was located on the I metatarsal bone in all 26
feet; additional bands were inserted to the medial cuneiform bone
in 22 feet, the base of the 4/5 metatarsal bone in 12, the base of the Il
metatarsal bone in eight, the calcaneum in eight and the base of the
[l metatarsal bone in two. In the present study, a permanent, basic,
strong attachment, herein classified as Type I, was also observed on
the I metatarsal bone in all 100 feet (100%). While previous studies
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Fig. 2. Type Il fibularis longus tendon. (a) Type II A fibularis longus tendon. Posterior view of the left foot. FLT fibularis longus tendon MCB medial cuneiform bone IMB first
metatarsal bone. (b) Type II B fibularis longus tendon. Posterior view of the left foot. FLT fibularis longus tendon MCB medial cuneiform bone IMB first metatarsal bone FB
fibularis brevis LPL long plantar ligament. The dashed line indicates the posterior frenular ligament*. *Posterior frenular ligament was removed during the dissection. (c)
Type II C fibularis longus tendon. Posterior view of the right foot. FLT fibularis longus tendon MCB medial cuneiform bone IMB first metatarsal bone LPL long plantar ligament
I IDM first interosseus dorsalis muscle.

Table 1
Comparison of distribution of FLT types between genders, body sides and additional morphological features. Percentages are given for columns (determine distribution in a
whole given subgroup). The calculation of p-value is based on pure types (without subtypes).

FLT type Gender Body side Anterior frenular lig. Posterior frenular lig.
Females Males Right Left Present Absent Present Absent
I 28 (56%) 21 (42%) 26 (54%) 23 (44%) 49 (100%) 0(0%) 0(0%) 49 (54%)
A 13 (26%) 15 (30%) 11(23%) 17 (33%) 0 40 9 11
1l B 4(8%) 5(10%) 5(10%) 4(8%) .
C 0(0%) 3(3%) 1(2%) 2 (4%) (0%) (78%) (100%) (34%)
- A 2 (4%) 6(12%) 3(6%) 5(10%) 0 11 0 11
B 3(6%) 0(0%) 2 (4%) 1(2%) (0%) (22%) (0%) (12%)
p-Value 0.3683" 0.6010° <0.0001" <0.0001

A comparison of morphological measurements between FL tendon types is presented in Table 1 (supplementary materials).
" The Chi? test.
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Fig. 3. Type IlI fibularis longus tendon. (a) Type III A fibularis longus tendon. Postero-medial view of the left foot. FLT fibularis longus tendon MCB medial cuneiform bone
IMB first metatarsal bone LPL long plantar ligament TP tibialis posterior tendon. Dashed circle indicates the fusion between the fibularis longus tendon and tibialis posterior
tendon. (b) Type Il B fibularis longus tendon. Posterior view of the right foot. FLT fibularis longus tendon MCB medial cuneiform bone IMB first metatarsal bone LPL long
plantar ligament TP tibialis posterior tendon ohAH oblique head of the adductor hallucis thAH transverse head of the adductor hallucis. Dashed circle indicates the fusion
between the fibularis longus tendon and tibialis posterior tendon.

Fig. 4. Frenular ligaments. (a) Coexistence of Type I with anterior frenular ligament. Posterior view of the left foot. FLT fibularis longus tendon MCB medial cuneiform bone
VMB fifth metatarsal bone LPL long plantar ligament. White arrowheads shows the anterior frenular ligament. (b) Coexistence of Type Il B with posterior frenular ligament.
Posterior view of the left foot. FLT fibularis longus tendon MCB medial cuneiform bone IMB first metatarsal bone LPL long plantar ligament TP tibialis posterior tendon. White
arrowheads shows the posterior frenular ligament.
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do not confirm the possibility of attachment to other metatarsal
bones (II—-V), our present findings indicate the presence of a fusion
with the adductor hallucis in three feet (classified herein as Type
3b). Another new discovery is the presence of two strong bands
in nine cases: one main tendon inserting into the lateral tubercle
of the base of the I metatarsal bone, and another strong, accessory
band inserting into both the base of the [ metatarsal bone and the
medial cuneiform bone, including the first metatarsal-cuneiform
joint (classified as Type 2b).

The FLT plays a much greater and varied role than any other ten-
don or ligament in resisting forces applied to the first metatarsal
due to its variable course and insertion; therefore, partial or total
loss of stabilization of the first metatarsal bone due to a problem
with the FLT can result in metatarsus primus varus (Bohne et al.,
1997; Shyamsundar et al.,2012).Itis also believed that the arrange-
ment of the FLT plays a key role in foot deformities occurring in
Charcot Marie Tooth (CMT) (Bercianoetal.,2011; Bohneetal., 1997;
Maynou et al., 2017; Shyamsundar et al., 2012; Tynan et al., 1992),
the most common being Cavo-varus foot. It is characterized by a
high cavus or arch, an inward turned (varus) heel, and toes that
are contracted like a claw, hence the name clawed toes (Berciano
et al.,, 2011; Maynou et al., 2017; Tynan et al., 1992). Determining
the exact cause of the cavo-varus foot has long been a problem;
however, as both internal and external muscle imbalance may play
a role in the final deformation, an imbalance between the antag-
onistic muscles, particularly the tibialis anterior muscle and the
FLM, is often mentioned as the cause (Berciano et al., 2011; Bohne
et al., 1997; Maynou et al., 2017; Shyamsundar et al., 2012; Tynan
etal., 1992), as well as the FLT insertion point. So what effect do the
additional slips have on the occurrence of cavo-varus?

The prevalence of the anterior frenular ligament varies from 29.7
to 80%, depending on the study, and the posterior frenular liga-
ment from 5.4 to 13% (Guimera et al., 2015; Patil et al., 2007; Picou,
1894b). It is noteworthy that our present findings indicate a close
correlation of Type I with the presence of the anterior frenular lig-
ament (p=0.0001), as well as a close correlation between Type I b
and that of the posterior frenular ligament (p = 0.0001). No simulta-
neous occurrence of anterior and posterior frenular ligaments was
observed. Interestingly, Guimera et al. (Guimera et al., 2015) report
the simultaneous occurrence of anterior and posterior frenular lig-
aments in 22 feet (59.5%); however, the insertion types were not
specified. Further research on a larger research sample is needed to
clarify these differences. A significant novel finding in the present
study is thatitis possible for the anterior frenular ligament to attach
to third plantar interosseus muscle and fifth metatarsal. The results
yielded by these aims will shed greater light on the relationship
between the mode of insertion of the fibularis longus tendon and
the occurrence of frenular ligaments.

The present study does have some limitations, a key one being
that no sample size calculation was performed. However, with 100
limbs being tested, the number of samples is considerably greater
than other cadaver-based studies of FLT anatomy. In addition,
due to the heterogeneous nature of the anatomical area, the pro-
posed classification draws on several morphological details, such as
type of insertion or presence of accessory bands; despite the large
sample size, considerable disparities remain between the present
findings and those of previous studies with regard to distal tendon
attachment type and the presence of frenular ligaments. Further
studies should address the potential value of ultrasound or MRI for
this purpose.

Nonetheless, our findings help raise awareness of “what and
where” to look for, and offer a uniform initial classification and
terminology to act as a foundation for communication with sur-
geons. Knowledge of these variants and application of the proposed
classification may serve as common practice for specialists if mod-
ification of the surgical techniques is introduced. In addition, this

work might serve as a segue into studies on diagnostic imaging to
determine FLT morphological variations in vivo and not to mistake
them with pathologies of the FLT. Most importantly, our find-
ings can fuel future biomechanical and physiotherapeutic research
based on FLT insertion types.

5. Conclusion

The fibularis longus tendon displays high morphological vari-
ability. In addition, both the anterior and posterior frenular
ligaments are characterized by high morphological variability;
however, the anterior frenular ligament is closely correlated with
Type I of the proposed classification, while posterior frenular liga-
ment is associated with type Il b. Such knowledge of the appropriate
types and places of insertion of accessory bands can help under-
stand the stabilization of the transverse arch of the foot and the
mechanism of preventing cavus varus.

Ethical approval and consent to participate

The anatomical protocol of the study was accepted by the
Bioethics Committee of the Medical University of Lodz (resolution
RNN/297/17/KE). The cadavers belong to the Department of Normal
and Clinical Anatomy of the Medical University of Lodz.

Funding

The authors have no financial or personal relationship with any
third party whose interests could be positively or negatively influ-
enced by the article’s content. This research did not receive any
specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Authors’ contribution

Lukasz Olewnik (D.P.T., PhD) - assistant - project development,
data collection and management, data analysis and manuscript
writing.

Acknowledgement

The authors wish to express their gratitude to all those who
donated their bodies to medical science.

Appendix A. Supplementary data

Supplementary material related to this article can be found, in
the online version, at doi:https://doi.org/10.1016/j.aanat.2019.03.
002.

References

Berciano, J., Gallardo, E., Garcia, A., Pelayo-Negro, A.L, Infante, J., Combarros, O.,
2011. New insights into the pathophysiology of pes cavus in Charcot-Marie-
Tooth disease type 1A duplication. J. Neurol. 258, 1594-1602, http://dx.doi.org/
10.1007/s00415-011-6094-x.

Bohne, W.H.O., Lee, K.-T., Peterson, M.G.E., 1997. Action of the peroneus longus ten-
don on the first metatarsal against metatarsus primus varus force. Foot Ankle
Int. 18, 510-512, http://dx.doi.org/10.1177/107110079701800810.

Draghi, F., Bortolotto, C., Draghi, A.G., Gitto, S., 2018. Intrasheath instability of
the peroneal tendons: dynamic ultrasound imaging. J. Ultrasound Med. 37,
2753-2758, http://dx.doi.org/10.1002/jum.14633.

Drexler, L., 1958. Fixation der Sehne der M. Peroneus longus und Os peronaeum.
Acta Anat. (Basel), 345-346.

Guimerd, V., Lafuente, A., Zambrana, L., Rodriguez-Niedenfiihr, M., Safiudo, J.R.,
Vazquez, T., 2015. The peroneocuboid joint: morphogenesis and anatomical
study. J. Anat. 226, 104-112, http://dx.doi.org/10.1111/joa.12249.

Hooper, R., Ruysch, F., 1809. The London Dissector, or System of Dissection Prac-
tised in the Hospitals and Lecture Rooms of the Metropolis: Explained by the
Clearest Rules, for the Use of Students: Comprising a Description of the Muscles,


https://doi.org/10.1016/j.aanat.2019.03.002
https://doi.org/10.1016/j.aanat.2019.03.002
https://doi.org/10.1016/j.aanat.2019.03.002
https://doi.org/10.1016/j.aanat.2019.03.002
https://doi.org/10.1016/j.aanat.2019.03.002
https://doi.org/10.1016/j.aanat.2019.03.002
https://doi.org/10.1016/j.aanat.2019.03.002
https://doi.org/10.1016/j.aanat.2019.03.002
https://doi.org/10.1016/j.aanat.2019.03.002
https://doi.org/10.1016/j.aanat.2019.03.002
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1007/s00415-011-6094-x
dx.doi.org/10.1177/107110079701800810
dx.doi.org/10.1177/107110079701800810
dx.doi.org/10.1177/107110079701800810
dx.doi.org/10.1177/107110079701800810
dx.doi.org/10.1177/107110079701800810
dx.doi.org/10.1177/107110079701800810
dx.doi.org/10.1177/107110079701800810
dx.doi.org/10.1002/jum.14633
dx.doi.org/10.1002/jum.14633
dx.doi.org/10.1002/jum.14633
dx.doi.org/10.1002/jum.14633
dx.doi.org/10.1002/jum.14633
dx.doi.org/10.1002/jum.14633
dx.doi.org/10.1002/jum.14633
dx.doi.org/10.1002/jum.14633
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0020
dx.doi.org/10.1111/joa.12249
dx.doi.org/10.1111/joa.12249
dx.doi.org/10.1111/joa.12249
dx.doi.org/10.1111/joa.12249
dx.doi.org/10.1111/joa.12249
dx.doi.org/10.1111/joa.12249
dx.doi.org/10.1111/joa.12249
dx.doi.org/10.1111/joa.12249
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030

t. Olewnik / Annals of Anatomy 224 (2019) 47-53 53

Vessels, Nerves, and Viscera of the Human Body. A. Finley and WH Hopkins,
Philadeplphia.

Janney, C.F.,, Panchbhavi, V., Shazadeh Safavi, P., Lam, K., Kunzler, D.R., 2018.
Idiopathic peroneal tenosynovitis caused by a previously undiagnosed auto-
immune condition. Cureus 10 (2018-2019), http://dx.doi.org/10.7759/cureus.
2229.

Koh, D., Liow, L., Cheah, J., Koo, K., 2019. Peroneus longus tendon rupture: a case
report. World J. Orthop. 10, 45-53, http://dx.doi.org/10.5312/wjo.v10.i1.45.

Le Double, A., 1897. Traité Des Variations Du Systéme Musculaire De I'homme Et
De Leur Signification Au Point De Vue De I'anthropologie Zoologique. Schleicher
freres, Paris.

Lohrmann, S., Flgel, H., Christ, B., 1997. Insertion of Musculus tibialis posterior into
Musculus peroneus (fibularis) longus. Ann. Anat. 179, 161-163, http://dx.doi.
org/10.1016/S0940-9602(97)80096-9.

Lui, T.H., Hau, W.W.S,, 2018. Peroneus longus tendoscopy at the sole. Arthrosc. Tech.
7, e479-e483, http://dx.doi.org/10.1016/j.eats.2017.12.001.

Macalister, A., 1875. Observations on muscular anomalies in the human anatomy.
Third series with a catalogue of the principal muscular variations hitherto pub-
lished. Trans. Roy. Irish Acad. Sci., 1-130.

Maynou, C., Szymanski, C., Thiounn, A., 2017. The adult cavus foot. EFORT Open Rev.
2,221-229, http://dx.doi.org/10.1302/2058-5241.2.160077.

Moore, K., Dalley, A., 2006. Lower Limb. Clinically Oriented Anatomy. Wilkins, Lip-
pincott Williams and Wilkins, Philadelphia.

Olewnik, ., 2019. A proposal for a new classification for the tendon of insertion of
tibialis posterior. Clin. Anat., 2-3, http://dx.doi.org/10.1002/ca.23350.

Olewnik, t., Gonera, B., Kurtys, K., Podgérski, M., Polguj, M., Topol, M., 2019a. A
proposal for a new classification of the fibular (lateral) collateral ligament based
on morphological variations. Ann. Anat. 222, 1-11, http://dx.doi.org/10.1016/j.
aanat.2018.10.009.

Olewnik, t., Podgérski, M., Polguj, M., Topol, M., 2019b. A cadaveric and sonographic
study of the morphology of the tibialis anterior tendon - a proposal for a new
classification. J. Foot Ankle Res. 12, 1-8, http://dx.doi.org/10.1186/s13047-019-
0319-0.

Patil, V., Frisch, N.C., Ebraheim, N.A., 2007. Anatomical variations in the insertion of
the peroneus (Fibularis) longus tendon. Foot Ankle Int. 28, 1179-1182, http://
dx.doi.org/10.3113/FAL.2007.1179.

Picou, R,, 1894a. Quelques considérations sur les insertions du muscle long péronier
lateral a la plante du pied. Bull. Assoc. Anat. (Nancy), 254-259.

Picou, R., 1894b. Insertions inferieures du muscle long péronier lateral: anomalie de
ce muscle. Bull. Assoc. Anat. (Nancy), 160-164.

Shyamsundar, S., Wazir, A., Allen, P.E., 2012. Variations in the insertion of peroneus
longus tendon-A cadaver study. Foot Ankle Surg. 18,293-295, http://dx.doi.org/
10.1016/j.fas.2012.05.003.

Testut, L, 1884. Les Anomalies Musculaires Chez I'homme: Expliquées Par
I'anatomie Comparée Leur Importance En Anthropologie. G. Masson, Paris.
Thomas, J., Decourcy, P., Wang, W., Pathria, M.N., Smitaman, E., Huang, B.K., 2019.
The peroneus longus muscle and tendon: a review of its anatomy and pathology.

Skeletal Radiol., 19-20, http://dx.doi.org/10.1007/s00256-019-3168-9.

Tynan, M., Klenerman, L., Helliwell, T., Edwards, R.H., Hayward, 1992. Investigation
of muscle imbalance in the leg in symptomatic forefoot pes cavus: a multidisci-
plinary study. Foot Ankle 13, 489-501.

Wright, R.R., Greig, W., Anson, B.J., 1946. Accessory tendinous (peroneal) origin of the
first dorsal interosseous muscle; a study of 125 specimens of lower extremity.
Q. Bull. Northwest. Univ. Med. Sch. 20, 339-341.


http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0030
dx.doi.org/10.7759/cureus.2229
dx.doi.org/10.7759/cureus.2229
dx.doi.org/10.7759/cureus.2229
dx.doi.org/10.7759/cureus.2229
dx.doi.org/10.7759/cureus.2229
dx.doi.org/10.7759/cureus.2229
dx.doi.org/10.7759/cureus.2229
dx.doi.org/10.7759/cureus.2229
dx.doi.org/10.5312/wjo.v10.i1.45
dx.doi.org/10.5312/wjo.v10.i1.45
dx.doi.org/10.5312/wjo.v10.i1.45
dx.doi.org/10.5312/wjo.v10.i1.45
dx.doi.org/10.5312/wjo.v10.i1.45
dx.doi.org/10.5312/wjo.v10.i1.45
dx.doi.org/10.5312/wjo.v10.i1.45
dx.doi.org/10.5312/wjo.v10.i1.45
dx.doi.org/10.5312/wjo.v10.i1.45
dx.doi.org/10.5312/wjo.v10.i1.45
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0045
dx.doi.org/10.1016/S0940-9602(97)80096-9
dx.doi.org/10.1016/S0940-9602(97)80096-9
dx.doi.org/10.1016/S0940-9602(97)80096-9
dx.doi.org/10.1016/S0940-9602(97)80096-9
dx.doi.org/10.1016/S0940-9602(97)80096-9
dx.doi.org/10.1016/S0940-9602(97)80096-9
dx.doi.org/10.1016/S0940-9602(97)80096-9
dx.doi.org/10.1016/S0940-9602(97)80096-9
dx.doi.org/10.1016/S0940-9602(97)80096-9
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
dx.doi.org/10.1016/j.eats.2017.12.001
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0060
dx.doi.org/10.1302/2058-5241.2.160077
dx.doi.org/10.1302/2058-5241.2.160077
dx.doi.org/10.1302/2058-5241.2.160077
dx.doi.org/10.1302/2058-5241.2.160077
dx.doi.org/10.1302/2058-5241.2.160077
dx.doi.org/10.1302/2058-5241.2.160077
dx.doi.org/10.1302/2058-5241.2.160077
dx.doi.org/10.1302/2058-5241.2.160077
dx.doi.org/10.1302/2058-5241.2.160077
dx.doi.org/10.1302/2058-5241.2.160077
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0070
dx.doi.org/10.1002/ca.23350
dx.doi.org/10.1002/ca.23350
dx.doi.org/10.1002/ca.23350
dx.doi.org/10.1002/ca.23350
dx.doi.org/10.1002/ca.23350
dx.doi.org/10.1002/ca.23350
dx.doi.org/10.1002/ca.23350
dx.doi.org/10.1002/ca.23350
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1016/j.aanat.2018.10.009
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.1186/s13047-019-0319-0
dx.doi.org/10.3113/FAI.2007.1179
dx.doi.org/10.3113/FAI.2007.1179
dx.doi.org/10.3113/FAI.2007.1179
dx.doi.org/10.3113/FAI.2007.1179
dx.doi.org/10.3113/FAI.2007.1179
dx.doi.org/10.3113/FAI.2007.1179
dx.doi.org/10.3113/FAI.2007.1179
dx.doi.org/10.3113/FAI.2007.1179
dx.doi.org/10.3113/FAI.2007.1179
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0095
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0100
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
dx.doi.org/10.1016/j.fas.2012.05.003
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0110
dx.doi.org/10.1007/s00256-019-3168-9
dx.doi.org/10.1007/s00256-019-3168-9
dx.doi.org/10.1007/s00256-019-3168-9
dx.doi.org/10.1007/s00256-019-3168-9
dx.doi.org/10.1007/s00256-019-3168-9
dx.doi.org/10.1007/s00256-019-3168-9
dx.doi.org/10.1007/s00256-019-3168-9
dx.doi.org/10.1007/s00256-019-3168-9
dx.doi.org/10.1007/s00256-019-3168-9
dx.doi.org/10.1007/s00256-019-3168-9
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0120
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125
http://refhub.elsevier.com/S0940-9602(19)30033-0/sbref0125

	Is there a relationship between the occurrence of frenular ligaments and the type of fibularis longus tendon insertion?
	1 Introduction
	2 Materials and methods
	2.1 Statistical analysis

	3 Results
	3.1 Types of insertion
	3.2 Anterior and posterior frenular ligament

	4 Discussion
	5 Conclusion
	Ethical approval and consent to participate
	Funding
	Authors’ contribution
	Acknowledgement
	Appendix A Supplementary data
	References


