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Background: Extensor hallucis capsularis is an accessory extensor tendon that is sporadically observed at the medial side
of the extensor hallucis longus tendon. Knowledge regarding frequency of occurrence and size of the tendon may help
surgeons decide whether to use this tendon or not when tendon graft is needed during foot surgery.

Objective: To evaluate the frequency, size, origin, and insertion of the extensor hallucis capsularis tendon in cadaveric
study subjects.

Material and Method: Extensor hallucis capsularis tendon was examined via dissection of 55 cadaveric feet. Thirty-six
male and 19 female cadavers were included, with an age range of 33 to 90 years (mean 67.3+14.0). One foot from each
study subject was dissected and evaluated (29 left feet and 26 right feet). Demographic data (gender, age, and height) and
outcome data (frequency, origin, insertion, length, and width of the tendon) were recorded. Tendon measurement reliability
was evaluated by intraclass correlation coefficient.

Results: Extensor hallucis capsularis tendon was found in 90.9% of cadaveric subjects. Mean tendon length and width was
11.344.0 cm and 1.6+0.6 mm, respectively. Most tendons branched from the extensor hallucis longus tendon and attached
to the first metatarsophalangeal joint capsule.

Conclusion: Extensor hallucis capsularis tendon was found in the vast majority of cadavers evaluated in this study. Most
originated from the extensor hallucis longus tendon and inserted into the first metatarsophalangeal joint capsule. Application
of this tendon as a tendon graft should be carefully considered due to variations of the length and the narrow width which

may limited strength of this tendon graft.
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Extensor hallucis capsularis (EHC) is an
accessory extensor tendon of the foot that is located
medial to the extensor hallucis longus tendon®. This
tendon was first described by Macalister in 1886 as an
extensor ossis metatarsi hallucis and an extensor primi
internodii hallucis®¥. EHC originates as a tendinous
slip of the extensor hallucis longus tendon®, but it may
be found as a branch splitting from the tibialis anterior
tendon or the extensor hallucis brevis tendon!). The
insertion of EHC is found blending at either the first
metatarsophalangeal joint capsule or the base of the
first proximal phalanx”. The function of EHC is to
complement the extensor hallucis longus tendon” and
to stabilize the first metatarsophalangeal joint capsule
during dorsiflexion of the hallux®. However, absence
of the EHC was found to have no adverse effect on
foot function”. As such, the EHC has been proposed
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as a possible source for autogenous tendon graft
transfer in foot surgery",

The frequency, origin, insertion, length, and
width of the EHC tendon all varied in previous reports.
The aim of this study was to evaluate the frequency,
size, origin, and insertion of the extensor hallucis
capsularis tendon in cadaveric study subjects.

Material and Method

Fifty-five uninjured soft cadaveric legs and
feet were dissected and evaluated. Thirty-six male and
19 female cadavers were included, with an age range
of 33 to 90 years (mean 67.3£14.0). Twenty-nine of
the evaluated feet were left feet and the remaining 26
were right feet. Height of the cadavers ranged from
135.0 to 180.0 cm (mean 160.5£10.2). A longitudinal
skin incision was made that began at the anterior part
of the distal one-fourth of the leg, continued along the
extensor hallucis longus tendon, and ended at the nail
fold of the big toe. The skin and subcutaneous layer
were exposed. Tissue around the distal muscular part
and musculotendinous junction of the extensor hallucis
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Fig.1 A photograph showing the origin of EHC tendon
from the extensor hallucis longus tendon (arrow)
(TA = tibialis anterior; EHL = extensor hallucis

longus).

|

A photograph showing the insertion of EHC tendon
at the first metatarsophalangeal joint capsule (arrow)
(TA = tibialis anterior; EHL = extensor hallucis
longus).
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Fig.3 A photograph showing the total length of EHC

tendon (EHL = extensor hallucis longus).
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longus and the tibialis anterior, and along these tendons
was dissected. If presented, the accessory extensor
tendon was identified and noted. The origin (i.e., the
point of bifurcation on the main tendon) and the
insertion (i.e., the point at which the tendon blended
with or attached to the beneath structure) of the tendon
were recorded (Fig. 1, 2). Total length from the origin
to the insertion site and the maximal width of the tendon
were measured (Fig. 3). Data collection and measurement
was performed on all cadavers by one investigator
(Jarusriwanna A). Reliability of the measurements
was performed and intraobserver and interobserver
were evaluated using intraclass correlation coefficient
analysis. Data were analyzed using SPSS Statistics
version 18 (SPSS Inc., Chicago, IL, USA). The
protocol for this study was approved by the Siriraj
Institutional Review Board (SIRB), Faculty of Medicine
Siriraj Hospital, Mahidol University.

Results

The presence of EHC tendon was observed
in 50 of 55 cadaveric feet (90.9%). EHC was found
in all female cadavers (19 of 19) and in 86% of
male cadavers (31 of 36). However, the difference in
proportion between genders did not achieve statistical
significance (p = 0.092). In subjects with EHC tendon,
the origin was from the extensor hallucis longus tendon
in 96% of cadavers (48 of 50) and from the tibialis
anterior tendon in 4% of cadavers (2 of 50). EHC
tendon inserted into the first metatarsophalangeal joint
capsule in 82% of cadavers (41 of 50), into the base of
the first proximal phalanx in 16% (8 of 50), and into
the head of the first metatarsal bone in 2% (1 of 50)
(Table 1).

The EHC length varied from 4.2 to 27.8 cm,
with an average of 11.3 cm and a standard deviation
(SD) of 4.0 cm. The maximal tendon width was
1.0 mm in 25 cadavers (50%), 2.0 mm in 22 cadavers
(44%), and 3.0 mm in 3 cadavers (6%). The average
width was 1.6 mm with a standard deviation (SD) of
0.6 mm. In subgroup analysis, cadavers with 1.0 mm
tendon width had an average tendon length 0of 9.7 cm
(range 4.2 to 23.5, SD 3.6), cadavers with 2.0 mm
tendon width had an average tendon length of 12.1 cm
(range 8.9 to 27.8, SD 3.8), and cadavers with 3.0 mm
tendon width had an average tendon length of 14.0 cm
(range 13.8 to 19.3, SD 3.1). A statistically significant
correlation was found between length and width
of the EHC (p = 0.002). However, no significant
correlation was observed between cadaver height and
length or width of the EHC (p = 0.098 and p = 0.107,
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Table 1. Frequency, origin, and insertion of EHC tendon

Parameters Number (%)
Number of cadavers 55
Frequency of EHC tendon 50 (90.9)
Origin
Extensor hallucis longus tendon 48 (96.0)
Tibialis anterior tendon 2 (4.0)
Insertion
First metatarsophalangeal joint capsule 41 (82.0)
Base of the first proximal phalanx 8 (16.0)
Head of the first metatarsal bone 1(2.0)

EHC = extensor hallucis capsularis

respectively). Intraclass correlation coefficient for
intraobserver and interobserver reliability of tendon
length measurement was 0.783 and 0.878, and tendon
width measurement was 0.977 and 0.988, respectively.

Discussion

An accessory extensor tendon of the foot has
been described in many reports. A document published
by Macalister in 1866 described a distinct muscle belly
branching from the anterior edge of tibialis anterior as
an extensor ossis metatarsi hallucis®. He also found
and described a slip lying nearby the extensor hallucis
longus, which he referred to as an extensor primi
internodii hallucis®. In 1867, Wood found more than
one half of a long tendon attached to the inner part of
the base of the first phalanx of the great toe that was
distinct from the extensor hallucis longus®. Many
reports have mentioned an accessory tendon of the
foot only at the medial side of the extensor hallucis
longus'3-78 However, the accessory extensor tendon
of the foot can be found either medial or lateral to
the extensor hallucis longus®. Al-Saggaf proposed
three different patterns relative to insertion of the
extensor hallucis longus tendon, as follows: single
tendon, two tendons (main and medial accessory
tendon), and three tendons (main, medial, and lateral
accessory tendon)®. Tezer and Cicekcibasi reported
an accessory extensor tendon of the foot between
extensor hallucis longus and extensor digitorum longus
muscle that they called the accessory extensor digiti
secundus muscle, with a described primary function
of extending the second toe!'?,

Extensor hallucis capsularis is the name of the
accessory extensor tendon of the foot which is located
medial to the extensor hallucis longus tendon!34,
Alternative names for this tendon are secondary
extensor hallucis longus!'", accessory extensor tendon
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of the first metatarsophalangeal joint™”, extensor ossis
metatarsi hallucis, and extensor primi internodii
hallucis!-?. Boyd et al reported a frequency of EHC of
88%W. In that study, EHC originated from the extensor
hallucis longus tendon or muscle in 93% of cases
and inserted into the first metatarsophalangeal joint
capsule in 99% of cases. Bibbo et al found EHC in
81.25% of cases, with the tendon originating from
the extensor hallucis longus tendon in 92.3% and from
the tibialis anterior tendon in 7.7% of cadavers®.
Insertion at the dorsal or dorsomedial aspect of first
metatarsophalangeal joint capsule was found in 100%
of cases. Denk et al described double tendons attachment
of the extensor hallucis longus in 72.34% of cases in
his study®. However, Al-Saggaf found the accessory
extensor tendon in 35% of cadavers® and Arora et al
reported double tendons of the extensor hallucis longus
in only 10% of cases”. Aktekin et al conducted a
study of the accessory tendon of extensor hallucis
longus in aborted fetuses and found the accessory
tendon in 51% of cases, with bilateral tendons in 65%
and unilateral tendon in 35% of fetuses®. According
to fetal age, age groups 16 to 21 weeks, 22 to 27 weeks,
and 28 to 34 weeks had the accessory tendon in 52%,
43%, and 67% of cases, respectively.

The EHC size also varied in previous reports.
Boyd et al found an average EHC length of 10.8 cm
and an average width less than 2 mm in a majority
of cadaveric study subjectsV. Bibbo et al reported a
mean EHC distance of 16.9 cm, with an average length
of free tendon of 5.5 cm®. Denk et al reported a
mean length of medial accessory tendon of 12.4 cm®.
EHC has been proposed as a possible source for
autogenous tendon graft transfer in foot surgery,
especially operative repairs of hallux pathology. By
way of example, ruptured extensor hallucis longus
tendon may be a good graft recipient candidate due to
the close proximity of the EHC to the extensor hallucis
longus tendon®. EHC was also shown to have no
role in the development of deformity at the first
metatarsophalangeal joint, such as a hallux valgus®.

Findings from the present study confirm a
high frequency of EHC (90.9%) in cadaveric subjects,
with an average length of 11.3+4.0 cm and significant
correlation between tendon length and width. A
mentionable limitation of this study is the condition of
the cadavers, which are principally prepared for use
by medical students. All cadavers had been preserved
and kept in room air for at least one year prior to the
start of this study. Tendon shrinkage may, therefore,
have resulted.
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Conclusion

EHC was found in the vast majority of
cadavers evaluated in this study. Most originated from
the extensor hallucis longus tendon and inserted into
the first metatarsophalangeal joint capsule. Application
of EHC as a tendon graft should be carefully considered
due to variations of the length and the narrow width
which may limited strength of this tendon graft.

What is already known this topic?

An accessory extensor tendon of the foot has
been found for more than a hundred years, but the
studies about its characteristics and clinical application
were just proposed over the last twenty years. Recent
study showed a high frequency and the potential
application of this tendon as a tendon graft. However,
the frequency and the size of EHC tendon varied in
the previous literatures.

What this study adds?

This study confirmed a high frequency of
EHC tendon and the correlation between tendon
length and width in cadavers. The origin and insertion
of EHC was reported that the tendon mostly branched
from the extensor hallucis longus tendon and attached
to the first metatarsophalangeal joint capsule.

Acknowledgement

The authors gratefully acknowledge the
Department of Anatomy, Faculty of Medicine Siriraj
Hospital, Mahidol University for providing cadavers
for this study. The authors specially thank Prof.
Thossart Harnroongroj for essentially scientific review.
The authors would also like to thank Mr. Suthipol
Udompunthurak and Miss Krabkaew Soparat for
assistance with statistical analysis, and Miss Suchitphon
Chanchoo, research officer for formatting manuscript.

Potential conflicts of interest
None.

1218

References

1.

10.

Boyd N, Brock H, Meier A, Miller R, Mlady G,
Firoozbakhsh K. Extensor hallucis capsularis:
frequency and identification on MRI. Foot Ankle
Int 2006; 27: 181-4.

Macalister A. Notes on muscular anomalies in
human anatomy. Proc R Irish Acad 1866; 9:
444-69.

Bibbo C, Arangio G, Patel DV. The accessory
extensor tendon of the first metatarsophalangeal
joint. Foot Ankle Int 2004; 25: 387-90.

Uzel M, Cetinus E, Gumusalan Y, Coban YK.
An anomalous muscle on the dorsomedial
aspect of the foot (m. cuneo-naviculo-fascialis):
case report. Foot Ankle Int 2004; 25: 647-9.
Denk CC, Oznur A, Siiriicii HS. Double tendons
at the distal attachment of the extensor hallucis
longus muscle. Surg Radiol Anat 2002; 24: 50-2.
Wood J. Variations in human myology observed
during the winter session of 1866-67 at King’s
College, London. Proc R Soc Lond B 1867; 15:
518-46.

Arora AK, Verma P, Abrol S. Study of extensor
hallucis longus muscle in adult human cadavers
of Punjab. J Life Sci 2011; 3: 101-5.

Aktekin M, Uzmansel D, Kurtoglu Z, Sanli EC,
Kara AB. Examination of the accessory tendons
of extensor hallucis longus muscle in fetuses.
Clin Anat 2008; 21: 713-7.

Al saggaf S. Variations in the insertion of the
extensor hallucis longus muscle. Folia Morphol
(Warsz) 2003; 62: 147-55.

Tezer M, Cicekcibasi AE. A variation of the
extensor hallucis longus muscle (accessory
extensor digiti secundus muscle). Anat Sci Int
2012; 87: 111-4.

. Lundeen RO, Latva D, Yant J. The secondary

tendinous slip of the extensor hallucis longus
(extensor ossis metatarsi hallucis). J Foot Surg
1983; 22: 142-4.

J Med Assoc Thai Vol. 99 No. 11 2016



A o y & . . = ' 7 '
ANualunMsnykazanyazvaILduay extensor hallucis capsularis: msAny1lus19e19156 gy

o
935005 D1FATITINN, NINT 5ITHAOIAT, YITANS In3INIIF

¥

A o v & . . 8 v = & o o ¥ a % o v

ANA3: (58U extensor hallucis capsularis hududuvnadnvauimnaunsanylavsoadumaaimaailu
, v & . < 1% o ~ v & & o Ay 4 & v o
Aauduiau extensor hallucis longus FIANNFUaToyasgazioenvenduaulansanszendlsine hududu
naunudmsumsaeaausaunls madanualummygauasivinaveaududuimnzau
Jagussasd: iorszudiuanualummy saisvun yumeiy uazgamzUmeveududuilusnernsd vy
o ad o =< }74 I~ . . 2 1 o6 1 o 4 ]
Jaquaz35ms: MmsAnyuduey extensor hallucis capsularis 91711v89519819138 Ingjaau 55 419 Tnetilu
ammﬁmy’twmm/ 36 91 Lm:aﬁmfﬂmzjmﬂmﬁd 19 919 avgwaaamm]’”lmy’agﬁm'n 33 a9 90 1 (mgmﬁzf
67.3+14.0 T) vhimmsanyuiluigie 29 $13 uazhun 26 19 JeyammnmsAnysznevdisdnyaciilves
019139 Iy (1wl @1 uasdInga) uasaNYAYUSUBUTANYT (ANNAVOUGUSUTINY gamziy gaumslate ANe1?

P Yy & 0 o % v & o 5 P Y1 aao A a ¢
uazANNNTNYeNFUEY) FamsiannueruazanunINveduouiIznszMT IR IToUaHTINI TN TIATIZN
AU UTONOVBINITIA

=~ Yy o= . . v ~ Py ~
WaMsANYY: WuINaUEY extensor hallucis capsularis asanylang 90.9% lasdanueniuazAnunTNaasved
4

(@AY 11.3+4.0 ¥u. uas 1.6+0.6 uy. mua1ay duduidanmeaulasaulngiugneanunaimdudu extensor
hallucis longus zm:ﬁ@mmzﬂmw%aun”mﬁaﬁ’mgfa first metatarsophalangeal
agy: i extensor hallucis capsularis wyliludadngjvessiernsdlng Tnedlgaumsauainaudu extensor
hallucis longus uasyaumsmgysaudeniuda first metatarsophalangeal mstszgndlinedududunaunu
TumsaheiniiunsinIsanaagaNuI£ainse3a (He991AAINIVOUSUSUTAAIUNAIANATY TINTIATIUATNAADUTI

v = ; ' < v & %
H@ff‘ﬂd@7ﬂﬂ\7ﬂﬁﬁ@ﬂ?7ﬂ@ﬁ/\”l507]@\7!?’”!3”7’]@!@7’7”7@

J Med Assoc Thai Vol. 99 No. 11 2016 1219



