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Case Report

The Tendinous Slip of the Flexor Digitorum Longus for
the Great Toe: An Anatomic Variation
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Abstract : This report describes a variation of the tendinous slip of the flexor digitorum longus (FDL) for the
great toe. In addition, compositions of the long flexor tendons for all five toes were examined. The tendons
of the FDL in the foot were investigated in 66 specimens of embalmed Korean adult cadavers. The tendons
of the flexor hallucis longus (FHL) and the FDL with the lumbrical muscles were cut at the calcaneus and the
metatarsophalangeal joints and were removed en bloc specifically to observe the FDL and the FHL tendons of
the great toe. The tendinous slip of the FDL for the great toe was found bilaterally in the foot of a 52-year-old
male. Its prevalence was two of 66 specimens (3.0%). The tendinous slip of the FDL for the great toe passed
forward the great toe, and it constituted the superficial portion of the long flexor tendon for the great toe. The
tendon of the FHL passed forward to constitute the deep portion of the long flexor tendon for the great toe. Thus,
both the tendinous slip of the FDL and the tendon of the FHL composed the long flexor tendon for the great toe.
The tendinous slip of the FDL and the tendon of the FHL for the great toe were similar in thickness; thus, each
tendinous slip of the FDL and the tendon of the FHL were approximately one-half of the long flexor tendon for
the great toe in thickness.

The present study demonstrated an anatomical variation of the interconnection between the FHL and the FDL
tendons, which will be useful for various surgeries and biomechanical research.
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Introduction The region of cross-connection between the FDL and FHL
tendons has been termed the “master knot” [5]. The differ-
There have been several reports regarding various con- ent anatomical variations of the connection between the
nections between the flexor digitorum longus (FDL) and

the flexor hallucis longus (FHL) tendons in the foot [1-4].

FDL and FHL tendons may affect movements of the toes
and outcome of surgical intervention in this area.
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Tendon transfer of the FHL and FDL is widely used as
a treatment for Achilles tendinitis, Achilles tendinosis,
rupture of the Achilles tendon, and dysfunction of the tib-
ialis posterior muscle [6-11]. When a connection between
the FHL and the FDL tendons is present, it can preserve
distal function if one of the tendons is used for transfer. In
addition, it serves as a “natural” tenodesis, avoiding the
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need to surgically perform one [2].

The FDL and the FHL are the extrinsic toe flexors [12].
The action of the FDL is to flex the distal phalanges of
the four lateral toes. The FDL tendon passes forward as
four separate tendons, one each for the second to fifth
toes [12,13]. The FHL is a primary flexor of the great toe,
and it runs forward to an insertion on the distal phalanx
of the great toe [13]. The FDL and the FHL become very
active during toe-off and tip-toe movements. When the
foot is off the ground, both muscles flex the phalanges of
the toes, acting primarily on the distal phalanges [12]. In
addition, the FDL and the FHL play an important role in
stabilizing the longitudinal arch and supporting high fore-
foot loads during the stance phase of gait[14].

This report describes a variation of the tendinous slip
of the FDL for the great toe. In addition, compositions of
the long flexor tendons for all five toes were examined,
thereby providing data that would be useful for the ten-
don transfer for surgical treatments and biomechanical
research.

Materials and Methods

The tendons of the FDL in the foot were investigated
in 66 specimens of embalmed Korean adult cadavers (19
males, 14 females; mean age 65.8 years, age range 33~
103 years). The skin and subcutaneous tissue of the sole
were removed. The plantar aponeurosis and the tendons
of the flexor digitorum brevis muscle were cut at the
metatarsophalangeal joints and were reflected inferiorly to
expose the FHL and the FDL tendons. A detailed dissec-
tion was performed by focusing on the FDL and the FHL
tendons of the great toe. The tendons of the FHL and the
FDL with the lumbrical muscles were cut at the calcaneus
and the metatarsophalangeal joints and were removed en
bloc specifically to observe the FDL and the FHL tendons
of the great toe.

Results

The tendinous slip of the FDL for the great toe was
found bilaterally in the feet of a 52-year-old male (Fig. 1).
Its prevalence was two of 66 specimens (3.0%). The di-
viding pattern and course of the tendinous slip of the FDL

were similar on the left and right sides of this cadaver. The
tendinous slip of the FDL for the great toe was divided
from the tendon of the FDL before its division into four
tendons for the second to fifth toes. The tendinous slip of
the FDL for the great toe passed forward the great toe,
and it constituted the superficial portion of the long flexor
tendon for the great toe. The tendon of the FHL passed
forward to constitute the deep portion of the long flexor
tendon for the great toe. Thus, both the tendinous slip of
the FDL and the tendon of the FHL composed the long
flexor tendon for the great toe. The tendinous slip of the
FDL and the tendon of the FHL for the great toe were
similar in thickness; thus, each tendinous slip of the FDL
and the tendon of the FHL were approximately one-half
of the long flexor tendon for the great toe in thickness.

The tendinous slip of the FHL was observed on the left
and right sides (52-year-old male). It was divided from
the tendon of the FHL, and it was similar in thickness to
the tendon of the FHL for the great toe. The site where
the tendinous slip of the FHL was divided from the FHL
tendon was similar to that where the tendinous slip of the
FDL for the great toe was divided from the FDL tendon.
The tendinous slip of the FHL extended to divide into two
separate slips to constitute the deep portions of the long
flexor tendons for the second and third toes. Thus, the
tendon and tendinous slip of the FHL and the tendon and
tendinous slip of the FDL composed the long flexor ten-
don for the great toe to the third toe.

In this cadaver, the tendon of the quadratus plantae
muscle (QP) constituted the deep portion of the long flex-
or tendon for the fourth toe, while the tendon of the FDL
constituted the superficial portion of the long flexor ten-
don for the fourth toe. Thus, the tendons of the FDL and
the QP composed the long flexor tendon for the fourth
toes. Therefore, only the tendon of FDL contributed to the
long flexor tendon of fifth toe.

Discussion

The FHL and the FDL tendons were often connected in
the foot, and they comprised the long flexor tendons for
the toes. The tendinous slip of the FDL for the great toe is
one of the anatomic variations of the interconnection be-
tween the FHL and the FDL tendons. In lower mammals,
there is much variation in the toes to which the tibial and
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Fig. 1. The tendinous slip of the flexor digitorum longus (FDL) for the great toe. A: The tendinous slip of the FDL (FDL-t) passed forward
the great toe in the plantar view of the tendon of the FDL (right foot). B: The tendon of the flexor hallucis longus (FHL) passed forward to
constitute the deep portion of the long flexor tendon for the great toe. The tendinous slip of the FDL for the great toe constituted the super-
ficial portion of the long flexor tendon for the great toe. Both the tendinous slip of the FDL (FDL-t) and the tendon of the FHL composed
the long flexor tendon for the great toe in the dorsal view of the tendon of the FDL (right foot). FHL-t, tendinous slip of the FHL; L1, first
lumbrical muscle; QP, quadratus plantae muscle; QP-t, tendon of quadratus plantae muscle; 1, first long flexor tendon; 2, second long flexor
tendon; 3, third long flexor tendon; 4, fourth long flexor tendon; 5, fifth long flexor tendon.

fibular flexors are distributed [15]. These connections of
the tendons in the foot are thought to make the structures
of the foot move together and link the movements for
weight bearing, balance, and locomotion.

The interconnection between the FHL and the FDL ten-
dons have been usually classified into four types [1-4,16];
Type I, tendinous slip from the FHL to FDL tendon in
41.7~97%; Type 11, tendinous slip from the FHL to FDL
and an additional slip from the FDL to FHL (crossed con-
nection) in 1~41.7%; Type III, tendinous slip from the
FDL to FHL in 0~30%; and Type IV, no connection
between the FHL and FDL in 0~16.7%. The case of the
present study corresponded to type II. Its prevalence was
3% in the present study; thus, it was similar to studies of
Plaasss et al.(2013) [16] and Edama et al. (2016) [4].

The tendinous slip of the FDL for the great toe was not
smaller than the tendons of the FDL for the other toes on
this cadaver. Thus, the action of the tendinous slip of the
FDL for the great toe likely will not be weaker than those
of the tendons of the FDL for the other toes. The inter-

phalangeal joint of the great toe is flexed by the FHL[13].
If the FHL tendon is transected at the region proximal to
its connection with the tendinous slip of the FDL for the
great toe, the interphalangeal joint of the great toe can still
flex through the pull of the FDL.

In this cadaver, the FDL likely flexes all five toes. The
tendinous slip of the FHL extended and divided into the
second and the third toes, thus the FHL and its tendinous
slips may flex the first to third toes. Therefore, it is thought
that both the FDL and the FHL can flex all the joints of
the great toe to the third toes in this cadaver.

In the previous studies, the tendinous slip of the FHL
constituted the long flexor tendon only for the second toe
in 8~41.2%; it developed into two slips to the tendons for
the second and third toes in 47.1~64% and into three slips
to the tendons for the second, third, and fourth toes in 7~
28% [3.,4,16-18]. Thus, it seems that the tendinous slip of
the FHL is not a rare variation. The tendinous slip of the
FHL may distribute the load of the great toe to the second
toe and to the third or fourth toe in the forefoot, especially
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during toe-off, increasing the weight-bearing area in the
forefoot [18]. In addition, a connection between the FHL
and FDL tendons might contribute to residual function of
the lesser toes after transfer of the FHL tendon [4].

In the propulsive phase of running, jumping or walking,
the FDL pulls the toes firmly downwards towards the
ground to achieve the maximum grip and thrust during
the toe-off phase. The FHL is of great importance, as it
produces much of the final thrust from the foot during
walking. In this cadaver, the FDL can flex the great toe
with the other toes to grip the ground, and it also likely
assists in producing the final thrust with the FHL[19].

Muscles play an important role in maintaining the me-
dial longitudinal arch. The FHL acts as a bowstring. The
FDL, abductor hallucis and the medial half of the flexor
digitorum brevis also contribute but to a lesser extent [12].
Thus, the tendinous slip of the FDL for the great toe can
also help to support the medial longitudinal arch of the
foot.

The present study demonstrated an anatomical varia-
tion of the interconnection between the FHL and the FDL
tendons, which will be useful for various surgeries and
biomechanical research.
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