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ABSTRACT 

Flexor hallucis longus (FHL), a key toe flexor muscle, located on the posterior aspect of 
the fibula below the deep fascia of the calf. It originates from lower two-thirds of 
posterior surface of fibula and inserts at the base of distal phalanx of great toe. 
Background: Anatomical variations in the plantar musculotendinous architecture, 
particularly at the Chiasma Plantare (Master Knot of Henry), can influence foot 
biomechanics and have surgical significance. Main Clinical Findings: During routine 
cadaveric dissection, a rare unilateral variant was identified in which two tendinous slips 
originated from the flexor hallucis longus (FHL) tendon and merged with the flexor 
digitorum longus (FDL) tendons inserting at base of the distal phalanx of second, third, 
toes. The slips arose deep to the quadratus plantae at the classical FHL–FDL crossover. 
Discussion: This configuration corresponds to Type I-b of Plaass et al.’s classification and 
may contribute to enhanced toe flexion strength, improved force distribution, and 
functional redundancy. Such variations have surgical relevance during tendon grafting, 
Achilles tendon reconstruction, and in managing tibialis posterior dysfunction. 
Conclusion: Documenting such rare patterns enriches anatomical databases, aids 
preoperative planning, and deepens our understanding of plantar biomechanics. 

 

INTRODUCTION

The human foot integrates structural 
complexity with functional adaptability. Among its 
key elements are the long flexor tendons: the flexor 
hallucis longus (FHL), that originates from the 
posterior surface of fibula, and the flexor digitorum 
longus (FDL), that originates from the posterior 
surface of tibia. At the second layer of the sole, these 
tendons intersect at the Chiasma Plantare, also 
called the Master Knot of Henry (MKH), where 
intertendinous communications are common but 
highly variable. [1,2] 
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 The FHL primarily flexes the great toe and 
assists in plantar flexion, while the FDL flexes the 
lateral four toes. Variations in their tendinous 
connections may affect biomechanics, 
proprioception, and clinical outcomes in foot 
surgery.[3,4,5] Though slips from FHL to FDL are often 
observed, the precise pattern, number, and insertion 
vary greatly. Reports from Indian cadaveric studies 
are limited. 

 Here, we present a unique dual-slip 
variant from FHL to the second and third toes, 
discuss its biomechanical and surgical implications, 
and correlate it with prior morphometric studies. 

MATERIALS AND METHODS 

• The dissection was conducted in the Acharya 
Sushruta Dissection Hall of the Department of 
Rachana Sharira, National Institute of Ayurveda, 
Jaipur. The dissection procedure adhered to the 
systematic guidelines outlined in Cunningham's 
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practical manual for the dissection of the sole of 
the foot. During the dissection of the plantar 
region of a lower limb, after removal of the skin, 
superficial fascia, and plantar aponeurosis, the 
superficial muscle layer comprising the flexor 
digitorum brevis and abductor hallucis was 
carefully reflected. On exposing the second 
muscular layer of the sole, a noteworthy 
anatomical configuration was identified. 

• The tendon of the FHL was seen coursing 
beneath the FDL tendon at quadratus plantae. At 
this point of crossing, two well-defined tendinous 
slips branched off from the FHL. These slips 

coursed obliquely and united with the tendons of 
FDL that were directed toward the second and 
third toes. The arrangement was found 
unilaterally and was located distinctly deep to 
the quadratus plantae muscle. No further 
extensions toward the fourth or fifth toes were 
identified. The rest of the plantar musculature 
and tendinous structures appeared normal. 

• Based on existing classification systems, this 
variant corresponds to a Type I connection (from 
FHL to FDL), subtype b where slips extend to the 
second and third digits. 

 
Figure 1: Extra slip of FHL in the second layer of right sole (In-situ) 

 
Figure 2: Extra slip of FHL merging with the tendon of FDL, inserting at the distal phalanx of 2nd and 

3rd toes in the second layer of right sole (Ex-situ) 
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Developmental Significance 

These slips are developmentally conserved 
remnants of a primitive common flexor system. 
Their Functional relevance persists in modern gait- 
these are not vestigial but integrated in locomotor 
biomechanics. 

RESULTS 

On exposing the second layer of the sole: The extra 
slips of FHL tendon coursed beneath the FDL tendon 
at quadratus plantae. Two distinct tendinous 
slips branched from FHL at the MKH level: 

Slip 1: to the FDL tendon for the second toe. 

Slip 2: to the FDL tendon for the third toe. 

These extra unilateral slips of the FHL lay deep to 
quadratus plantae and these joined the FDL tendons 
obliquely. No extensions to fourth or fifth toes were 
found. This pattern matched Type I-b connection 
per Plaass et al.  

DISCUSSION 

Incidence and Classification 

• Plaass et al. (2013): Proximal–distal slips from 
FHL to FDL in -95% of feet, with subtype I-b 
representing slips to second and third toes[7]. 

• Pretterklieber (2017): FHL to second toe in -97% 
of cases, to third toe in -53% of cases; 
bidirectional FHL–FDL connections in -39% of 
cases[8]. 

• Beger et al. (2018): MKH – Approximately 4.2cm 
distal to medial malleolus, is a critical landmark 
for surgery[2]. 

Slips may assist coordinated toe flexion, particularly 
during push-off in gait, sprinting, or tiptoe stance. 
They enhance force sharing and redundancy 
preserving function after partial tendon injury. 
Support proprioception and stability during 
stance[9]. 

 In Achilles tendon reconstruction, posterior 
tibial tendon dysfunction, or peroneal tendon tears, 
unrecognized slips can hinder tendon 
mobilization[10,11]. Amlang et al. (2012) recommend 
direct plantar approach to MKH to visualize and 
release such slips[12]. Variations may complicate 
tendon gliding in tenosynovitis or entrapment 
syndromes. 

CONCLUSION 

 The rare finding of dual tendinous slips from 
FHL to second and third toes highlights the 
variability of the Chiasma Plantare. Such 
configurations have functional, evolutionary, 
and surgical importance. Awareness of these 

variants can aid surgeons in avoiding inadvertent 
injury, improving tendon harvest outcomes, and 
understanding preserved toe function after 
reconstructive procedures. They enhance the 
efficiency and stability of the flexor system during 
activities like standing on tiptoes, jumping, or 
sprinting by load sharing and force distribution. 
They contribute to functional reserve, especially in 
complex foot movements in dancers and athletes. 
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