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EDITORIAL

Flatfoot deformity is characterized by the medial longitudinal
arch drop, heel valgus, and protrusion of talus [1]. The incidence
in children and adolescentsis up to 35.9-47.8% [2]. Complications
of deformity with the excessive rotation of the tarsus and the
instability of joints will oppress the vascular and nerve of plantar
foot [3]. This cans cause the new problems of plantar fasciitis,
chronic achilles tendinitis and tenosynovitis [4]. However, the
relationship of these complications and vascular changes has not
been illuminated by the biomechanical mechanism.

In terms of topographic foot anatomy, the foot vessels can
be subdivided into two parts: a dorsalis pedis artery are the
direct continuation of the anterior tibial artery and represents
the main vascular supply for the toes; plantar arteries origin
from the posterior tibial artery includes the large lateral and
the small medial plantar artery. The lateral plantar artery ends
at the base of the first metatarsal bone, where it joins the deep
plantar branch of the dorsalis pedis artery to form the plantar
arterial arch [5]. The rich foot vessels can provide the adequate
nutritive supply with tissue [6]. However, the medial longitudinal
arch drop of flatfoot oppresses the foot arch vessels to result
in functional dysfunction of soft tissue [3,7]. The disorder of
the internal tissues often causes some complications of hallux
valgus, plantar fasciitis, Achilles tendinitis, and bone hyperplasia
[8]. In addition, the anterior tibial-dorsalis pedis and posterior
tibial-plantar artery are common recipient artery options in foot
microsurgery. This is also favorable for clinical application to
evaluate the feasibility and safety of foot surgery [3]. Therefore,
investigation of the interaction mechanism between flatfoot
vessels and internal tissues can well explain pathogenesis of
deformity and avoid the occurrence of complications.

Except for the surgery at present, physical orthopedics for
the children and adolescents flatfoot is used the most common
method. Many orthopaedic methods have been used to intervene
the blood circulation of flatfoot, such as custom-made insole [1],
shockwave therapy [4], ultra-sound therapy and external fixator.
With the help of ultrasound, imaging and plantar pressure
equipments, deformity of the flatfoot arch drop can be corrected

to improve the medial and lateral longitudinal arches stiffness
of foot. Also, bearing ratio of flatfoot (hind foot, midfoot and
forefoot) during the stance phase is changed from 1.86:0.53:1 to
1.88:0.25:1 [9]. However, it is not involved in quantitative effect
of blood circulation on corrective flatfoot.

Recent studies have shown that blood circulation disorders in
flatfoot deformity can cause inflammation of the internal tissues.
But it is only a speculative report [7-8]. Some researchers have
shownsimilarstudiestoinvestigate thebiomechanical mechanism
[10-12]. Scott found that the chronic Achilles tendinitis was due
to the excessive tension of itself to weaken nutrition supply of
tissue [10]. Using the technique of wave stimulation in vitro, De
Sanctis illustrated that the mechanism could promote the growth
of vascular endothelial cell, form the new blood vessel, increase
the regional blood supply, alleviate the Achilles tendinitis and
heel pain [11]. Eri used a linear regression model to compare the
systolic and diastolic blood pressure of subjects. It was shown
that the reasonable stimulus could ameliorate the blood pressure
of ankle and improve blood circulation of foot [12]. Therefore, it
is great significance for children and adolescents to illuminate the
biomechanical mechanism of flatfoot complications (navicular
bone pain, heel pain, Achilles tendinitis, and so on) [2].

In further work, a novel method of flatfoot study based on foot
finite element model of fluid-solid coupling and experimental
measurement will be used to investigate the effect of custom-
made insoleon blood circulation of plantar artery in flatfoot. The
more reliable and validated outcome can be provided to evaluate
the results of flatfoot correction.
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