
Introduction
Polydactyly is a common foot malformation, with a reported 
incidence of 1.7/1000 live births [1, 2]. Foot polydactyly is 
categorized according to its location: Postaxial polydactyly 
affects the lateral side of the foot and is the most common form; 
preaxial polydactyly affects the medial side; central type affects 
the central rays and is the most rare type of polydactyly [3, 4]. A 
foot with eight toes is an extremely rare form of foot polydactyly. 
The term “mirror foot” was originally used to describe mirror 
image toe duplication around the midline axis, with a hallux toe 
in the center. The Greek term “diplopodia” is also used to 
describe this form of extremely rare foot congenital 

malformation. In the presence of duplicated tarsal or metatarsal 
bones, the foot is characterized as a mirror foot, whereas in the 
presence of only toe duplication, the term “polydactyly” is more 
appropriate [5-7]. Mirror foot can be associated with a variety of 
congenital dysplasias (e.g., tibial hypoplasia, fibular dimelia, 
Laurin–Sandrow syndrome), as well as isolated dysplasia, as we 
have previously reported for feet with seven toes. The rarest type 
of mirror foot is a duplication of the central rays [8-11].
The formation of supernumerary bones can affect any part of the 
foot skeleton, including the metatarsal, tarsal, talus, or 
calcaneum. The management of central foot polydactyly 
requires appropriate ray excision to restore the width of the foot, 
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Introduction: Mirror foot is an extremely rare type of foot malformation and is characterized by the duplication of toes and metatarsals around a 
centrally located hallux toe. It can be part of a generalized congenital dysplasia or an isolated one. The central type is the less frequent form of the 
mirror foot.
Case Report: We present an isolated type of central mirror foot with eight toes, seven metatarsals, and four cuneiforms. The isolated toe was 
medially located. The child presented no other deformities. Surgical management was performed at the age of 1 year, consisting of central-ray 
removal, using a dorsal and plantar incision. The approximation of the remaining metatarsals was reinforced using a suture that enwrapped the 
bones. We achieved an appropriate reduction in the width of the foot. A year after the procedure, the foot had a normal shape.
Conclusion: Our manuscript presents the case of a central mirror foot that was treated surgically with adequate restoration of the proximity of 
the remaining rays.
Keywords: Mirror foot, 8 toes foot, polydactyly, congenital foot anomaly, surgical treatment.

Abstract

Learning Point of the Article:
Central-type mirror foot deformity requires surgical treatment with rays excision and restoration of the width of the foot.

Surgical Treatment of Central Type Mirror Foot Associated with Eight 
Toes: A Case Report
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retain tendons for adequate foot movement, and restore normal 
alignment [7, 12].
We present the case of a child with a right-sided central mirror 
foot of eight toes, seven metatarsals, and four cuneiforms. We 
describe the surgical management with an appropriate 
reduction of foot width. At the 1-year follow-up, the foot was 
observed to be restored to normal shape.

Case Report
A 2-month-old baby, who was the second child of the family, 
was referred to our pediatric orthopedic department. His 
mother had an uneventful full-term normal delivery, and the 
parents  had no histor y of  bone dysplasias  or  l imb 

malformations.  A prenatal 
ultrasound (US) examination 
was not performed, as the 
parents were younger than 30 
years and the pregnancy was 
reported as uncomplicated.
The baby displayed normal 
m o t o r  d e v e l o p m e n t  a n d 
m i l e s t o n e s .  C l i n i c a l 
examination revealed normal 
development of the spine, upper 
limbs, hips, and knees. US 
examination of the hips and 
kidneys confirmed normal 
development. There was no 
limb-length discrepancy. The 
right foot had eight toes, with 
the medial one floppy, a well-
formed plantigrade foot, and a 

full range of movements of the ankle joint. On evaluation by a 
pediatrician, the functions of the heart and kidney were found 
to be normal. Moreover, a radiological examination of the 
child’s feet was performed at the ages of 6 and 12 months.
As shown in Fig. 1, the foot had eight toes, with a hypoplastic toe 
on the medial side (counted as the 1st toe) (Fig. 1).
The radiological examination revealed that the medial 
hypoplastic toe had two ossified phalanges. Further evaluating 
the X-ray, there were seven metatarsals, with the 2nd and 3rd 
having a configuration of reduced length. The toe of the 1st 
metatarsal (counted as the 2nd toe) had two phalanges, as did 
the toe of the 3rd metatarsal (counted as the 4th toe). The 
remaining toes had three phalanges. There were ossification 
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Figure 3: X-ray of both feet, showing the different number of 
ossification centers of midtarsal bones.

Figure 4: X-ray of the legs, with a normal configuration of tibia and fibula bilaterally. 
There is a marginal proximal increase in the length of the right fibula. There is no LLD.

Figure 1: Initial picture of the foot, at 6 months of age.
Figure 2: X-ray of the foot, with seven metatarsals. 
The medial floppy toe (1st), has two ossification 
centers.
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centers of the increased number of cuneiforms, hypoplastic 
navicular, and normally developed cuboid, talus, and 
calcaneum. The ankle joint, tibia, and fibula were normally 
developed (Fig. 2-4).
On clinical examination, the toes displayed normal movements, 
but the hypoplastic hallux had no sign of movement. The baby’s 
reaction to the sensation appeared normal.
To ensure normal motor development, we waited until the child 
started walking independently. At 15 months of age, after 
starting to walk, the boy was surgically treated (Fig. 5).
Under general anesthesia, using a thigh tourniquet, we initially 
removed the hypoplastic 1st toe. Then, using a dorsal and 
plantar V-shaped incision, we removed the 2nd and 3rd 
metatarsals and toes. For each metatarsal, the tendons of the 
extensors and flexors of the amputated toes were properly 
dissected and cut at the level of the proximal metatarsal, by 
suturing each extensor to flexor. Vessels and nerves were 

appropriately ligated and cut using cautery. At the proximal 
part, the cuneiforms were left intact, but we realigned the 
proximal articular surface of the 4th and 5th metatarsals parallel 
to the cuneiform. The tibialis anterior was found duplicated, 
with a wide expansion both to medial and central cuneiform. 
We approximated the 1st and 4th initial metatarsals using 
sutures that encircled the metatarsals, reducing the width of the 
foot. The base of the retained 4th metatarsal was transferred to 
the area of the removed 2nd metatarsal. Particular care was 
taken to avoid lesions of intermetatarsal nerves and vessels. We 
stabilized the initial 4th and 5th metatarsals to cuneiforms using 
a smooth K-wire that was left protruding from the dorsum of the 
foot. The foot was immobilized in a cast. After 3 weeks, the K-
wire was removed in the outpatient department. We used a 
fabricated cast to maintain the reduced width of the foot (Fig. 
6).
The boy had an uneventful recovery. He started standing and 
walking with the cast 6 weeks after surgery. At the 1-year follow-
up, he had maintained a nice shape of the foot, without an 
obvious discrepancy in length, and mainly the same width as 
that of the unaffected foot (Fig. 7).
Moreover, his radiological examination revealed normal 
development of the remaining metatarsals and toes, with 
reduced distance between the 1st and 2nd metatarsal Fig. 8.

Discussion
A foot with eight toes represents an extremely rare type of 
mirror foot. This deformity may appear as an isolated deformity 
or as part of proximal bone dysplasia or syndromes. Verghese et 
al. reported preaxial mirror foot associated with tibial 
deficiency. They described patterns of fibular dimelia, tibial 
aplasia, tibial hypoplasia, and trapezoid tibia. The variety of 

Laliotis N, et al

Figure 5: Dorsal and plantar view of the feet, at the time of surgical 
procedure.

Figure 6: Picture of the foot at the removal of the 
K-wire. Note the reduced width of the foot.

Figure 7: Dorsal and plantar picture of the feet, 1 year after the procedure.



www.jocr.co.in

110

duplication of the tarsal and mid-tarsal bones they reported was 
remarkable [8]. Deshmukh and Shyam reported the case of a 
child having a mirror foot with dysplastic tibia. The child was 
treated with the removal of supernumerary preaxial metatarsals 
and toes, as the first part of the surgery. Interestingly, the 
procedure did not include the excision of the duplicated talus. 
The varus deformity of the tibia underwent additional surgery 
in the second stage. However, the authors reported a recurrence 
of the deformity and a severe leg-length discrepancy [13]. 
Sahoo and Sahu reported a 17-year-old female with a mirror 
foot associated with eight toes and a trapezoid dysplastic tibia. 
Surgical treatment was not advised due to the severe shortening 
and deformity of the lower limb [14]. Bernardi et al. reported 
mirror foot in a girl with fibular duplication and VACTERL 
syndrome [9]. Mirror foot is described as associated with the 
Laurin–Sandrow syndrome, which is a rare congenital disorder 
characterized by polysyndactyly of the hands, mirror feet, and 
nose anomalies (hypoplasia of the nasal alae and short 
columella), often associated with ulnar and/or fibular 
duplication [10]. Palaniappan and Baalann presented the case 
of a 2-year-old boy affected by the syndrome; the boy had nine 
toes on the right and 10 toes on the left foot [15].
Mirror feet with eight toes as an isolated dysplasia are extremely 
rare. Fukazawa et al. have published three cases with a foot with 
nine metatarsals and eight toes among the two children with 
eight toes foot. They treated the child with ablation of the 
preaxial three toes and four metatarsals, after which the foot 

displayed an acceptable appearance [7].
Sananta et al. surgically treated a 5-month-old girl having 
bilateral mirror foot with eight toes on the right and seven toes 
on the left, by removing the medial preaxial toes and 
metatarsals. They described abnormal midfoot cartilage that 
was refashioned. They reported duplication of the tibialis 
anterior tendon that was inserted into the medial rays [1].
The central type of mirror foot is the rarest type of foot 
polydactyly. Papamerkouriou et al. presented a case of a central 
mirror foot with eight toes that was treated with dorsal and 
plantar V-shaped incisions. This enabled the appropriate 
management of the extra skin. They removed the 2nd, 3rd, and 
4th toes from the medial side, without removing the medial 
cuneiform. They approximated the metatarsals using K-wires. 
Upon the follow-up radiological examination, a considerable 
gap remained between the metatarsals, but the shape of the foot 
was found to be comparable with the unaffected side [16].
Kim et al. reported surgical treatment of the central mirror foot 
with eight toes and metatarsals. They resected the 2nd, 3rd, and 
4th rays and performed a partial excision of the midfoot. They 
transposed the 5th metatarsal to the base of the resected 2nd 
metatarsal and achieved a considerable reduction in the gap 
between the metatarsals [5].
We modified the existing surgical technique using a tight suture 
to reinforce the approximation of the remaining metatarsals. 
This method is similar to the approximation of the ribs in 
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Figure 8: X-ray of the feet, at the age of 2 years, with normal development of the metatarsals and toes. There is increased number of 
ossification centers of midtarsal bones on the right foot. These are smaller on the left foot.
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scoliosis surgery, wherein a rib is removed for either a bone graft 
or an excision to improve the rib hump. The ribs above and 
below the one that is removed are approximated with a set of 
stitches. These are placed around them and tightened to achieve 
approximation. We resected two metatarsals, and this probably 
facilitated the approximation of the metatarsals instead of cases 
that removed three metatarsals. Using both plantar and dorsal 
incisions, we had a clear identification of the bone and the 
articulation between the midtarsal and metatarsal bones. The 
follow-up period was brief, and the patient remains under 
regular annual examination. He wears the same size of shoes 
now. However, it is essential to continue looking after the 
patient and monitoring the growth of the foot [17].

Conclusion
We report a child with a central type of mirror foot, having eight 
toes and seven metatarsals, as an isolated deformity. We treated 
him at the age of 1 year, with central rays excision, with the 
approximation of the remaining gap using a reinforcement 
suture.

Clinical Message

A central type of mirror foot can be surgically managed with the 
excision of supernumerary rays. The approximation of the 
remaining metatarsals is an important factor in reducing the width of 
the foot.
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