
ABSTRACT

Cleft foot deformity may clinically be seen in a wide spectrum of presentations, ranging from skin cleft to several
ray deficiencies of the central region of the forefoot. The typical cleft foot is characterized by the congenital absen-
ce of one or several median rays, with normal rays bordering the cleft. Unless treated surgically, two pincer-like de-
formities will appear at the distal end of the foot as the child grows. The primary objectives for reconstruction of
cleft foot are closing the cleft to a certain level, maintaining a symmetrical foot, and preserving the position of the
border rays to prevent collapse and valgus deformities of the toes.
A simple surgical approach to reconstruct cleft foot using double opposing Z-plasty in a patient with bilateral cleft
feet is reported here.
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ÖZET

Yar›k ayak klinik olarak, basit cilt yar›¤›ndan aya¤›n santral yerleflimli parmaklar›n›n yoklu¤una dek çeflitlilik gös-
terebilmektedir. Tipik olan formunda I. ve V. parmaklar mevcut olup bu parmaklar aras›nda kalan parmaklar›n bir
ya da daha fazlas› mevcut de¤ildir. Olgular cerrahi olarak tedavi edilmezlerse ayaklarda zamanla kerpetene benzer
bir görünüm oluflur. Cerrahi tedavide amaç; yar›¤› belli seviyelere dek kapatmak, simetrik bir ayak oluflturmak ve
I. ve V. parmaklar›n pozisyonlar›n› korumas›n› sa¤layarak valgus deformitesini önlemektir. Bu sunumda, bir aya-
¤›nda santral yerleflimli üç parma¤›, di¤er aya¤›nda ise santral yerleflimli iki parma¤› olmayan ve iki tarafl› yar›k
ayak deformitesi “double opposing z-plasty” yöntemini kullan›larak düzeltme yap›lan olgu sunulmaktad›r.
Anahtar kelimeler: Yar›k ayak,cerrahi tedavi, karfl› yerleflimli Z-plasti
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CASE 

A boy was referred to our unit, when he was a newborn,
with the diagnosis of bilateral cleft lip and palate, bilateral
cleft hand and feet and bilateral naso-lacrimal deformities. 
He was operated for cleft lip at 3 months, cleft palate at 12
months, and cleft hand and feet at 18 months.
He had 3 central ray deficiencies in the right foot and 2
central ray deficiencies in the left one. There was also a
complete syndactyly between the 4th and 5th toes in the
left foot and hallux valgus deformity in the right side
(Fig.1). 
Roentgenograms revealed four metatarsals for both feet
(Fig.2).
The main complaint of the patient’s family was difficulty
in finding appropriate shoes since the patient’s feet were
wide. 
The patient was treated surgically using double opposing
Z-plasty for both feet at the same session.

Figure 1. Preoperative appearance of the cleft feet



SURGICAL TECHNIQUE

The cleft was manually closed by grasping the foot with
one hand, and then a sterile ink marker was applied to out-
line the margins of the cleft on both sides, the dorsum and
the sole of the foot. The cleft was opened so that the ink
marker would outline the  rhomboid shaped skin that was
going to be excised. Care was taken to protect the neuro-
vascular structures while skin and subcutaneous tissue we-
re being excised. A double opposing Z-plasty was planned
on both the plantar and dorsal sides of the foot (Fig. 3). 
After elevating the flaps, Etibond ( Ethicon®, 2/0) was in-
serted through the holes drilled on adjacent metatarsals
(the first and third metatarsal heads) as a retention suture
to decrease the distance between the metatarsal bones,
thus the width of the forefoot. 
Capsular releases of  interphalangeal joints and intramedul-
lary K-wire fixation of the first ray was performed for cor-
rection of  the valgus deformity on the right side (Fig. 4)

After achieving hemostasis, flaps were transposed to their
new locations. Complete syndactyly in the left 4th web
was corrected at the same session. Defects created after
syndactyly correction were repaired with the full thickness
skin graft harvested from the rhomboid skin excision.
Splints were applied for 6 weeks and the patient was allo-
wed to walk after the splints were removed. Function was
considered sufficient when the child could ambulate and
wear shoes. No custom-made shoes were needed.
A good cosmetic foot appearance was achieved using do-
uble opposing Z-plasty (Fig. 5). After a 3.5 years of fol-
low-up, the patient had no complaints related to walking
and the shoes were fitting well. 

DISCUSSION

Cleft foot deformity is an extremely rare deformity
(1/90,000). Generally one or more toes and parts of their
metatarsals are absent and often the tarsals are abnormal.
Clinical presentation can be associated with cleft lip, cleft
palate, cleft hand and nasolacrimal deformities as occur-
red in this case (1,4,7,8).
Based on a study of the roentgenographic characteristics
of cleft feet, Blauth-Borisch classified the deformities in-
to six types based on the number of metatarsal bones pre-
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Figure 2. Preoperative roentgenogram of the feet

Figure 3. Outlining the cleavage area and the opposing 
Z-plasties on both the dorsum and sole of the foot

Figure 4. Postoperative roentgenogram of the feet. 
Note the right first toe in the corrected  position

Figure 5. Postoperative appearance of the cleft feet



sent. Types I and II are cleft feet with minor deficiencies,
both having five metatarsals. The metatarsals are all nor-
mal in type I and partially hypoplastic in type II. The num-
ber of metarsals decreases progressively: type III, four
metatarsals; type IV, three metatarsals; type V, two meta-
tarsals; and type VI, one metatarsal (3). 
Two additional forms were identified: cleft foot with cent-
ral polydactyly, called polydactylous type, and mono-
dactylous foot with the lower-leg diastasis or tibial aplasia
or both, described as diastatic type (8). 
Abraham et al. described a simplified clinical classificati-
on on which they based treatment recommendations. Type
I has a central ray cleft or deficiency (usually second or
third rays or both) extending up to the mid-metatarsal le-
vel without splaying of medial or lateral rays. Type II has
a deep cleft up to the tarsal bones with forefoot splaying.
Type III is a complete absence of the first through third or
fourth rays (1).
This patient had type III deformity according to Blauth-
Borisch’s classification and  type II deformity according
to Abraham’s classification.
The indications for surgical treatment are to improve both
shoe wear and cosmetic appearance of the foot. Since the
degree of deformity in cleft foot varies from one patient to
another, there is no standard surgical procedure defined
for cleft foot surgery. Therefore, the treatment should be
determined according to the degree of malformation,
which may range from observation, simple cleft closure
with preservation of toes, to an unavoidable ablation of to-
es, or reconstruction of missing toes (1,2,5,6,7).
In Blauth-Borisch types I -II and in Abraham type I, very
little surgery may be necessary. Simple closure of the
clefts is the appropriate operative procedure for treatment
of cleft foot deformity with no or one central ray defici-
ency, where the forefoot is narrow and the toes tend to
overlap. However, if a cross-bone exists, it is helpful to re-
move this to decrease the width of the foot (1,8). 
In Blauth-Borisch types III, IV, V, and Abraham type II
with two or several central ray deficiencies, closure of the
cleft using triangular or rectangular flaps by syndactyli-
zing the cleft with hallux valgus correction if needed has
been suggested. Metatarsal osteotomies are combined
with closure of the cleft. K-wire fixation, removal of use-
less metatarsals, and holding the remaining metatarsal
with a ligament are helpful additional techniques (1,8). 

We have also made use of the triangular flaps in the repa-
ir of the cleft in this case. 
In Blauth-Borisch types V and VI cases, more complica-
ted foot surgery may be necessary. Heel-cord lengthening,
osteotomies of the navicular and cuboid, excision of pro-
minent bony masses, or even tendon transfers may beco-
me necessary. In Abraham type III, surgical correction is
not recommended (1,8).
Therefore, the great toe pronation and its ovverriding on the
adjacent ray can lead to subtle difficulties with some shoewe-
ar, a special effort was made to correct moderate to severe
hallux valgus. Great toe valgus is corrected by performing la-
teral capsulotomies in either  the deformed interphalangeal
joint, as in this case, or the metatarsophalangeal joint (1).
In conclusion, a simple and practical approach to the mana-
gement of typical cleft foot using double opposing Z-plasty
is reported. Using this technique, cleft foot is easily closed,
forefoot’s width maintained, and as the tissue tension is
distributed in different directions widening of the cleft and
hypertrophic scarring were avoided. For the reasons menti-
oned above, this technique is recommended as a functi-
onally and aesthetically pleasing method in the manage-
ment of appropriately selected patients with cleft foot. 
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