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ABSTRACT 

      The objective of this study was to evaluate the operative management of 

flexible flatfoot in children by calcaneal lengthening osteotomy described by 

Evans. 

      Fifteen children (11 girls and 4 boys) with average age 11 years 4 months 

(range, 6 years 2 months to 13 years 4 months) with 25 idiopathic 

symptomatic flexible flatfeet were included in this study. Clinical evaluation 

was made according to Dogan's scale and graded as perfect, good, fair and 

poor. Preoperative and postoperative radiological assessment of   

anteroposterior    talo-first metatarsal angle (AP-T1MT), laterl Talo-first 

metatarsal angle (Lat. T1MT), lateral Talohorizontal angle (Lat. TH), and 

lateral Calcaneal pitch angle (Lat. CP) had been done for all feet. All flatfeet 

were corrected with modification of the calcaneal lengthening osteotomy 

described by Evans.  

-      Clinical results were perfect in 20 feet (80%), good in 4 feet (16%) and 

poor in 1 foot (4%). Radiological results showed improvement in 23 feet, 

while 2 feet showed no improvement. The improvement was significant in 

Lat. T1MT   and Lat. CP (P < 0.001, < 0.001 respectively) whereas it was 

insignificant in AP-T1MT and Lat. TH (P > 0.05). There was good agreement 

between clinical and radiological results (Kappa test 0.64). 

    

     The results of the present study showed that a successful proposed 

combined procedure reliably relieves pain in symptomatic flexible flatfoot in 

children as young as six years old, and proved effective in addressing all 

components of the deformity in both hindfoot and forefoot clinically and 

radiographically.  The need for arthrodesing procedures in adulthood can be 

eliminated. 
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INTRODUCTION  

           Approximately 20 percent of all musculoskeletal complaints are 

related to the foot and ankle, which is not surprising if one considers the 

functions of the foot: 

• It provides a stable base on which the body can stand.  

• It acts as a rigid lever to propel the body forward during walking.  

• It provides shock absorption for the force generated during walking 

and running (approximately two to six times an individual's body 

weight) (1). 

        

         Flatfoot is the term used to describe a weight-bearing foot shape in 

which the hindfoot is in valgus alignment, the midfoot sags in a planter 

direction with reversal of the longitudinal arch, and the forefoot is 

supinated in relation to the hindfoot. Flexibility refers to the mobility of 

the subtalar joint and the longitudinal arch, and the ability of both to 

reverse their malalignment (2). 

  

Flatfoot may exist as an isolated pathology or as part of a larger 

clinical entity. These entities include generalized ligamentous laxity, 

neuralgic and muscular abnormalities, genetic conditions and syndromes, 

and collagen disorders. Pediatric flatfoot can be divided into flexible and 

rigid categories. Flexible flatfoot is characterized by a normal arch during 

nonweightbearing and a flattening of the arch on stance. Flexible flatfoot 

may be asymptomatic or symptomatic (3).  

The asymptomatic flexible flatfoot may be physiologic or 

nonphysiologic. Most flexible flatfeet are physiologic, asymptomatic, and 
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require no treatment. Physiologic flexible flatfoot follows a natural 

history of improvement over time. Periodic observation may be indicated 

to monitor for signs of progression. Treatment generally is not indicated 

(4).   

 Nonphysiologic flexible flatfoot is characterized by progression 

over time. The degree of deformity is more severe in nonphysiologic than 

in physiologic flexible flatfoot. The amount of heel eversion is excessive; 

the talonavicular joint is unstable. Additional findings include tight heel 

cords and gait disturbance. Periodic observation is indicated in 

nonphysiologic flexible flatfoot .Patients with tight heel cords may 

benefit from stretching. Orthoses may also be indicated (3). 

Unlike physiologic and asymptomatic nonphysiologic flexible 

flatfoot, symptomatic forms of flexible flatfoot produce subjective 

complaints, alter function, and produce significant objective findings. 

These include pain along the medial side of the foot; pain in the sinus 

tarsi, leg, and knee; decreased endurance; gait disturbances; prominent 

medial talar head; everted heels; and heel cord tightness (5).   

  Initial treatment includes activity modifications and orthoses. 

Stretching exercises for equinus deformity can be performed under 

physician or physical therapist supervision. Non steroidal anti-

inflammatory medications may be indicated in more severe cases. 

Comorbidities, such as obesity, ligamentous laxity, hypotonia, and 

proximal limb problems, must be identified and managed, if possible. If 

there is a positive clinical response and symptoms are resolved, 

observation and orthoses (when appropriate) are instituted. If clinical 

response is not satisfactory, reassessment and additional work-ups are 

indicated. When all nonsurgical treatment options have been exhausted, 

surgical intervention can be considered (3) 
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Options for surgical treatment vary from simple soft tissue 

procedures to calcaneal osteotomy, subtalar extra-articular arthrodesis 

and triple arthrodesis (6). 

Calcaneal lengthening operation was first identified by Evans and 

was introduced as an option for calcaneovalgus deformities due to various 

etiologies, instead of triple arthrodesis (7). 

The Evans calcaneal osteotomy is currently the premier procedure 

for lateral column lengthening of the flexible flatfoot deformity. It has 

withstood the test of time, proving itself an effective procedure for the 

correction of pediatric flexible flatfoot. Current understanding of the 

osteotomy has allowed the Evans calcaneal osteotomy to become a useful 

tool in the correction of the adult flexible flatfoot as well (8). 


