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Abstract 
Introduction: 

Planovalgus is the most common foot deformity in cerebral palsy 

patients, in particular in patients with diplegia and quadriplegia. Surgery is 

recommended if the foot is painful or there is progressive mechanical 

collapse compromising walking ability. Numerous surgical procedures were 

described and no one proved superior. This study was conducted to evaluate 

the effect of Triple C operation in patients with neuromuscular disorders. 

Material and methods: 

Our population was 30 feet (18 patients) with cerebral palsy, diplegia 

and quadriplegia. The inclusion criteria were ambulatory children and 

adolescents (skeletally immature) older than 4 years with flexible deformity. 

We identified patient age, sex, functional status, associated soft tissue foot 

and ankle procedures, and type of graft used. Assessment was done using 

clinical, radiological and functional outcomes. The Primary outcome was 

radiological angles measured from different plain x-ray views (Antero-

Posterior, lateral and hindfoot views). 

Results: 

Radiological results were described as mean, range and standard 

deviation (SD). The mean preoperative calcaneal pitch angle was -2.30 

(range -640 to 190, SD=17.980) compared to a mean of 10.10 (range -70 to 

330, SD=9.890) at final follow-up. The mean preoperative lat talocalcaneal 

angle was 49.40 (range 250 to 680, SD=11.40) compared to a mean of 43.170 

(range 220 to 670, SD=11.960) at final follow-up. The mean preoperative lat 

talo-first metatarsal angle was 40.170 (range 180 to 740, SD=14.90) 

compared to a mean of 18.630 (range 00 to 400, SD=11.150) at final follow-

up. The mean preoperative AP talonavicular coverage angle was 46.430 
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(range 190-780, SD=13.50) compared to a mean of 33.170 (range 00 to 620, 

SD=17.120) at final follow-up.  The mean preoperative AP talo-first 

metatarsal angle was 38.83 (range 17 to 55, SD=8.99) compared to a mean 

of 20.8 (range -18 to 47, SD=13.20) at final follow-up. The postoperative 

change was significant for all angles. 

Abduction deformity (AP-TN and AP-T1st) showed greater correction in 

both the groups with strut graft (13 feet) and strut graft with peroneus brevis 

lengthening (9 feet) as compared to the group with standard graft (8 feet). 

Discussion: 

The triple C osteotomies in our study as in others proved to be a reliable 

option in correction of flexible planovalgus feet in cerebral palsy patients 

with very few complications. Feet with deformity more than mean+3SD 

showed the highest degree of undercorrection. Associated soft tissue 

problems should be addressed during the index surgery. 

 

Keywords 

Cerebral palsy, triple-C, foot osteotomy, planus, flatfoot, Valgus, paediatric, 
children 
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