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Long-term results of extensive surgical dissection in the treatment 
of congenital clubfoot

Doğuştan çarpık ayak tedavisinde geniş cerrahi diseksiyonun
uzun dönem sonuçları

Gokmen DENIZ, Hasan BOMBACI, Hakan TUYGUN, Mucahit GORGEC,
Ozkan KOSE,1 H.Serhat YANIK

Amaç: Doğuştan çarpık ayak nedeniyle geniş cerrahi di-
seksiyon ile tedavi edilen hastaların geç dönem fonksiyo-
nel ve radyografik sonuçları değerlendirildi.
Çalışma planı: Çalışmada, doğuştan çarpık ayak için ge-
niş cerrahi diseksiyon uygulanan 30 çocuğun (6 kız, 24 
erkek; ort. yaş 9.8 ay) 47 ayağı incelendi. On yedi hastanın 
her iki ayağında deformite vardı. Otuz beş ayağa komplet 
subtalar gevşetme (KSTG), 12’sine posteromedial gevşet-
me (PMG) uygulandı. Ameliyat sırasında ortalama yaş 
KSTG grubunda 9.6 ay (dağılım 6-23 ay), PMG grubun-
da 10.6 ay (dağılım 5-23 ay) idi. Hastalar Laaveg-Ponseti 
fonksiyon değerlendirme skoru, ayak bimalleolar açısı ve 
radyografik ölçümlerle değerlendirildi. Ortalama takip sü-
resi 117.3 ay (KSTG grubunda 106.6 ay, PMG grubunda 
150.6 ay) idi.
Sonuçlar: Fonksiyon değerlendirmesinde, 47 ayağın 24’ünde 
mükemmel, 12’sinde iyi, altısında orta, beşinde kötü sonuç 
alındı. Kötü sonuç alınan beş ayağın hepsi KSTG grubun-
da idi. Bu ayakların ikisinde nüks gelişirken, iki ayakta 
kavus ve metatarsus adduktus deformiteleri, bir ayakta 
kavus deformitesi vardı. Ayak bimalleolar açısına göre 
değerlendirildiğinde, PMG uygulanan ayakların %83.4’ü, 
KSTG uygulananların %85.7’si tip 1-2 grubu içinde yer 
aldı. Ayak bimalleolar açısı, ön-arka ve yan grafilerde 
talus-birinci metatars açısı ve ön-arka grafide talokalka-
neal açı ile ayak fonksiyon skoru arasında anlamlı ilişki 
saptandı (p<0.05). İki cerrahi yöntem arasında fonksiyo-
nel skorlar ve radyografik ölçümler açısından anlamlı fark 
bulunmadı (p>0.05). 
Çıkarımlar: Geniş cerrahi diseksiyon deformitenin tüm 
bileşenlerinin bir seansta düzeltilmesini sağlayan, sonuç-
ları erken dönemde olduğu gibi uzun dönemde de başarılı 
olan bir yöntemdir. 
Anahtar sözcükler: Çocuk; çarpık ayak/radyografi/cerrahi.

Objectives: We evaluated the long-term functional and ra-
diographic results of patients who underwent extensive soft 
tissue dissection for the treatment of congenital club foot.
Methods: We retrospectively evaluated 47 feet of 30 pa-
tients (6 girls, 24 boys; mean age 9.8 months) who under-
went extensive surgical dissection for congenital clubfoot. 
Involvement was bilateral in 17 patients. Surgical dissection 
included complete subtalar release (CSTR) in 35 feet, and 
posteromedial release (PMR) in 12 feet. The mean age was 
9.6 months (range 6 to 23 months) in CSTR-, and 10.6 months 
(range 5 to 23 months) in PMR-treated patients. The patients 
were assessed with the Laaveg-Ponseti functional score, foot 
bimalleolar angle, and other radiographic measurements.  
The mean follow-up was 117.3 months (106.6 months in the 
CSTR, and  150.6 months in the PMR group).
Results: Functional results were excellent in 24 feet, good 
in 12 feet, fair in six feet, and poor in five feet. All the poor 
results were seen in the CSTR group. Of these five feet, two 
developed recurrences, two had both pes cavus and metatar-
sus adductus deformities, and one had pes cavus deformity. 
Considering the foot bimalleolar angle, 83.4% of PMR-
treated feet, and 85.7% of CSTR-treated feet were rated as 
type 1 or 2. Functional scores were significantly correlated 
with the foot bimalleolar angle, talus-first metatarsus angle 
on anteroposterior and lateral radiographs, and with the ta-
localcaneal angle on anteroposterior radiographs (p<0.05). 
There were no significant differences between the two sur-
gical procedures with respect to functional scores and ra-
diographic measurements (p>0.05).
Conclusion: Extensive surgical dissection enables simul-
taneous correction of all components of deformity and 
provides satisfactory results not only in the short-term but 
also in the long-term follow-up. 
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Clubfoot is a congenital foot deformity with an 
incidence of 1-5/1000. The goals of treatment are to 
obtain a plantigrade, pain-free, flexible foot that does 
not require the use of orthotics. Widely accepted app-
roach is to start a conservative clubfoot treatment as 
early as possible[1] It is widely accepted that , clubfoot 
treatment should start as early as possible with a con-
servative method. 

 Successful results between 20% to 95% have been 
reported with conservative treatment.[1-4] In case of fa-
ilure of  initial approach or if there is recurrence,  the 
conservative tretament can either be repeated or sur-
gical treatment can directly be performed. Surgical 
treatment includes simple procedures such as posteri-
or release and selective tendon transfers or extensive 
procedures such as complete subtalar release (CSTR) 
or posteromedial release (PMR) depending on the 
patient’s condition.

Coronal, sagittal and horizontal plane deformities 
are present in congenital clubfoot. These deformities 
are inter-related. Simultaneouscorrection of all defor-
mities is a preffered property of the surgical techni-
que. Extensive surgical procedures, such as complete 
subtalar release, aimed to correct this three-planar 
deformity in one session. While correction can be ac-
hieved with these types of procedures, serious comp-
lications such as wound necrosis, extensive scarring, 
and avascular necrosis of tarsal bones may arise.
Several studies have evaluated short-term results of 
extensive surgical procedures in the treatment of con-
genital clubfoot,  While some refer successful outco-
mes, others describe serious complications. Excellent 
to good short-term results have been reported in 63% 
to 83% of congenital clubfoot cases treated with ex-
tensive surgical dissection.[5-8] Nonetheless, Dobbs et 
al.[9] obtained moderate and poor long-term results by 
extensive surgical dissection in 67% of 60 feet More-
over, he had to re-oprate 55 feet. 

Despite numerous short-term reports of cases tre-
ated with extensive dissection, few studies regarding 
long-term results have been published. Long-term 
functional and radiographic outcomes of patients tre-
ated with posteromedial and complete subtalar relea-
ses have been evaluated in this 

Patients and method
A total of 50 patients with congenital clubfoot that 

failed to respond to conservative treatment by plaster 
casting were operated between September 1990 and 

March 1998 in our clinic. Patients were retrospectively 
evaluated. Preoperative treatment method, preoperative 
condition of the foot, surgery, and follow-up informa-
tion until discharge were obtained from patient files in 
the hospital records. Since 11 of them were older than 
2 years at time of operation and 2 had meningomyelo-
cele, they were excluded from the study. The common 
features of the remaining 37 patients were  idiopathic 
congenital clubfoot, age below 2 years at the time of 
surgery, and a minimum 4-year follow-up. Positive res-
ponse to our request was acquired for 30 of these pa-
tients (6 girls, 24 boys; mean age of 9.8 months), who 
were included in the study (Table 1). The number of 
evaluated feet was 47.

Bilateral deformity was present on 17 patients whi-
le right and left deformities were present on 9 and 4 
patients, respectively. CSTR was performed on 35 feet 
and PMR on 12. Mean age at time of operation was 9.6 
months (range: 6-23 months) in the CSTR group, and 
10.6 months (range: 5-23 months) in the PMR group. 
Age distribution at time of operation was similar in two 
groups.

PM incision and release method was used as desc-
ribed by Turko.[4] Cincinnati incision and the method 
described by Simons was performed on patients opera-
ted by CSTR (Figure 1).[10] Prophylactic first generation 
cephalosporins were administered to all patients from 
30 minutes prior to surgery until 2nd postoperative day. 
Antero-posterior and lateral foot x-rays were also obta-
ined postoperatively. No window was placed in casting 
after PMR. First cast change was performed at posto-
perative 3rd week under general anesthesia and sutures 
were removed. Second cast change took place on the 
6th week at the outpatient clinic and wires were with-
drawn. Casting was maintained for two months. It was 
performed above-knee, with 90 degrees of knee flexion, 
0-10 degrees of ankle dorsiflexion and without forcing 
any varus or valgus angulation.

Table 1.	Distribution of patients’ characteristics according 
to surgical procedures

	 PMR	 CSTR	 Total

Number of feet involved 	 12	 35	 47
Bilateral involvement (patients)	 4	 13	 17
Mean age at time of operation				  
(months)	 10.6	 9.6	 9.8
Mean follow-up duration (month)	150.6	 106.6	 117.3
Number of male patients	 5	 19	 24
Number of female patients	 3	 3	 6
PMR: Posteromedial release; CSTR: Complete subtalar release
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During the first casting, after CSTR, the deformity 
was corrected as much as the skin tightness permitted. 
No window was placed in the cast. Cast change was 
performed on the 2nd week. The residual equine defor-
mity was corrected at first cast change. Casting was al-

ways made above-knee. Wires were removed on the 6th 
week. After casting period, in addition to exercises, all 
patients were asked to use a thermoplastic orthosis for 6 

Table 2.	Functional assessment

Characteristic	 Score

Ankle passive range of motion 	
>20° from neutral	 15
>10° from neutral	 10
0°-10° from neutral	 0

Subtalar joint motion
>15°	 10
<15°	 5
Rigid, no motion	 0

Position of heel while standing 
0° to 5° valgus	 10
>5° valgus	 5
Varus	 0

Position of forefoot 
Neutral	 10
<5° adduction or abduction 	 5
>5° adduction or abduction	 0

Gait
Ability to walk on heels and toes 	 10
Inability to walk on heels 	 6
Inability to walk on toes	 6
Flat feet	 5

Radiography
Talocalcaneal index >40	 5
Talocalcaneal index <40	 0
Talus-first metatarsal angle <10°	 5
Talus-first metatarsal angle >10°	 0

Shoe
Normal shoe (no problem)	 5
Normal shoe (problem)	 3
Orthopedic shoe, brace	 0

Patient functions
Unaffected	 15
Rarely affected	 8
Frequently affected	 0

Pain
Absent	 10
Occasional	 5
Always	 0

Flexor tendons
Full function	 5
Partial function	 2
No function	 0 Figure 1. Incision, medial superficial, posterior, lateral, 

deep, superficial release and fixation by K-wire 
stages in patients for whom complete subtalar 
release was performed.
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weeks to maintain reduction, which extended from the 
Achilles tendon to the distal part of first metatarsal, and 
kept the foot at neutral position, supporting the medial 
arch. Plain orthopedic boots to wear until school-age 
were also prescribed.

Functional evaluation score described by Laaveg 
and Ponseti and modified by Cummings was used to 
assess all patients (Table 2). [1] Foot bimalleolar ang-
le and radiographic measures were also used. Clinical 
evaluation of all patients was performed by the same 
investigator (GD) (Figure 2 and 3). Scores between 85 
and 100 points were considered as excellent, 70 and 84 
as good, 60 and 69 points as moderate, and below 59 
as poor.[1] Foot bimalleolar angle was measured and 
the results were graded in four categories from good to 
poor: [8] (i) 75-85°; (ii) 70-74° or 86-90°; (iii) 65-69°or 
>90°; (iv) <65°. Radiographic evaluation was perfor-
med on anteroposterior and lateral foot x-rays, obtained 
prior to surgery, at first postoperative day and at final 
assessment. Talus-first metatarsal angle and talocalca-
neal angle were measured on these radiographs by the 
same investigator (GD).

CSTR and PMR groups were compared in statis-
tical analysis. The relationship of foot function score 
with foot bimalleolar angle and radiographic measure-
ments were analyzed. Pearson chi-square, Fisher exact 
test and Mann-Whitney U-test were applied. P values of 
<0.05 were considered as significant. Statistical analy-
ses were done by using SPSS 10.0 for Windows. 

Results
Mean follow-up duration of all patients was 117.3 

months. Mean follow-up duration was 150.6 months in 
posteromedial release group, and 106.6 months in CSTR 
group. There was a significant difference between two 
groups in terms of follow-up durations (p<0.05).

Function evaluation of 47 feet was resulted in excel-
lent score in 24, good score in 12, moderate score in 6 
and poor score in 5 (Table 3). There was no significant 
difference between the two groups in terms of functi-
onal scores (p>0.05). Nevertheless, all of the five feet 
with poor functional outcome were in the CSTR group. 
Patients with poor outcome referred pain during acti-
vity and inability to participate in sports. None of them 
needed to use special shoes. Recurrence was noted in 
two feet with poor functional scores and plantigrade 
positioning was observed on two feet with cavus and 
metatarsus adductus deformities. There was only cavus 
deformity in one foot.

According to foot bimalleolar angle, 83.4% of 
PMR-treated feet, and 85.7% of CSTR-treated feet 
were classified as types 1 and 2 (Table 3). Of the 47 
feet, 29 (61.7%) were type 1, 11 (23.4%) were type 2, 
4 (8.5%) were type 3, and 3 (6.4%) were type 4. All of 
type 4 feet had poor functional scores whereas the type 
3 feet showed different scores: two had poor, one had 
moderate, and one had good functional outcome. No 
significant correlation was found between surgery type 
and function score (p>0.05). However, there was a sig-

Figure 2. Foot motions in a patient 8 years and 5 months after the complete subtalar release.

Figure 3. Foot motions in a patient 15 years after the posteromedial release.
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nificant correlation between foot bimalleolar angle and 
foot function score (p<0.05). The talus-first metatarsal 
angle on antero-posterior x-ray was measured between 
0° and -20° in 41 feet (Table 3). No significant differen-
ces were found between surgical methods performed 
in terms of talus-first metatarsal angle (p>0.05). When 
the talocalcaneal angle on antero-posterior x-ray was 
examined, it was found that 11 of the 12 PMR-treated 
feet and 26 of the 35 CSTR-treated feet were within the 
normal range limits, as described by Simons. The angle 
was under -20° in four out of five feet with poor func-
tional outcome, and was within normal range limits in 
only one foot. Functional outcome was excellent in one, 
good in two, and moderate in three feet with angles gre-
ater than 40°.

When talus-first metatarsal angle was assessed by 
lateral x-ray, it was observed that greater navicular luxa-
tions were present in terms of number and angular va-
lue in CSTR-treated feet. When the effect of talus-first 
metatarsal angle on foot function was assessed by late-
ral x-ray, the functional outcome was either excellent or 
good in 32 of the 35 feet with angles inferior to 20°. In 

five feet with poor outcome, the angle was above 30°. 
Significant correlation was found between foot function 
evaluation scores and whether or not the talus-first me-
tatarsal and the talocalcaneal angles on antero-posterior 
x-ray as well as the talus-first metatarsal angle on lateral 
x-ray were within normal limits (p<0.05). There was 
no significant correlation between functional score and 
talocalcaneal angle on lateral x-ray whether or not it 
was within normal limits (p>0.05). No significant dif-
ferences were found between surgical methods’ results 
according to four radiographic measurements. In eight 
feet with cavus deformity, the navicular bone was disp-
laced both dorsally and laterally with an accompanying 
metatarsus adductus deformity, and the navicular bone 
appeared as an inverse triangle on lateral x-ray (Figure 
4). Furthermore, the forefoot was in supination from the 
talonavicular joint compared to the hindfoot. Out of 35 
feet for which CSTR was performed, medial column 
lengthening, lateral column shortening and navicular 
bone reduction were carried out five years later in two 
cases due to recurrence. Improvement of functional sco-
re from poor to good was observed three years after the 
2nd surgery. Debridement was performed after superfi-

Table 3.	Distribution of functional assessment scores, foot bimalleolar angle in antero-posterior 
radiography and talus -1st metatarsal angle and lateral talocalcaneal angle results accor-
ding to surgical procedures

	 PMR	 CSTR	 Total
	 Number	 %	 Number	 %	 Number	 %

Functional assessment
Excellent  (85-100)	 8	 66.7	 16	 45.7	 24	 51.1
Good (70-84)	 1	 8.3	 11	 31.4	 12	 25.5
Modest (60-69)	 3	 25.0	 3	 8.6	 6	 12.8
Poor (<69)	 –	 –	 5	 14.3	 5	 10.6

Foot bimalleolar angle
Type  1   (75°- 85°)	 5	 41.7	 24	 68.6	 29	 61.7
Type  2  (70°-74°)-(86°-90°)	 5	 41.7	 6	 17.1	 11	 23.4
Type  3   (65°-69°)-(>90°)	 2	 16.7	 2	 5.7	 4	 8.5
Type  4   (<65°)	 –	 –	 3	 8.6	 3	 6.4

Talus-first metatarsal angle on antero-posterior radiography 
0°-(-20°)	 11	 91.7	 30	 85.7	 41	 87.2
<-20°	 1	 8.3	 5	 14.3	 6	 12.8
>0°	 –	 –	 –	 –	 –	 –

Lateral talocalcaneal angle
<25°	 2	 16.7	 6	 17.1	 8	 17.0
25°-65°	 10	 83.3	 29	 82.9	 39	 83.0
>65°	 –	 –	 –	 –	 –	 –

PMR: Posteromedial release
CSTR: Complete subtalar release.
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cial necrosis and infection development in one foot that 
underwent PMR, 30 days folowing the procedure. The 
most frequently observed treatment complications were 
metatarsus adductus, cavus and pes planus. Further sur-
gical interventions were planned for five feet with poor 
and three feet with moderate outcomes.

Discussion
Congenital clubfoot is an abnormality of all tissues 

distal to the knee, which causes adduction, supination, 
varus and equinism deformities [2,4] It is one of the most 
common congenital abnormality. The aim of long-term 
management is to achieve a functional, pain-free, cos-
metically acceptable, and mobile close to normal foot 
that does not require orthotics. There is a consensus on 
the selection of conservative treatment as the first app-
roach. Recently, successful results on long-term follow-
up have been reported by the Ponseti method.[11] Surgi-
cal treatment is usually performed in late cases and  in 
failure of conservative methods. The general principle 
in surgical treatment is to avoid multiple procedures, to 
achieve full reduction at a first attempt, and to preserve 
it in the long run. Complications risk increases with suc-

cessive surgical interventions due to the scarring resul-
tant from the previous surgical procedure. Functionally 
and cosmetically poor results can be obtained due to ex-
cessive scar formation and longer immobility detection 
period. Therefore, CSTR technique has become more 
widely used than the PMR, which is a more limited 
approach. However, its extensive dissection has led to 
a complication increase. In the present study, these two 
techniques were compared in terms of functional out-
come and complications. The differences in the number 
of cases and follow-up duration between the two groups 
are a result of the progressive general tendency to per-
form CSTR more frequently. Regarding the best timing 
for surgical treatment, it has been reported that since 
bone deformities are better corrected when foot deve-
lopment is returned to normal and early reduction is per-
formed, this approach is recommended at two months 
to establish reduction in cases who fail to respond to 
conservative treatment. [8,12] It has been demonstrated 
that better results are obtained when posterior or PM re-
lease are performed in patients younger than six months 
compared to older ones.[13,14] However, it has also been 
suggested that early surgical treatment lead to severe 

Figure 4. Radiographs of a patient taken 9 years after the bilateral complete subtalar release.
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fibrosis and development of a rigid foot; thus, surgeries 
should be executed between 12 and 24 months after the 
infant has begun walking so that recurrences can also 
be prevented.[1,4,8,15] According to Simons perspective, 
foot size is more important than patient’s age; foot size 
below 8 cm causes difficult and traumatic dissection; 
therefore, it should be waited for the foot to grow big-
ger than 8 cm.[16] DePuy and Drennan[17] divided 44 feet 
treated by PMR into 3 groups which were operated on 
the 4th, 9th, and 16th months. They did not find signifi-
cant functional or radiographic differences between the 
groups. Nevertheless, less tarsal-bone deformities were 
observed in the early-operated first group, compared to 
the other two groups. In the present study, patients were 
first treated with conservative method. During this tre-
atment, infants older than 3 months were reassessed in 
order to decide whether or not to continue a conserva-
tive approach or to perform surgical treatment and the 
type of procedure. Surgery was planned according to 
the time where the feet reached 8 cm. The mean age 
of patients was 10.6 months in the PMR-treated group, 
and 9.6 months in the CSTR-treated group. The youn-
gest patient under surgical treatment was 5 months old. 
Bimalleolar angle was classified as type 1 in 45.8% of 
the feet that were operated before nine months and in 
80% of those that were operated after nine months. The-
re was no significant difference in function evaluation 
scores of those operated before or after nine months of 
age. The finding that functional evaluation score was 
not influenced by age at time of operation confirms the 
opinion that foot size is more important than patient’s 
age for surgery timing.

Three different types of incisions can be used in ex-
tensive surgical dissection techniques. They are Cincin-
nati, Turco and Carroll incisions. Cincinnati incision, 
which was preferred to use in children of less than 2 
years old for congenital clubfoot, provides an extensive 
surgical field for direct visualization of all pathologi-
es. Despite being cosmetically acceptable, it has been 
suggested that it might lead to insufficient Achilles ten-
don release.[6,8,12,18-20] Kalenderer et al.[21] have observed 
superficial wound necrosis in 25% of their cases and 
reported that they had difficulty in performing Achilles 
tendon release. Karakurt et al. [22] described skin necro-
sis in 15% and deep necrosis including Achilles tendon 
in 6%. Recommendations to prevent wound necrosis 
include preoperative use of soft tissue expander by Ros-
selli et al. [23], partial wound closure by Ferlic et al.[19], 
and wound closure by fasciocutaneous graft by Lubicky 

and Altıok.[24] In order to prevent necrosis, Uglow and 
Clarke [25]  first performed plantar and medial release, 
which was followed by posterolateral release a week 
later. No necrosis occurred in any of the 91 feet. Additi-
onally, recurrence was present in 20.4% of the grade 3, 
and in 65.4% of the grade 4 feet according to Dimeglio’s 
classification. In the present study, Cincinnati incision 
was adopted for all patients treated with CSTR and no 
necrosis occurred. No difficulties were encountered in 
any patients while performing Achilles tendon release. 
In order to prevent superficial or deep wound necrosis, 
we paid much attention to preserve subcutaneous fat tis-
sue, to handle cutaneous or subcutaneous fat tissue by 
smooth surgical instruments, and to release the tourni-
quet at the end of operation for good bleeding control. It 
is believed that wound necrosis risk is reduced by using 
continuous suture during skin closure (During continu-
ous suture procedure, the sutures are first loosened until 
wound-edge discoloration disappears -until circulation 
is provided- and then the last knot is tied.), leaving full 
correction of equine deformity until the time of cast 
change and not opening a cast window (opening a cast 
window may cause edema of wound edges, which can 
impair local blood flow.). Laaveg-Ponseti functional 
scoring system is based on patient’s satisfaction, pain, 
appearance, foot-ankle range of motion, and functiona-
lity.[26] Cummings has also added talocalcaneal index 
and talus-first metatarsal angles to this system.[1] We 
adopted the scoring system described by Cummings 
considering it also includes radiographic abnormalities, 
which may later lead to further functional loss. Excel-
lent and good short-term results have been reported in 
congenital clubfoot in 71% of the cases by McKay[5], in 
72% of the cases by Simons[6], in 69% of the cases by 
Rumyantsev and Ezrohi[20], in 83% of the cases by Cen-
tel et al.[7], in 63% of the cases by Magone et al.[8], and 
in 84% of the cases by Turco[15], which were treated by 
extensive surgical dissection. Dobbs et al.[9] evaluated 
the long-term results of 60 feet treated with extensive 
surgical dissection and 14 feet treated with only poste-
rior and plantar release. Although adequate correction 
was thought to be achieved in the extensive surgical 
dissection group at first attempt, multiple interventions 
were needed during follow-up in 55 feet. These second 
interventions were generally performed in early adoles-
cence. Moderate and poor outcomes were noted in 67% 
of the patients in the mentioned study, and poor outco-
me was found to be significantly correlated with surgi-
cal technique and amount of dissection. In this study, 
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by the end of a 10-year average follow-up, functional 
outcome was excellent and good in 76.6%, moderate in 
12.8%, and poor in 10.6% of the feet treated by extensi-
ve surgical dissection. Measurement of foot bimalleolar 
angle is an objective, simple and effective method for 
foot classification prior to treatment and evaluation of 
its results in congenital clubfoot.[27] Simons[10] and Turco 

[15] have related toe-in gait without metatarsus adductus 
deformity to posterior displacement of lateral malle-
olus. Drvaric et al. [28] named it as “persistent medial 
spin” and stated that it occurred more frequently fol-
lowing Turco surgeries. McKay [12] suggested that foot 
bimalleolar axis should be adjusted to 90 degrees be-
fore subtalar wire fixation. Carroll [29] recommended 
that, after wound closure, the foot should be casted in 
external rotation according to malleolus direction. As 
described by McKay, when the foot is set free after the 
correct bimalleolar angle is achieved, subtalar fixation 
using wires should be performed. [12] Magone et al.[8] de-
tected that all patients treated with CSTR, and 70% of 
the patients treated with PMR had type 1-2 feet. In the 
present study, foot bimalleolar angle was type 1 or 2 
in 85.1% of the feet. Moreover, a significant correlation 
between foot bimalleolar angle and foot function score 
was observed. We believe that foot bimalleolar axis is 
an easily applicable and objective assessment method 
as well as an important parameter for foot function.

No significant differences were observed between 
the two surgical methods in terms of functional and ra-
diographic measures in the present study. The preferred 
application of CSTR is associated with this technique 
familiarity by the team as well as our belief that ana-
tomical structures are better exposed by this method, 
which also leads to less medial cutaneous necrosis. In 
addition to the traditional PMR incisions, the lateral 
subtalar capsule, calcaneofibular ligament and lateral 
portion of the talonavicular joint are also incised in 
CSTR. Since our cases had deformities of idiopathic 
nature, had no previous treatment by plaster casting, 
and underwent surgery before two years of age, the 
achieved advantages were less than expected in lateral 
release.

In conclusion, extensive surgical dissection is a  tre-
atment method which provides an opportunity to cor-
rect all components of the deformity on the same sessi-
on, with successful mid- and long-term results, in those 
feet which fail to respond to conservative treatment. 
However, it should be performed by experienced surge-

ons owing to the difficulty of the surgical technique and 
possible risk of significant complications. Foot size is 
crucial for surgery-timing determination. Foot bimalle-
olar angle is a useful radiographic follow-up measure to 
be used in feet treated by extensive surgical dissection.
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