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The deformity of flexible flat foot is very common and has three components heel valgus, forefoot 
abduction and downfall of the medial longitudinal arch which might be symptomatic .The aim of this work 
was to evaluate Mosca technique in correction of all the components of the deformity of flexible flat foot 
in one sitting.The combination of lateral column lengthening and soft tissue reconstruction (Mosca 
technique) was used  for treatment of planovalgus foot deformity on 22 feet of 18 child patients and we 
used American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot score and Weight bearing 
antero-posterior (AP) x-rays to evaluate outcomes for at least 6 moths follow up. Ankle-Hindfoot score 
was significantly improved last follow up (P value< 0.001). Radiological assessment of talonavicular 
coverage and talar first metatarsal angle were done.Radiological results showed median decrease in the 
lateral talometatarsal angle from 27° (range: 12° to 45°) preoperative to 3° (range: 0° to 15°) 
postoperative at last follow-up, meanwhile the median decrease in the Talonavicular angle was 33° 
(range: 12° to 70°) preoperative to 6° (range: 3° to 20°) postoperative (P < 0.05). Conclusion: The 
advantages of mosca technique are easy to be applied technically, low risk of giving harm to 
neurovascular structure. However, a longer period of follow up is recommended to demonstrate the 
effectiveness of this technique 
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INTRODUCTION 

Flatfoot is a complex foot deformity which is 
common in normal children.  It is a combination of 
a collapse of the medial longitudinal arch, forefoot 
abduction and hind-foot valgus. symptomatic 
patients who are unresponsive to conservative 
measures, surgery is often considered. (Arunakul 
et al. 2013; Pita-Fernández et al. 2015) 

Juvenile flexible flatfoot is described by 
anatomical features involving: heel valgus, 
subtalar joint sublaxation with talus internal-
rotation and plantar flexion and mid-tarsal joint 
abduction with navicular dorsal sublaxation. 
Tightness of the Achilles’ tendon could also occur 
with these features (Ford et al. 2017).  

Pathoanatomy of the planovalgus foot 
deformity is complex and involves several key 
components: 1) Relative shortening of the lateral 
column in relation to the medial column, 2) 
Relationships of the hindfoot bones are abnormal 
so that the facet joint orientation in the subtalar 
joint leads to a progressive medial sublaxation of 
the talar head, and 3) Navicular displaces laterally 
on the talar head (Pavel and Mark , 2014). 

There is simultaneous soft tissue change with 
stretching of the spring ligament and the tibialis  
posterior along with shortening of the peroneus 
brevis and gastrocnemius-soleus complex, the 
latter being secondary to the heel valgus (Pavel 
and Mark , 2014). 
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Lateral calcaneal lengthening osteotomy, as 
originally described by Evans in pediatric flatfoot 
was found to repair the medial longitudinal arch 
and to correct forefoot abduction, thus permitting 
to reduce the strain and to reach a successful 
result of the medial ligament reconstruction 
(Benedetti et al. 2010). 

Mosca technique corrects all components of 
even the most severe valgus deformities of the 
hindfoot  while  preserving subtalar joint motion, 
considering Evans’ concept ( the lateral column of 
the flatfoot is shorter than the medial column, he 
equalizes the lengths of the columns by inserting 
a cortico-cancellous graft into an osteotomy of the 
anterior calcaneus that was made 1.5 cm proximal 
to, and parallel with, the calcaneo-cuboid joint 
(Mosca, 2010). 
  
MATERIALS AND METHODS 

This was a retrospective study undertaken at 
Zagazig University Hospital, Egypt and approved 
by Research Ethics Committee of the University. 
This study included 22 feet of 18 child patients 
with Symptomatic flexible flatfoot in children with 
failed non operative treatment who were surgically 
fit. 

Patients with Rigid flatfoot, Arthritic changes, 
Tarsal coalition, Rheumatoid arthritis, Post 
traumatic, Tibialis posterior tendon dysfunction 
and Neuromuscular disorders  were excluded 
from this study 

A comprehensive general examination of 
each patient performed and related signs to flat 
feet noticed as generalized laxity, coronal and 
rotational lower limb malalignment. 

For all patients the foot and ankle should be 
examined with the patient standing and sitting, as 
a flatfoot deformity may not be apparent in the 
absence of weight bearing & assess: 

 The patient’s gait , Range of motion, 
flattening of the longitudinal arch, Abduction of the 
forefoot (too many toes), Heel valgus, tightness of 
tendon Achilles 

Tip toe position (double heel rise), for the 
associated varus of the heel and supination of the 
foot 

Scoring system in a form of questionnaire had 
been designed to give information as to how foot 
pain has affected the patient ability to manage in 
everyday life 

we used American Orthopaedic Foot and 
Ankle Society (AOFAS) Ankle-Hindfoot score for 
evaluating foot according to many items 
(pain,activity,etc…..) and results calculated Good  
: 80- 100 , Fair:60- 80  ,  Poor: 30- 60 

Weight bearing antero-posterior (AP) x-rays, 
lateral, and oblique views of the foot were 
obtained. weight-bearing views were taken to the 
ankle joint to determine more proximal deformity 
and possible instability.Pre and post-operative 
angles were measured and results were 
compared , these angles are: Talonavicular 
coverage angle ,Lateral talar first metatarasal 
angle  and Calcaneal pitch angle. 

The surgical technique used was basically the 
same as that reported by Mosca and colleagues. 
The patient, under general anesthesia with a thigh 
tourniquet, was placed in the supine position with 
a sandbag under the ipsilateral buttock to aid 
access to the lateral side of the foot. The patient 
was prepared from the iliac crest to the toes 
(Mosca, 2010).  

Absolute non weight bearing for the 1st 6 
weeks post-operatively had been done. Patient 
and family instructed for safe transfer of the 
patient and about post-operative precautions and 
home exercise program. Passive, active assistive 
and active range of motion of the hips and knees 
started as early as tolerated 

At 6th week pins and cast are removed, 
protective weight bearing as tolerated by the 
patients allowed.-Follow up X- ray by the end of 
the 6th week. From the 6th week to the 6th month 
postoperative patients used medial longitudinal 
arch support. 
 
RESULTS  

There were 12 male (67.9%) and 6 female 
(32.1%) The age ranged from 7 to 17 years , with 
a mean age 10.4 years old. There were 4 bilateral 
cases (22.2℅), and 14 unilateral cases (77.8℅). 
The average follow up duration was 12 months 
(ranging from 6 to 18 months). 

11 patients (61.1%) reported complete relief 
of pain; 7 patients (38.9%) reported minor 
occasional pain . Three patients with mild pain 
had discomfort at the level of the ankle and 
subtalar joint. Two patients had discomfort in the 
calcaneocuboid joint while walking, and another 
two patients had discomfort in talonavicular joint, 
but there was no pain when experiencing 
inversion and eversion. 

14 patients(77.8%) with no limitations no 
support at last follow up,4 patients(22.2%) with 
limitations of recreational activities only but no 
limitation of daily activity and no support. 15 
patients(83.3%) can walk greater than 6 blocks , 2 
patients(11.1%) can walk from 4-6blocks ,1 
patient(5.6%) can walk from 1-3 blocks 

16 patients(88.9%) showing no  post-
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operative gait abnormality, 2patient(11.1%) show 
slight gait abnormality post operatively. 14 patient 
(77.8%)with good palntigrade foot , well aligned 
ankle  hindfoot while 4 patients (22.2%) with fair 
plantigrade foot ,some degree of ankle hindfoot 
malalignment observed with no symptoms 

The mean functional American Orthopaedic 
Foot and Ankle Society (AOFAS) Ankle-Hindfoot 
score improved from 43.45 (31-55) preoperatively 
to 85.52 (68-92) postoperatively at last follow up 
(P value< 0.001) using paired t-test as a 
significance test for evaluation of pre and post-
operative AOFAS score  

Clinical results are assessed by AOFAS score 
and the functional assessment improved 
postoperative as follow 18 cases operated,10 
cases showing good results , 6 cases were fair 
and 2 cases showing poor results post-operative  

18 operated cases 12 patients between (7-
10)years and 6patients between(10-17) the mean 
AOFAS score improved in the younger group  
from 44.3 preoperative to 88.2 postoperative while 
in the older group from 44.7 to 74.3 so the 
younger the age of intervention ,the better clinical 
and radiological results(table.1)  

Males are more prone to have flatfoot twice 
more than female ,18 operated cases 12 males 
and 6females ,clinical and radiological results 
were better in males in last follow up may be due 
to strong ligaments and muscles in males (table.2) 

Clinical and radiological results were better in 
unilateral cases than in bilateral cases, 18 
operated cases with 4 bilateral cases and 14 
unilateral cases (Table.3) 

Intra operative complications were happened 
in 1 patient (5.56%), the anterior process of the 
calcaneus was fissured during the distraction 
process of osteotomy site prior to graft insertion, 
the fissure fixed by a transverse K-w through the 
anterior process of the calcaneus, 6 weeks post-
operative; the fissure get a complete union as well 
as the osteotomy site. 

Post-operative complications were seen in 2 
patients (11.12%), 1 patient (5.56%) had post-
operative superficial wound infection on the lateral 
aspect of the foot after 2 weeks, the patient 
received antibiotic and frequent dressing till 
infection subsided and wound healed within 4 
weeks monitored by normalized ESR and CRP. 

Recurrence of tendoAchilles contracture after 
surgery in one patient (5.56%), stretching 
exercises were done till complete improvement 
without any need to surgical intervention. 

All bone grafts united with the calcaneus 
within an average of 2 months, complete 
incorporation and remodeling occurred within 6 
months , and there was no complication regarding 
the graft site. There was no dorsal sublaxation at 
the level of calcaneo-cuboid joint postoperatively. 

 
Table 1: showing radiological & clinical results regarding age 

 

Age Cases 
Angles 

(median range) 
pre post 

AOFAS 
 pre 

AOFAS 
post 

Result 

7-10 12 

TMA 27 3 
 

44.3 
 

88.2 
 

Good 
TNA 33 6 

CPA 11 23 

10-17 6 

TMA 28 7 
 

44.7 
 

74.3 
 

Fair 
TNA 36 10 

CPA 10 17 

 
Table 2: radiological &clinical results regarding sex 

 

Sex Cases 
Angles(median 

range) 
pre post 

AOFAS 
 pre 

AOFAS  
post 

Result 

Male 12 

TMA 28 4 
 

42.1 
 

85.2 
 

Good 
TNA 31 7 

CPA 9 24 

female 6 

TMA 25 9  
 

40.4 

 
 

71.7 

 
 

Fair 
TNA 32 12 

CPA 5 15 
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Table 3: Radiological & clinical results regarding side distribution 
 

Side Cases 
Angles(med
ian range) 

pre post AOFAS pre AOFAS post Result 

Unilateral 14 

TMA 28 4  
 

47.7 

 
 

86.1 

 
 

Good 
TNA 31 7 

CPA 9 24 

Bilateral 4 

TMA 
25(Rt) 
23(Lt) 

9(Rt) 
7(Lt) 

 
 
 
 

41.5(Rt) 
40.4(Lt) 

 
 
 
 

68.8(Rt) 
67.7(Lt) 

 
 
 
 
 

Fair 

TNA 
32(Rt) 
29(Lt) 

12(Rt) 
9(Lt) 

CPA 
5(Rt) 
7(Lt) 

15(Rt) 
17(Lt) 

  
 
DISCUSSION 

Numerous surgical procedures to correct 
flatfoot have been described. Surgeries that rely 
entirely on soft-tissue procedures are known to 
stretch out and fail in the short term. Arthrodesis 
of one or more of the joints in the subtalar 
complex has a detrimental effect of eliminating the 
shock-absorbing function and shifts stress to the 
ankle and mid-tarsal joints leading to premature 
degenerative arthrosis at those sites. Therefore, 
present surgical recommendations focus on 
preservation of subtalar motion (Kim et al.2013; 
Akimau and Flowers, 2014) 

Our study goal is evaluation of lateral column 
lengthening with medial soft tissue reconstruction 
to deal with both bony and soft tissue 
abnormalities in symptomatic and significant 
flexible flatfoot in children. This technique was 
selected in order to reduce the surgical insult and 
performing a correction that helps for further 
growth and remodeling as the osteotomy site is 
away from growth plate in skeletaly immature 
patients. 

Patients evaluation in the current study rests 
on outcome scoring criteria using American 
Orthopedic Foot and Ankle Score, Our results 
revealed that the mean AOFAS ankle-hindfoot 
score enhanced from 42.55 (30-55) preoperatively 
to 85.45 (68-92) postoperatively at last follow up 
(P value < 0.001). 

In the same line with Baghdadi T et al.(2018) 
AOFAS score at the ultimate follow up had 
improved significantly compared to pre-operative 
score (37 to 88, P<0.0001). 

Also in Marengo et al. (2017) study, AOFAS 
score improved significantly from a preoperative 
norm of 49.9 ± 16 (range 23-75) to a 
postoperative value of 89 ± 15.9 (range 34-100) (p 
< 0.001). 

In Kumar et al. (2017) study, The mean 

preoperative AOFAS Score (71 Feet) was 58.85 
(Range 34-78) and mean postoperative AOFAS 
Score (91 Feet) was 92.25 (Range 73- 100).  

The mean preoperative AOFAS in Lima TC et 
al. (2018) study Score (71 Feet) was 58.85 
(Range 34-78) and mean postoperative AOFAS 
Score (91 Feet) was 92.25 (Range 73- 100) 
,Radiological improvement of the mean of the 
lateral talometatarsal angle from 20° preoperative 
to 7° at last follow up , an improvement of the 
mean of the AP–talonavicular angle from 32° 
preoperative to 8° at last follow up (P value < 
0.05)and improvement of the mean of calcaneal 
pitch angle from 10° preoperative to 20°at last 
follow up. 

In a comparative study done by Suh et al. 
(2019).(AOFAS) ankle-hindfoot rating had 
been greater in the LCL (27.7 to 39.1) than inside 
the AR institution (17 to 22). 

In the present study, Radiological 
improvement of the mean of the lateral 
talometatarsal angle from 27° preoperative to 3° 
at last follow up, an improvement of the mean of 
the AP–talonavicular angle from 33° preoperative 
to 6° at last follow up (P value < 0.05)and 
improvement of the mean of calcaneal pitch angle 
from 12.8° preoperative to 26.6° at last follow up. 

Marengo and his colleges (2017) agreed with 
this results. Radiological improvement of the 
mean of the lateral talometatarsal angle from 
15.1° preoperative to 6.7° at last follow up , and 
improvement of the mean of calcaneal pitch angle 
from 8.8° preoperative to 22.6°at last follow up. 

In Kumar et al. (2017) study , Radiological 
improvement of the mean of the lateral 
talometatarsal angle from 19.7° preoperative to 
5.2° at last follow up , an improvement of the 
mean of the AP–talonavicular angle from 28.4° 
preoperative to 6° at last follow up (P value < 
0.05)and improvement of the mean of calcaneal 
pitch angle from 10.4° preoperative to 21.9°at last 
follow up.There was statistical significant 
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improvement in Calcaneal pitch, Lateral Talo-
metatarsal and AP Talo-navicular angles (p-value 
0.001). 

Also in Baghdadi T et al. (2018) study, 
Radiological improvement of the mean of the 
lateral talometatarsal angle from 28.1° 
preoperative to 4.7° at last follow up, an 
improvement of the mean of the AP–talonavicular 
angle from 30.1° preoperative to 13.5° at last 
follow up (P value < 0.05)and improvement of the 
mean of calcaneal pitch angle from 7.5° 
preoperative to 21°at last follow up. Radiographic 
parameters also showed significant improvement 
after surgery (P<0.0001).  

The results of this study described the 
effectiveness of lateral column lengthening as a 
surgical approach to relieve pain and deformity 
resulting from flexible flat foot in children leading 
to rise their activities 

The results was at the last follow up 11 
patients (61.1%) reported complete relief of pain; 
7 patients (38.9%) reported minor occasional pain 
following surgery. three patients with mild pain 
had uneasiness at the level of the ankle and 
subtalar joint. Two patients had uneasiness in the 
calcaneocuboid joint while walking, and another 
two patients had uneasiness in talonavicular joint, 
but there was no ache when experiencing 
inversion and eversion. 

One patient had residual tight tendon Achilles 
post-operative of 11patients with tight tendon 
Achilles pre-operative and two other patients had 
residual heel valgus. 

In Baghdadi T et al.(2018)  study, Six patients 
had pain at level of ankle and subtalar joint,five  
patients had uneasiness at calcaneocuboid joint 
while walking ,two patients had ache with 
inversion and eversion.Three patients with 
residual tight tendon Achilles post-operative of 12 
patients with preoperative tight tendon achilles 
,and another three had residual heel valgus post 
operatively. Distal segment displacement and 
hardware irritation as postop complications were 
observed in 2 and three cases, respectively, with 
no long-term clinical impact, while in Marengo et 
al. (2017),4 patients had pain at level of ankle and 
subtalar joint,4  patients had uneasiness at 
calcaneocuboid joint while walking ,no patients 
had ache with inversion and eversion. Two 
patients with residual tight tendon Achilles post-
operative of 14 patients with preoperative tight 
tendon achilles ,and another two had residual heel 
valgus post operatively. 

Kumar et al. (2017) reported some 
complications included sural neuropathy, pseudo-

arthrosis, non-union, calcaneocuboid subluxation, 
metal irritation and adhesion formation. 

Arthrodesis of one or more of the joints in the 
subtalar complex has been abandoned as 
treatment for FFF because of the detrimental 
effect of eliminating the shock-absorbing function 
of that important joint complex. Talo-
navicular,subtalar, and triple arthrodeses shift 
stress to the ankle and mid-tarsal joints, leading to 
premature degenerative arthrosis at those sites. 
(97). 

The findings of this study have to be seen in 
light of some limitations such as small sample size 
(18 case), short period of follow up (mean 12 
months), the foot pain was very subjective, which 
was based on children description, Finally lack of 
prior studies to compare with on the same topic 
and same age group in our region. 

 On the other hand, to enforce our results it is 
important to perform large scale study for longer 
follow up to ensure absence of late complications 
that inconsistent with our results. 

The results of this study support the 
combination of lateral column lengthening and soft 
tissue reconstruction (Mosca technique) for 
treatment of plan valgus foot deformity with the 
following advantages: 

1- Correction of all components of the 
deformity in one sitting, the technique does not 
use arthrodesis, so the distribution of stresses in 
the different foot joints is not disturbed, 

2- The technique can be done safely in young 
children as there is no interference with the 
centers of ossification of the foot bones with 
Minimal complications. 

3- An important advantage of this technique is 
that it lets other procedures to be done in the 
future in the operated foot as subtalar or triple 
artrodesis. 

CONCLUSION 
The advantages of mosca technique are easy 

to be applied technically, low risk of giving harm to 
neurovascular structure. However, a longer period 
of follow up is recommended to demonstrate the 
effectiveness of this technique. 
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