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Abstract 

Introduction: Cubitus Varus is one of the most common deformity around the elbow. Malunited supracondylar fracture 

of humerus is the most common cause of the deformity in children. This study was conducted to compare the degree of 

correction and type of complication between modified French and dome supracondylar osteotomy. Materials and 

Methods: The present study is a prospective study of 61 children with Cubitus Varus treated surgically between January 

2017 to May 2018. In our series of 61 cases, 31 were treated with modified French osteotomy and 30 with dome 

osteotomy. The patients were followed up periodically. Results: At final follow-up by Flynn’s criteria for functional 

outcome 19 had excellent outcome, 9 had good result, 3 had fair result and none had poor result in modified French 

group. In dome osteotomy group 15 had excellent result, 10 had good result, 5 had fair result. There was 1 case of 

infection, 1 case of delayed union, 1 case of implant failure and no nerve injury. In modified French group. There were 2 

cases of infection, 1 case of delayed union, 2 cases of implant failure, and 1 case of nerve injury in dome osteotomy 

group. Conclusion: The present study found that the degree of correction was same, but rate of complication was less in 

modified French treated group than in dome osteotomy group. Though lateral prominence was corrected in dome 

osteotomy it was associated with more complication, inadequate correction, nerve palsy, loss of motion and circulatory 

compromise. 
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Introduction 

Cubitus Varus is a common deformity in which the 

extended forearm is deviated towards midline of the 

body. It is often referred to as ‘Gunstock deformity’ 

because of the crooked nature of its healing. The most 

common cause of this deformity is the malunited 

supracondylar fracture of humerus [1]. 

 

Supracondylar fracture of humerus account for about 

18% fractures in the pediatric population, occurring 

mainly between the age of 5 to10 years. Many of these 

displaced fractures become unstable after reduction. 

Immobilization in right angle position will frequently 

allow the fragment to slip and the necessity of repeated  
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manipulations causing elbow stiffness, myositis 

ossificans and physical damage in which varus 

deformity is the most frequent problem [2-5]. The 

deformity not only results in loss of alignment but also 

has recurvatum deformation in sagittal plane and 

internal rotation deformity in axial plane. Lying in the 

plane of motion of the joint, a recurvatum deformity 

remodels well.  

 

Internal rotation deformity is compensated by 

movements of the shoulder and correction in both cases 

is focused on coronal plane deformity [6]. Surgery 

should be done after maximum remodeling, roughly 

after one year.Other causes of cubitus varus include 

growth disturbances, medial tilt and unreduced inward 

rotation. There are several corrective osteotomies 
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available to correct a cubitus varus deformity with a 

high probability of success. Lateral close wedge French 

osteotomy is most commonly used but comes with its 

own set of complications such as lateral condylar 

prominence, movement limitations and unsightful scars 

[7-9]. Some of these complications are overcome by 

dome osteotomy that according to research provides 

stability of the correction avoids lateral condylar 

prominence as well as leaves more acceptable scars. 

However, studies comparing degree of correction and 

types of complications between the two is required to 

assess the most efficient corrective method for the 

population of interest.  

Aims and Objectives  

Our study is to analyze and compare functional 

outcome, complications between modified French and 

dome osteotomy in cubitus varus in children treated in a 

tertiary care centre. The specific objectives are as 

following: 

 

1. To obtain and maintain correction.  

2. To gain the physical and radiological long-term 

normal result 

Materials and Methods 

a) Study type: Hospital based Prospective study. 

b) Sample size: Total 61 patients with Cubitus Varus 

were enrolled. 

c) Sampling technique: Consecutive non probability 

technique used 

d) Inclusion criteria: 1). Patients with cubitus varusde-

formity 2) Age of patient between 5-15 years old. 3) 

Deformity present more than 12 months  

e) Exclusion criteria:1)Patients younger than 5 yrs and 

older than 15 yrs. of age 2) Patients with deformity 

present for less than 12 months, 3) Patients that have 

been deemed anesthetically unfit 4) Patients that were 

lost to follow up. 

f) Study procedure and place of study: The study 

commenced after obtaining permission from 

Institutional Ethical Committee and written informed 

consent from patients. 70 patients with cubitus varus 

deformity presented to our hospital between January 

2017 and May 2018. Out of these, 61 patients were 

treated by surgical procedure (modified French and 

dome osteotomy), who fulfilled the criteria for the 

study. The present study includes cases of cubitus varus 

treated with corrective osteotomy (modified French and 

dome osteotomy) at Calcutta National Medical college 

& Hospital, West Bengal. All these 61 patients were 

followed for a period of 6 months. During the follow-up 

x-rays were taken and the patients were assessed 

clinically and radiologically.  

 

Surgical technique for Modified French osteotomy- 

Patient was positioned supine on the operating table, 

with the limb on a side table. Under regional anesthesia 

(if unsuccessful then it was converted to general 

anesthesia at the discretion of the anesthetist), the parts 

were painted and draped. High arm tourniquet was 

applied. Posterolateral skin incision was made. The skin 

and subcutaneous tissue were divided without 

undermining the edges.  

 

Lateral third of triceps was reflected from its insertion. 

The overlying fascia and periosteum were next divided. 

The osteotomy site was marked after measuring the 

amount of correction required, k wires were inserted 

parallel to proposed osteotomy site, one proximally one 

distally. After checking the position of k wires under c 

arm, two cortical screws were inserted parallel to k 

wires. Wedge was removed using osteotome after drill 

holes and both the screws brought together and is 

secured with the help of figure of eight tension band 

wiring loop around screws heads. It was supplemented 

by two k wires inserted from lateral condyle passing 

through osteotomy site. Confirmed in c-arm. Wound 

was closed in layers and the arm was rested in pop back 

slab. 

 

Surgical technique for dome osteotomy- Patient was 

positioned supine on operating table, with limb on a 

side table under regional anesthesia. This part was 

painted and draped, and high arm tourniquet was 

applied. Posterolateral skin incision was made.Skin and 

subcutaneous tissues were divided. Lateral third triceps 

was reflected from its insertion. The overlying fascia 

and periosteum were divided. Drill holes were made in 

a semicircular fashion from lateral to medial side. 

Osteotomy was performed. Two domes were aligned 

and slided over one another to correct the deformity and 

two to three K wires were inserted from lateral condyle 

to hold both the fragments. It was supplemented by 

screw and SS wire in figure of 8 fashion confirmed 

under C arm. Wound was closed in layers and pop back 

slab was applied to the arm in 90 deg elbow flexion. 

 

Follow-up- In both the modified French and dome 

osteotomy groups, the patients were followed up for 6 

months post operatively. 
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Post-operative care- Antibiotics were continued for 

next 10 days. Analgesics were given according to needs 

of the patient. The operated upper limb was 

immobilized in a long arm back slab in elbow 90-degree 

flexion.  

 

Check X-rays were taken for further study. The wound 

was inspected at 3 or 4th postoperative day. Suture/ 

Staple removal was done on 14th postoperative day. 

Patients were discharged with long arm back slab in 

90deg flexion. Rehabilitation of the affected arm was 

started after 3-4 weeks. 

Statistical analysis- Categorical variables are expressed 

as number of patients and percentage of patients and 

compared across the groups using Pearson’s Chi Square 

test for Independence of Attributes/ Fisher's Exact Test 

as appropriate. Continuous variables are expressed as 

Mean, Median and Standard Deviation and compared 

across the groups using Mann-Whitney U test. The 

statistical software SPSS version 20 has been used for 

the analysis. An alpha level of 5% has been taken, i.e. if 

any p value is less than 0.05 it has been considered as 

significant. 

Results and analysis 

In the dome osteotomy group the mean age was (8.88±1.79) years and in the modified French osteotomy group the mean 

age was (9.55±1.97) years [Table 1]. Overall male child was affected more than female child in study population with 

65.57% affected males and 34.43% affected females in the total population including both osteotomy groups [Table 2]. 

With respect to the side of injury, right elbow was predominantly involved (56.67%) in the dome osteotomy group 

whereas left elbow was predominantly involved (51.61%0 in the modified French osteotomy group [Table 3].  

 

Radiological mean union time was 6.5 wksin both the groups [Table 4]. At final follow-up by Flynn’s criteria for 

functional outcome 19 had excellent outcome,9 had good result,3 had fair result and none had poor result in modified 

French group [Table 5]. In dome osteotomy group 15 had excellent result,10 had good result,5 had fair result [Table 5].  

 

There was one case of infection, one case of delayed union, one case of implant failure and no nerve injury in modified 

French group [Table 7-10]. There were two cases of infection, one case of delayed union,2 cases of implant failure, and 

one case of nerve injuryin dome osteotomy group [Table 7-10]. Tests of significance shows no significant associations 

between any of categorical and continuous variables and type of osteotomy performed as shown by the p values below 

[Table 1-10]. 

 

      Table-1: Descriptive statistics of osteotomy group (Dome osteotomy, Modified French osteotomy) by age. 

Group AGE 

Dome osteotomy 

Mean 8.88 

Median 8.50 

Std. Deviation 1.79 

Modified fench osteotomy 

Mean 9.55 

Median 9.00 

Std. Deviation 1.97 

  
p Value 0.197 

Significance Not Significant 

 

      Table-2: Descriptive statistics of osteotomy group stratified by sex. 

  
Group 

Total 
  

Dome osteotomy Modified fench osteotomy p Value Significance 

Sex 
Female 12(40) 9(29.03) 21(34.43) 

0.367 Not Significant 
Male 18(60) 22(70.97) 40(65.57) 

Total 30(100) 31(100) 61(100)   
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      Table-3: Descriptive statistics of osteotomy group stratified by side of injury. 

  

Group 

Total 

  

Dome osteotomy 
Modified fench 

osteotomy 

p 

Value 
Significance 

Side of 

inury 

Left 13(43.33) 16(51.61) 29(47.54) 
0.517 

Not 

Significant Right 17(56.67) 15(48.39) 32(52.46) 

Total 30(100) 31(100) 61(100)   

 

      Table-4: Descriptive statistics of osteotomy group stratified by time to union in weeks. 

Group Time To Union In Weeks 

Dome osteotomy 

Mean 6.43 

Median 6.00 

Std. Deviation 1.72 

Modified fench osteotomy 

Mean 6.48 

Median 6.00 

Std. Deviation 1.67 

  
p Value 0.789 

Significance Not Significant 

 

   Table-5: Descriptive statistics of osteotomy group stratified by functional outcome (E:Excellent,F:Fair, G:Good) 

 

Group 

Total 

  

Dome 

osteotomy 

Modified fench 

osteotomy 

p 

Value 
Significance 

Functional 

outcome 

E 15(50) 19(61.29) 34(55.74) 

0.589 
Not 

significant 
F 5(16.67) 3(9.68) 8(13.11) 

G 10(33.33) 9(29.03) 19(31.15) 

Total 30(100) 31(100) 61(100)   

 

      Table-6: Descriptive statistics of osteotomy group stratified by ROM (range of motion) group. 

 
Group 

Total 

  

Dome osteotomy Modified fench osteotomy P value Significance 

ROM 

0-100 1(3.33) 1(3.23) 2(3.28) 

0.897 Not significant 
0-120 12(40) 14(45.16) 26(42.62) 

0-130 15(50) 13(41.94) 28(45.9) 

10-120 2(6.67) 3(9.68) 5(8.2) 

Total 30(100) 31(100) 61(100)   
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     Table-7: Prevalence of infection in osteotomy group. 

  
Group 

Total 
  

Dome osteotomy Modified fench osteotomy P value Significance 

Infection 
No 28(93.33) 30(96.77) 58(95.08) 

0.612 Not significant 
Yes 2(6.67) 1(3.23) 3(4.92) 

Total 30(100) 31(100) 61(100)   

     

     Table-8: Descriptive statistics of osteotomy group stratified by presence of nerve injury. 

  

Group 

Total 

  

Dome osteotomy 
Modified fench 

osteotomy 
P value Significance 

Nerve injury 
No 29(96.67) 31(100) 60(98.36) 

0.492 
Not 

significant Yes 1(3.33) 0(0) 1(1.64) 

Total 30(100) 31(100) 61(100)   

 

      Table-9: Descriptive statistics of osteotomy group stratified by presence of delayed union 

  

Group 

Total 

  

Dome 

osteotomy 

Modified fench 

osteotomy 
P value Significance 

Delayed union 
No 29(96.67) 30(96.77) 59(96.72) 

0.981 
Not 

significant Yes 1(3.33) 1(3.23) 2(3.28) 

Total 30(100) 31(100) 61(100)   

 

     Table-10: Descriptive statistics of osteotomy group stratified by presence of implant failure 

  

Group 

Total 

  

Dome osteotomy 
Modified fench 

osteotomy 
P value Significance 

Implant failure 
No 28(93.33) 30(96.77) 58(95.08) 

0.612 
Not 

significant Yes 2(6.67) 1(3.23) 3(4.92) 

Total 30(100) 31(100) 61(100)   

 

     Table-11: Descriptive statistics of osteotomy group stratified residual deformity 

  

Group 

Total 

  

Dome osteotomy 
Modified fench 

osteotomy 
p Value Significance 

Residual 

deformity 

No 28(93.33) 30(96.77) 58(95.08) 
0.612 Not significant 

Yes 2(6.67) 1(3.23) 3(4.92) 

Total 30(100) 31(100) 61(100)   

 

     Table-12: Descriptive statistics of osteotomy group among those with no over correction. 

  
Group 

Total 
  

Dome osteotomy Modified fench osteotomy P value Significance 

Over correction No 30(100) 31(100) 61(100) NA NA 

Total 30(100) 31(100) 61(100)   



July – August 2019/ Vol 5/ Issue 3                                             Print ISSN: 2456-9518, Online ISSN: 2455-5436 

                                                                                                Research Article 

Surgical Update: International Journal of Surgery & Orthopedics                      Available online at: www.medresearch.in  143 | P a g e  

 

 

 

 

 

 

 

                                                                                 

                                Photograph-1: Post-operative x-ray         Photograph 2: Post-operative x-ray 

                                  after Modified French Osteotomy     after K-wire fixation 

Discussion 

Cubitus varus deformity after supracondylar fracture of 

humerus is typically the result of malunited 

supracondylar humerus fracture. Although there is a 

controversy regarding the indication for surgical 

correction of this deformity, previously, studies have 

recommended early surgical intervention once the 

fracture has united and there are various types of 

osteotomy available [10,11]. This study aims to 

compare between the outcomes after Modified French 

and Dome supracondylar osteotomy. 

 

In this study the mean age of the patients in modified 

French group is 9.5yrs and the Dome osteotomy group 

is 8.88 yrs., the p value came out to be 0.197 and is not 

significant. Due to peculiarity of this supracondylar 

region at around 5-7 yrs., fracture is more common. In 

our study males were predominant. The p value came 

out to be 0.375 which is statistically not significant. The 

mode of injury was fall in an outstretched hand during 

playing. In our study right elbow was slightly higher 

than left, p value was 0.517 which is statistically not 

significant.  

 

Dominance of the hand was not taken into account. No 

associated injury was found in any of the groups. 

Functional outcome was measured as excellent, good, 

fair according to Flynn’s criteria [12]. In Dome 

osteotomy group 15 had excellent outcome,10 had good 

and 5 had fair outcome. In Modified French group 19 

had excellent outcome,9 had good and 3 had fair 

outcome. p value was 0.589 and was statistically not 

significant.  

 

The range of motion (ROM) was taken into account 

where most of the patients had a good from 0 to 130. P 

value obtained was 0.897 and was statistically not 

significant. Presence of infection was compared among 

the two groups. After all aseptic measures only 2  

 

 

patients in Dome group and 1 patient in the modified 

French group had infection. P value obtained was 0.612. 

It was statistically not significant. They were treated 

with debridement and antibiotics. 2 patients in Dome 

osteotomy group and 1 patient in Modified French 

group had residual deformity. P value was not 

significant and was 0.612. Proper counseling and 

physiotherapywere performed. 

 

Only 1 patient in Dome osteotomy group and none in 

Modified French group had nerve injury. P value is 

0.492 and statistically not significant. Mean union time 

in Modified French group is 6.48 weeks and in dome 

osteotomy group is 6.43 weeks. One patient in each 

group had delayed union past 9 weeks. P value was 

0.981 which is not significant.There were 2 cases of 

implant failure in Dome osteotomy group and 1 patient 

in Modified French group. P value was 0.612 and was 

statistically not significant. 

 

Previous studies have proved the French’s method to be 

safe and satisfactory. For example, results of a 

corrective osteotomy performed over a ten-year period 

on 32 patients at the Royal Alexandria Hospital for 

Children in Sydney proved the French’s method to be 

safe [7]. A prospective study of Cubitus Varus 

deformity where 10 cases were treated with French 

osteotomy, all patients reported having normal range of 

motion of the affected elbow with no infections, 

hypertrophic scars or non-unions reported. In this case 

as well, modified French method proved safe and 

satisfactory [6].  

 

On the other hand, studies involving closed dome 

osteotomy procedure also proved safe and effectivefor 

the correction except for minor complications. One of 

the advantages of this type of osteotomy is that it leaves 

a cosmetically better scar and no lateral prominence of 

elbow [1]. There was another comparative randomized 

study to compare the two different surgical techniques 
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for the correction of posttraumatic cubitus varus that 

found the correction to be significantly greater with the 

dome osteotomy group (p<0.01) compared to the 

French osteotomy group [13].  

 

Compared to other studies, our study finds no 

significant difference in between the two osteotomies 

with respect to radiological union time and functional 

outcome, however from the results, modified French 

osteotomy is deemed an easier and safer procedure 

based on a comparison between the number of residual 

deformities, nerve injuries and implant failures. 

 

Strength- The strength of this study lies in the fact that 

the results are comparable to other standard studies 

regarding osteotomies for treatment of cubitus varus 

deformity. The study adds to the evidence-based 

research among children aged between 5-15 years old 

with cubitus varus deformity. It also deems modified 

French osteotomy as an easier and safer procedure 

compared to dome osteotomy in this study population. 

The comparable results can be attributed to thorough 

pre-operative planning and meticulous intraoperative 

procedures. 

 

Limitations- This study has some limitations with 

respect to a small number of patients were included in 

the study. Therefore, there was loss of power due to a 

smaller sample size. Also, long term follow-up could 

not be done to evaluate complications. 

Conclusion 

The present study depicts that Modified French and 

Dome supracondylar osteotomies showed no significant 

difference in radiological union time and functional 

outcome at final follow up. The complications arising 

from the procedure were within acceptable limits. 

Modified French osteotomy is an easier and safer 

procedure, but lateral prominence is less in Dome 

osteotomy. There was no statistical significance in any 

outcomes and outcome in both the groups were 

acceptable. 
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Summary- During the period between January 2017 & 

May 2018, 31 patients were treated with Modified 

French and 30 patients with Dome osteotomy in 

Calcutta National Medical College & Hospital, Kolkata, 

West Bengal. Of the 61 cases treated in this manner all 

were available for follow up. There was 2 cases of 

infection and 1 case of nerve injury in dome osteotomy 

group, whereas 1 infection and no nerve injury in 

Modified French group.  

 

In the dome osteotomy group: At final follow up the 

Flynn’s criteria for functional outcome 15 had excellent 

outcome, 10 had good and 5 had fair outcome.  

 

In the Modified French group at final follow up: 19 had 

excellent outcome, 9 had good and 3 had fair outcome.  

 

The results of our study are comparable with standard 

studies regarding osteotomies for treatment of cubitus 

varus deformity. 
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