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Abstract 
Introduction: Congenital femoral deficiency (CFD) is a rare condition, with various classifications. Few 
have reported on the valgus derotation osteotomy for the correction of coxa vara deformity in CFD. We 
report our experience in coxa vara correction in cases of congenital femoral deficiency.  
Patients and Methods: Six cases with congenital femoral deficiency with the bone abnormality 
presented in the form of femoral shortening with coxa vara without acetabular dysplasia, cases were 
classified according to Paley’s (only CFD type 1 were included). Cox avara correction was done using a 
locked proximal femoral plate with femoral shortening and soft tissue release. Average follow-up was 13 
months. Evaluation of the outcome was done radiologically and clinically using the Children's hospital 
Oakland hip evaluation scale (CHOES) 
Results: Radiographic union was achieved in all cases at 6 weeks follow-up as evident by bridging callus 
on at least 3 cortices. CHOES score was excellent in 2 cases and good in 4 cases. We had no significant 
complication in any of the cases at final follow-up. 
Conclusion: Valgus derotation osteotomy with adequate shortening and soft tissue release for the 
correction of proximal femoral varus in CFD using locked is safe, reliable with minimal complications. 
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Introduction  
Congenital femoral deficiency (CFD) is a rare condition with an incidence of one in 50000 to 
200000, mainly occurring as a sporadic condition [1-3]. There are many varieties of this 
condition, with various classifications, from Aitkin in 1959 to Paley in 1998. It was originally 
classified as a type of coxa vara [2, 4, 5]. Is mostly a proximal deficiency with varus neck shaft 
angle and variable degrees of ossification [5-10].  
Few have reported on the valgus derotation osteotomy for the correction of coxa vara 
deformity in CFD, which was done using cannulated blade plate [11] or rush rod and tension 
band construct [4]. Recurrence of the deformity has been observed after correction, which may 
be caused by asymmetrical growth of the proximal femur [12]. Thus, soft tissue release is 
required in all cases to correct the NSA without tension, to avoid deformity recurrence [11]. We 
report our experience in coxa vara correction in cases of congenital femoral deficiency.  
 
Patients and Methods 
This is a prospective study of 6 cases with congenital femoral deficiency with the bone 
abnormality presented in the form of femoral shortening with coxa vara without acetabular 
dysplasia, cases were classified according to Paley’s and operated upon in the period between 
2020-2023. 
Inclusion criteria were unilateral immature patients (before physeal closure), with CFD type 1 
according to Paley’s classification. Cases with previous hip surgery were excluded. All cases 
underwent informed consent, preoperative evaluation is done using radiographs to evaluate the 
classification and bone abnormality (Fig. 1), and MRI in cases showing delayed ossification in 
the neck to exclude pseudarthrosis. 
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Surgical method  
Patients were placed in the supine position, with pillow placed 
under the ipsilateral buttock. Lateral incision to the proximal 
femur was utilized, with proximal extension to the iliac crest, 
soft tissue starts with the release of the iliotibial band from the 
tensor fascial lata, rectus femoris and iliopsoas tendon at the 
pelvic brim, tight sartorius fascia is also released, and the 
abductor muscles are released from their attachment to the 
iliac crest by an apophyseal splitting approach. 
Using a locked proximal femoral pediatric plate with 130 
degrees angle, the guide wire is placed in the center of the 
head in the AP and lateral view (Fig. 2 A). The proximal 
screws are placed in the neck.  
 

 
 

Fig 1: Anteroposterior and lateral view of the femur for preoperative 
evaluation 

 
The Site of osteotomy was placed at the bend of the plate, 
which was done transversely using a power saw (Fig. 2 B). To 
perform valgus-derotation osteotomy properly, It is important 
to release the quadriceps circumferentially and the linea 
aspera, allowing the proximal and distal ends to overlap. The 
amount of overlapped bone is resected, the distal end of the 
plate is fixed to the femoral shaft, with correct anteversion of 
about 15 degrees (Fig. 2 C), this is measured using the central 
guide of the plate (which is central in the neck), and the trans-
epicondylar axis in the knee. 
 

 
 

Fig 2: (A) insertion of the plate guide wire (B) insertion of the 
proximal screws (C) plate fixation to the distal segment 

 
Closure includes suturing back the iliac apophysis after 
cutting the protruding part of the iliac crest to allow tension 
free closure, tensor fascia lata is sutured to the greater 
trochanter, subcutaneous tissue and skin are closed over a 
drain and a one and half spica cast is applied. 
 
Post-operative care 
Spica remained for a period of 6 weeks, followed by removal 
and start weight bearing. Evaluation of the outcome was done 
radiologically (using Anteroposterior and lateral x-rays (Fig. 
3) and clinically using the Children's hospital Oakland hip 
evaluation scale (CHOES) [12] for evaluation of the range of 
motion (Table 1). 

 
 

Fig 3: Anteroposterior and lateral view at 12 months follow-up 
 

Table 1: Hip range of motion was classification based on the 
Children's Hospital Oakland Hip Evaluation Scale (CHOES) 

 

Hip ROM Full 
range 

Slight 
limitation 

Moderate 
limitation 

Severe 
limitation 

Internal 
rotation >39 39-30 29-16 <16 

External 
rotation >39 39-30 29-16 <16 

Hip flexion >114 101-114 90-100 <90 
Hip 

Abduction >39 39-30 20-29 <20 

 
Results 
The cases included in this study were classified according to 
paley’s classification into 1A3 (3 cases), 1B1 (2 cases), and 
one case was 1B3. 4 cases were right sided 2 cases. There was 
three males and three females with average age 4.8 SD 1.6 
years.  
Follow-up period averaged 13 months (1.6). Average 
preoperative neck shaft angle 66.5 degrees (10.7). Average 
postoperative neck shaft angle 128.8 (7.2). 
Radiographic union was achieved in all cases at 6 weeks 
follow-up as evident by bridging callus on at least 3 cortices. 
CHOES score was excellent in 2 cases and good in 4 cases. 
We had no significant complication in any of the cases at final 
follow-up. There was no significant correlation between age, 
sex, type of CFD, and the final clinical or radiological 
outcome. 
 
Discussion 
Congenital femoral deficiency (CFD) is relatively rare, with 
many variable presentations. It mainly presents with coxa 
vara with or without acetabular dysplasia or pseudarthrosis [2, 

7]. There are many classifications for this condition, however, 
the Paly classification is both expansive and guided the 
management [9]. 
The general recommendations is to correct the coxa vara to at 
least 120 degrees in cases of CFD [13]. Shortening is necessary 
to correct the coxa vara to a normal neck shaft angle to 
decrease soft tissue tension. Our average pre-operative neck 
shaft angle was 66.5 degrees while average postoperative 
Neck shaft angle was 129 degrees. Eidelman et al. [2] 
corrected the NSA from an average 92 degrees pre-
operatively to a post-operative angle that was an average of 
115 degrees. Grill et al. [14] performed hip stabilizing 
procedures in patients by performing valgus derotation 
osteotomy but did not provide pre or post-operative values for 
NSA. 
The clinical outcome based on the CHOES score was 
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excellent in 2 cases and good in 4 cases, with no significant 
complication in any of the cases at final follow-up. All cases 
achieved union at the osteotomy site with no need of bone 
grafting. Pseudarthrosis of the subtrochanteric region is 
removed as an apart of the shortened segment, Paley type 2 
with frank pseudarthrosis was not included in our study as this 
condition is more severe and requires more extensive surgical 
technique and fixation [11].  
Soft tissue release is required in all cases to correct the NSA 
without tension, and to avoid deformity recurrence, which 
may be caused by asymmetrical growth of the proximal femur 
[12]. This mostly constituted of flexion and abduction 
contracture release, [2] however, reports for soft tissue release 
performed for CFD have been heterogeneous [15]. 
In our series, abduction contracture release was done through 
iliac apophysis split and slide as required during the 
correction coxa vara. Flexion contracture was released by 
releasing the rectus femoris and iliopsoas tendon (at the pelvic 
brim), sartorius fascia and sometimes the sartorius is also 
released, this was in contrast to Paley’s method, where only 
the fascia covering the sartorius is released [11]. 
Eidelman et al. [2] reported release of hip-flexion-abduction 
contracture. Hip flexion contracture management was 
achieved through rectus femoris and tensor release. Abduction 
contracture management was done releasing the abductors 
tendon and re-attachment to the greater trochanter prior to 
lengthening surgery, however, this may result in abductor 
weakness. 
 
Conclusion 
Correction of proximal femoral varus in CFD using locked 
plate combined with adequate femoral shortening, femoral 
derotation and soft tissue release is safe, reliable with minimal 
complications. 
 
Conflict of Interest 
Not available  
 
Financial Support 
Not available 
 
References 
1. Monsell FP, Bintcliffe FAC, Evans C, et al. Management 

of congenital femoral deficiency. Early Hum Dev. 
2013;89(11):915-8. 

2. Eidelman M, Jauregui JJ, Standard SC, et al. Hip stability 
during lengthening in children with congenital femoral 
deficiency. Int Orthop. 2016;40(12):2619-25. 

3. Trigui M, de Billy B, Metaizeau JP, et al. Treatment of 
congenital pseudarthrosis of the fibula by periosteal flap. 
J Pediatr Orthop B. 2010;19(6):473-8. 

4. Westberry DE, Davids JR. Proximal focal femoral 
deficiency (PFFD): Management options and 
controversies. Hip Int. 2009;19(6):18-25. 

5. Bowen RE, Otsuka NY. The Child with a Limb 
Deficiency. In: Weinstein SL, Flynn JM, eds. Lovell and 
Winter’s Pediatric Orthopaedics. Vol 2. Eventh Edi. 
Lippincott Williams & Wilkins. 2014:1526-91. 

6. Hootnick DR, Vargesson N. The syndrome of proximal 
femur, fibula, and midline metatarsal long bone 
deficiencies. Birth defects Res. 2018;110(15):1188-93. 

7. Herring JA, Cummings D. Limb deficiencies. In: Herring 
JA, ed. Tachdjian’s Pediatric Orthopaedics e-Book: From 
the Texas Scottish Rite Hospital for Children. Sixth Edit. 
Elsevier. 2020:873-927. 

8. Maldjian C, Patel TY, Klein RM, et al. Efficacy of MRI 
in classifying proximal focal femoral deficiency. Skeletal 
Radiol. 2007;36(3):215-20. 

9. Paley D. The child with a limb defciency. In: Herring JA 
B, JG, eds. AAOS, Rosemont; c1998. p. 113-132. 

10. Pappas AM. Congenital abnormalities of the femur and 
related lower extremity malformations: classification and 
treatment. J Pediatr Orthop. 1983;3(1):45-60. 

11. Paley D. SUPER hip and SUPERhip2 Procedures for 
Congenital Femoral Deficiency. In: Hamdy RC, Saran N, 
eds. Pediatric Pelvic and Proximal Femoral Osteotomies: 
A Case-Based Approach. Springer; c2018. p. 287-356. 

12. Paley D, Chong DY, Prince DE. Congenital femoral 
deficiency reconstruction and lengthening surgery. In: 
Pediatric Lower Limb Deformities: Principles and 
Techniques of Managemen; c2016. p. 361-425. 

13. Aguilar CM, Neumayr LD, Eggleston BE, et al. Clinical 
evaluation of avascular necrosis in patients with sickle 
cell disease: Children’s Hospital Oakland Hip Evaluation 
Scale: A modification of the Harris Hip Score. Arch Phys 
Med Rehabil. 2005;86(7):1369-75. 

14. Dhawale AA, Johari AN, Nemade A. Hip dislocation 
during lengthening of congenital short femur. J Pediatr 
Orthop B. 2012;21(3):240-7. 

15. Grill F, Dungl P, Steinwender G, et al. Congenital short 
femur. J Pediatr Orthop B. 1993;2(1):35-41. 
 

  
How to Cite This Article 
Hammad ME, Mahmoud AA, Fadel MEA, Elmehy EAElF, Nada AA. 
Management of coxa vara in congenital femora deficiency. International 
Journal of Orthopaedics Sciences. 2023;9(4):97-99. 
 
 
Creative Commons (CC) License 
This is an open access journal, and articles are distributed under the 
terms of the Creative Commons Attribution-Non Commercial-Share 
Alike 4.0 International (CC BY-NC-SA 4.0) License, which allows 
others to remix, tweak, and build upon the work non-commercially, as 
long as appropriate credit is given and the new creations are licensed 
under the identical terms. 
 

https://www.orthopaper.com/

