
Lower limb axis disorders in the form of valgus and clubbing as well as 

unevenness of the lower limbs are common problems in children and 

adolescents, constituting not only a cosmetic problem, but above all a functional 

problem affecting the static and dynamic disorders of the whole body. The axis 

of the lower limbs shows variability with the age of children, which should be 

borne in mind, when assessing axial limb disorders. In the neonatal and infant 

period, "physiological deformity" occurs, which is a consequence of fetal 

positioning. "Physiological deformity" after 6-12 months from the start of 

walking transforms into valgus  to obtain at about 7 years of age, the typical of 

adults 6-7 degree value. 

The most common causes of unequal length of the lower limbs in children 

and adolescents include: paralytic diseases (cerebral palsy, polio), damage to the 

bone growth zone (trauma, inflammation, tumor), congenital disease syndromes 

(Silver-Russell syndrome, congenital hypoplasia of the proximal bone end) 

femoral, fibular hemimelia), and syndromes associated with vascular anomalies 

(Klippel-Trenaunay-Weber syndrome), hypertrophic syndromes (Proteus 

syndrome). The most common causes of lower limb axial disorders are 

overweight and obesity, rickets, kidney disease, asymmetrical blockage of 

growth cartilage as a result of injury, inflammation, Blount's disease.  

Lower limb axis and length disorders are the second most common cause 

after injuries of early degenerative changes in the knee joints in adults. 

Osteoarthritis of the knee is associated with significant impairment of motor 
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functions, major pain and, ultimately, requires surgical treatment - total or 

partial arthroplasty. The uneven length of the lower limbs causes a number of 

compensatory mechanisms, but later it is also the cause of degenerative changes 

in the lumbosacral spine, pain syndromes, as well as early degenerative changes 

of the hip joints. 

Blocking growth cartilage is a recognized treatment for both lower axis 

and length disorders in children and adolescents. Polish and world literature 

presents many minimally invasive procedures in the area of growth cartilage: the 

Phemister method, Blount staples, the Metaizeau technique, the method of octal 

plates. Metaizeau method in children over 12 years of age and the use of "octal" 

plaques in younger children are minimally invasive procedures on growth 

cartilage, protecting children against the intensification of deformities, without 

closing the path for subsequent osteotomies. Temporary blockage of growth 

cartilage allows controlled monitoring of correction of axial distortion and 

disturbances in the length of the lower limbs without having to exclude the child 

from normal life and sport. 

Before starting the study of children and adolescents, I obtained the 

consent of the Bioethics Committee of Medical University of Lublin No. KE-

0254/253/2017. Each patient, after receiving parental consent and, if the patient 

was sixteen years old, also underwent an orthopedic examination and 

radiological evaluation. When qualifying patients for correction of the lower 

limb axis or unevenness, we performed postural lower limb radiographs, based 
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on which we determine the mechanical axis of the limb, anatomical axis, 

deviation of the mechanical axis of the limb (MAD), (mLDFA) and (mMPTA) 

and anatomical femur tibial angle (TFA) . Analogous studies were performed 

after the treatment and anastomosis removal. 

The aim of my research was to assess the effectiveness of treatment of 

lower limb axis and length disorders in children using methods of temporarily 

blocking growth cartilage. In my work I present the results of treatment of 

children with valgus or clubfaction of the knee joints and children with lower 

limb unevenness who were hospitalized in our Clinic in the years 2010 - 2017. 

In my doctoral thesis I also analyze the results of treatment of children with 

lower limb axis and length disorders in which generalized polyarticular laxity 

syndrome and lumbar bending of the tibial shaft. 

A retrospective study covered 231 children operated on due to lower limb 

axis and length disorders in the years 2010 - 2017 at the Clinic of Orthopedics 

and Pediatric Rehabilitation of Medical University of Lublin, using minimally 

invasive methods of blocking growth cartilage. The most numerous group were 

children treated for knee valgus (158 patients - 68.4%), followed by patients 

treated for deformity (41 patients - 17.7%). The last, least numerous group were 

patients with unequal length of the lower limbs - 32 children, which constituted 

9.9% of the respondents. This group was made up of children in whom 

equalization was performed only by the method of blocking growth cartilage. 

Each patient group was analyzed for gender, age, preoperative deformity, 
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hospitalization time, treatment method, risk factors and the clinical and 

radiological effect of the treatment was assessed. Among children who 

underwent minimally invasive procedures for blocking growth cartilage, 15 

(9.4%) had hypermobility syndrome, while 37 (23.4%) were overweight and 

obese. The problem of hypercorrection of the lower extremities axis affected 10 

patients (6.3%), all operated due to excessive valgus, 

 In my study, over 90% of patients with valgus and knee deformity 

obtained good or very good growth control results by performing temporary 

haemiphysiodeis with octal plates and cannulated screws, regardless of the 

method of treatment. Regardless of the haemiphysiodeis method, the median 

MAD was corrected to 2.3 (0–13) cm, and the anatomical femur tibial angle by 

an average of 9 (5-15) for valgus and 4 (3-5) for varus. These results are 

comparable with the values given in the literature. In the group of children 

operated on due to the uneven length of the lower limbs, over 85% of good and 

very good results were obtained according to the classification adopted in the 

literature. 

 Of the 231 patients operated on at the Clinic of Pediatric Orthopedics 

and Rehabilitation of Medical University of Lublin, we observed about 7% of 

failures (2 postoperative wound infections (0.86%), one case of allergic reaction 

to octal plate (0.43%), 9 cases of fixation screw fractures octal plates (3.9%), 4 

cases of protrusion of cannulated screws from bone in the Metaizeau method 

(1.7%), one patient (0, 43%) protruded the octal plate. 
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The research allowed to draw the following conclusions: 

1. Methods of temporarily blocking growth cartilage using octal plates for 

children aged 10-12 and cannulated screws in older children are effective 

methods of treating disorders of the axis and length of the lower limbs, they are 

burdened with a small percentage of failures 

2. Recurrences of deformities occur most often in children with increased 

flaccidity and concomitant overweight and obesity, therefore qualification for 

surgical treatment should be accurate and thorough, and postoperative controls 

frequent to avoid hypercorrection. 

3. In young children (about 10 years of age) with high growth potential and at 

risk groups, such as overweight and obesity, and hypermobility syndrome, slight 

hypercorrection is desirable due to the phenomenon of recurrence of 

deformities. 

4. In children with low growth potential (older than 13 years of age in girls and 

14 years of age in boys), due to the low correction potential, the indications 

should be carefully analyzed and possible therapy failures discussed with the 

caregiver and with patient. 

5. Blockage of the growth cartilage of the distal femoral epiphyseal allows for 

greater correction than blocking the proximal epiphysis of the tibia, which is 

directly related to the growth activity of these zones. 

6. Correcting knee valgus in patients with concomitant flexion of the tibial shaft, 

a slight valgus should be left, since full axis correction will cause an oblique 
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position of the knee joint. 

 


