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Rotational problems of the lower extremities affect a vast number of infants and children, whereas increased femoral 
anteversion (inward rotation) is the most frequent cause of intoeing in school-aged children. Femoral anteversion is defined 
by the angle of the femoral neck in relation to the femoral shaft in the coronal plane, whereas the degree of anteversion 
is greatest in infancy and gradually decreases towards skeletal maturity in most children. In about 15 % of all children 
increased femoral anteversion persists into adulthood. In cases of excessive anteversion gait problems, hip and/or knee pain 
are common. Derotational osteotomy of the femur is an established treatment for the condition. However, there is a lack of 
knowledge and clear evidence when to perform surgery and how this affects function and pain in these patients. The current 
paper is not based on a complete literature review and, therefore, does not fulfill the criteria of a review article. However, the 
article is based on the authors’ in-depth knowledge and a rapid review of the literature, and it can be defined as a scholarly 
article providing a perspective on the condition.
Keywords: children, adolescents, femur, acneversion, diagnosis, treatment, derotation osteotomy

INTRODUCTION

Gait problems with hip and knee pain due to 
increased femoral anteversion are frequent problems 
in children and adolescents. Derotational osteotomy 
(DRO) is an established treatment for adolescents 
with this condition. Rotational problems of the 
lower extremities affect a vast number of infants and 
children [1]. Increased femoral anteversion (inward 
rotation) is the most frequent cause of intoeing in 
school-aged children [2–4]. Femoral anteversion is 
defined by the angle of the femoral neck in relation 
to the femoral shaft in the coronal plane, whereas 
the degree of anteversion is greatest in infancy and 
gradually decreases towards skeletal maturity.

Fabry et al studied 1,148 hips and found that the 
anteversion angle decreased from 40 degrees at birth to 
16 degrees at age of 16, and Svenningsen et al (1989) 
studied 30 children and found that all but 5 patients 
resolved spontaneously, which means the deformity 
is self-correcting in most children. However, these 
studies indicate that in about 15 % of the children 
increased anteversion persists into adolescence, which 
would correspond to a yearly incidence of 7,000–
8,000 children in Norway. In the city of Oslo, 11 % 
of all referrals from family doctors to our specialized 
pediatric orthopedic service apply to intoeing children 
[5]. Persistent increased femoral anteversion after 
the age of 8 years has shown gait disturbances and 
a variety of clinical symptoms such as hip and knee 

pain during running and sport activities, including 
anterior knee pain, patellofemoral instability and a 
life-long burden for these patients [6]. These children 
are mainly referred to a pediatric orthopedic surgeon 
because of intoeing gait, and treatment has so far 
been limited to surgical correction for symptomatic 
cases of excessive anteversion [1], depending on 
the severity of symptoms [7]. There was a former 
belief that increased femoral anteversion might cause 
hip or knee osteoarthritis and the deformity was 
therefore corrected at a younger age as prophylactic 
intervention [8, 9]. Some studies support the belief 
that increased femoral anteversion predisposes to 
osteoarthritis of the hip [9–12], whereas others do not 
support this hypothesis [13–15].

The decision whether to operate or not should 
therefore be based on the symptomatology and not 
on possible long-term consequences of the condition. 
Surgery in terms of derotational osteotomy is usually 
done consecutively in both femora with a time interval 
of 6 months, with each side requiring 3 months of bony 
healing with a corresponding time on crutches and 3 
months of training to regain full function, resulting 
in a treatment time of 12 months for both femora. 
Furthermore, complication rates are described to be up to 
15 % [1]. Further surgery might be necessary to remove 
the implants. Considering the number of surgeries 
required and the time of treatment, surgical treatment is 
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a large burden for the patients and their caretakers, and 
an economic burden for the health care system.

The indication for surgical treatment remains 
controversial, and the benefit of such surgery remains 
unclear. There is only one study which has reported on 
patient-reported outcomes (PROs) after derotational 
osteotomy [16]. Hence, the efficacy of DRO is poorly 
documented. To my knowledge no study has been 
performed which has examined targeted physical 
therapy (TPT) in these patients.

Increased femoral anteversion is a bony deformity, 
and because of that there is a general belief that 
physical therapy is ineffective. On the other hand, it 
might be assumed that rather muscular compensation 
mechanisms cause pain and muscle tiredness in 
these patients than the bony deformity itself, and 
that targeted physical therapy nonetheless might be 
an effective treatment in order to reduce pain and 
improve function. Physical therapy has been shown 
effective in numerous high-quality clinical trials when 
compared with surgical interventions for orthopedic 
shoulder-, hip- and knee conditions [19–23]. There is 
a reason to believe that physical therapy also might be 
effective in some patients with idiopathic increased 
femoral anteversion. Furthermore, the fact that a 
significant percentage of adolescents suffer from 
functional hip and knee pain without the existence of 
any bony deformity [17, 18], a clear indication for 
surgery beyond doubt might be difficult to achieve.

Obviously, there is a lack of knowledge and a lack 
of clear evidence on when to perform derotational 
osteotomy and there are no reports in literature on the 
efficacy of conservative treatment in terms of targeted 
physical therapy. A significant number of patients 
might be operated unnecessarily while the efficacy of 
targeted physical activity/therapy remains unexplored 
in patients with impaired function and pain due to 
increased femoral anteversion. Furthermore, no study 
has been performed analyzing differences in self-
reported (child) and proxy-reported (parents) quality of 
life measures in conjunction with idiopathic increased 
femoral anteversion. In many patients intoeing gait 
because of increased femoral anteversion might be 
greater concern of the parents than for the child itself. 

Current clinical practice should be challenged by 
further clinical research. Further research is required 
to analyze the efficacy of surgical treatment and other 
treatment options such as targeted physical therapy, and 
all aspects that make these children/families seeking 
help by the health care providers for the condition. 
The results from such research would allow us to gain 
knowledge on how to carefully select patients that 
would benefit from surgery and avoid surgery when 
it is not needed, and improve quality of care for this 
patient group. New knowledge on the efficacy of these 
interventions in children and adolescence is critical for 
making both individual patient- as well as population-
based decisions.

CONCLUSIONS

Increased femoral anteversion accompanied by gait 
problems, hip and/or knee pain is a common problem 
in children and adolescents. In most cases increased 
anteversion is moderate and does not require treatment. 
However, femoral anteversion might be excessive and 
cause problems in these patients. On the other hand, 
hip and/or knee pain in this age group are common 
phenomena, also when no bony deformity is present. 
Deroational osteotomy is an etablished treatment for 
the condition, but its efficacy is not well documented 
both in terms of function and quality of life. Since 
increased femoral anteversion is a bony deformity, 
there is a general belief that physical therapy is 
ineffective. However, there might be patients with the 
condition that could benefit from a targeted physical 
therapy approach. Furthermore, the decision whether 
to operate or not might partially be influenced by the 
parents/caretakers perception of the condition, being 
concerned by the child’s gait, including its cosmetic 
appearance, and the possible consequences of gait 
deviations for the child’s performance in sports. 

The decision whether to operate or not should be 
based on the symptomatology, which should include 
symptoms during sports as well as daily activities. 
Symptoms related to increased anteversion might 
be more pronounced during running and sports. The 
child’s perspective should be considered besides 
the parents/caretakers perception. Until further 
research on the condition is available, only selected 
patients should be treated surgically with derotational 
osteotomy. At our institution we would not operate 
children and adolescents with increased femoral 
anteversion before the age 10 years in order to await 
natural development with spontaneous correction in 
most children.

Surgical treatment might be offered in patients 
older than 10 years of age with unilateral or bilateral 
idiopathic increased femoral anteversion defined by: 
intoeing gait, hip and/or knee pain, excessive internal 
rotation in the hip and < 15 degrees external rotation, 
and an anteversion angle of > 30–40 degrees based on 
CT measurements.
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