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Abstract 
After a review of previous classifications the 
authors suggest that cases of congenital 
longitudinal deficiency of the femur fall into 
one of two groups, each with specific features. 
The treatment alternatives and their indications 
are discussed in detail and a treatment plan 
suggested. 

Introduction 
The following paper attempts to present a 

balanced viewpoint of the management of 
congenital abnormalities of the femur based on 
the authors' experience and a review of the 
literature relevant to the topic as published in 
major orthopaedic publications. 

The paper examines this topic under the 
headings of Classification, Clinical Problems, 
Surgical Procedures and Conclusions. 

Classification 
Standard radiographic techniques have been 

the basis of most of the classifications published 
to date, although the use of ultra-sound has 
recently been examined. One would expect that 
in the future the patients under discussion will 
be subjected to Magnetic Resonance (MR) 
scanning and no doubt further classifications 
will then arise. 

At the present time however, the best known 
classifications in the English literature are those 
of Aitken (1968) and Amstutz and Wilson 
(1962). The original classification of Aitken 
contained four classes with the least severe 
being Class A and the most severe being Class 
D . The classification of Amstutz further 
subdivided these groups with Aitken's Class A 

being subdivided into Amstutz and Wilson 
Type I and II. However, from the original 
Amstutz and Wilson classification, further 
subtypes have arisen. 

Hamanishi (1980) defined five types of 
deficiency (Fig. 1) and further subtyping 
resulted in the identification of ten groups of 
patients. More recently publications of Hillman 
et al. (1987) and Stihle et al. (1987) have 
provided further radiographic evaluation of 
patients with femoral abnormalities. 

However, it is apparent in these papers that 
the radiographic appearance of children born 
with a congenital femoral abnormality is a 
continuum from the most minor variance from 
normal to the most severe deficiency of 
complete absence of the femur. Taken to its 
logical conclusion, the number of subtypes one 
can derive would simply depend on the number 
of patients that have been examined. 

Some questions arise from the radiological 
classifications. Firstly, at what age should the 
classification be performed? Secondly, will this 
classification change with time? Thirdly, and 
perhaps most importantly, what relevance 
clinically are these numerous classifications to 
the patient and their ultimate limb function? 

Fig. 1. Morphology, natural historv and treatment of 
PFFD. Amstutz. 
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Of relevance to the first question is the need 
to provide the parents of an infant born with a 
congenital abnormality with information that 
will be the foundation for their relationship 
with the doctor over the years to come. 
Indecision and/or incorrect information may 
well provide a permanent stumbling block in 
the doctor/patient relationship in the future and 
may well heighten the anxiety level of the 
parents who perceive this disability as a disaster 
for both themselves and their child. 

In addressing the second question as to the 
change of classification with time, some 
information is gained by examining the 
expansion of the Amstutz classification with the 
passage of time. Hillman (1987), showed that 
with retrospective evaluation, only 17 out of 43 
patients were correctly classified. This serves to 
illustrate that of itself radiographic evaluation 
may not be the foundation stone for the 
management of these patients. 

The publication of Gillespie and Torode 
(1983) demonstrates that on clinical grounds 
patients with congenital abnormalities of the 
femur can be divided into two groups. The first 

of these groups contains those patients 
designated as having a congenitally short 
femur. Radiographically these groups could be 
classified as Aitken Class A or Amstutz Type I 
and possibly Type II. The clinical features of 
the Group I classification are shown in Table 1. 

This group contrasts with the Group II 
patients who have more severe femoral 
deficiency and different clinical signs. Most of 
these patients would be classified as Aitken B , 
C or D groups at birth and show the unstable 
signs defined by Fixsen and Lloyd-Roberts 
(1974). The clinical signs of this group are 
summarised in Table 2. 

This clinical classification becomes relevant 
when attempting to answer the third question 
posed. For those patients with congenital short 
femur, classified as Group I, there will be a 
possibility of performing surgical procedures to 
equalise limb lengths with the ultimate aim of 
avoiding the need for prosthetic fitting. This 
aim contrasts with the goals for those patients in 
Group II, true proximal femoral focal 
deficiency, for whom prosthetic fitting will be 
an inevitable part of the management. 
Exceptions to this are bilateral cases and where 
bilateral prosthetic fitting is to elevate the 
height of the wearer. In this situation the 
prostheses are often rejected. 

Once the examining physician has 
ascertained into which of the broad clinical 
groups his patient falls it is necessary to 
examine the anatomical regions of the whole 
limb. The radiographic appearances of this 
femur and the presence of associated anomalies 
in the rest of the limb will dictate the variation 
in advice given. The radiographic appearances 
of the patients of Group I and II are 
summarised in Table 3. 

The limb 

The foot and leg 
The incidence of anomalies of the foot and 

leg said to be associated with congenital 

Table 1. Clinical signs of Group I patients 

Table 2. Clinical signs of Group II patients 

Table 3. Radiological signs 
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abnormalities of the femur varies from one 
report to another, but a reasonable assumption 
is that some abnormality will occur in 
approximately 50% of cases. The most common 
will be a variable degree of fibula deficiency 
(Fig. 2). This may range from a slightly short 
fibula in association with a valgus ankle, to the 
extreme case of a deficient foot with absent rays 
and a grossly unstable and displaced ankle 
joint. At either end of this spectrum, the 
desirability of keeping this foot will be obvious, 
but in the mid-range of deformities, other 
factors will be considered in deciding whether 
or not the foot is to be ablated. 

Knee 
Clinically the knee in these children will be 

held in flexion, but the flexion deformity of the 
Group I patients will become less with time, 
whereas the flexion deformity of the Group II 
patients will usually be permanent. This flexion 
deformity will tend to disguise the valgus 
attitude of the knee, often associated with a 
hypo-plastic lateral femoral condyle (Fig. 3). 
The knee in these children will also be unstable 
in an antero-posterior direction (Gillespie and 
Torode, 1983) due to the hypoplasia of the 
cruciate mechanism which has been 
documented by numerous authors, (Torode 
and Gillespie, 1983 1; Johansson and Aparisi, 
1983). Instability of the knee will become 

important in discussions surrounding 
lengthening procedures of the limb. 

Thigh and hip 
The varying degrees of deficiency of the 

proximal femur will be noted in simple 
radiographs. This may range from the case with 
a slightly short femoral neck, through those 
with a varus femoral neck, or an actual 
deficiency of the proximal femur distal to an 
intact femoral head and acetabulum, to a 
situation of gross deficiency of the proximal 
femur, femoral head and acetabulum (Fig. 4). 

The radiographic appearance may vary with 
time and as further ossification occurs it will 
become apparent that the radiographic 
deficiency may have been a cartilagenous 
anlage which will go onto full ossification, albeit 
often in varus, and occasionally with an 
extreme shepherd's crook deformity. On other 
occasions this cartilagenous anlage may be 
absent or fail to ossify resulting in a definite 
pseudarthrosis in the proximal femur. 

Fig. 2. Congenital short femur with associated fibular 
deficiency. 

Fig. 3. Patient with right congenital short femur and 
valgus knee and external rotation deformity of the 

femur. 
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Computer Tomography (CT) scans and 
X-ray examinations of the proximal femur also 
indicate a deficiency of the soft tissues 
surrounding the hip, and in particular a 
deficiency of the abductor musculature. One 
would expect that an MR scan of the hip would 
help to further delineate the soft tissue 
deficiencies. 

The overall picture of the hip joint will play 
an important part in deciding whether bony 
reconstruction of the proximal femur is 
advisable and further knowledge of the soft 
tissue deficiency will assist the surgeon in 
understanding the limitations of the bony 
reconstructions as pertain to the final function 
of the hip joint. 

Changes of the limb with time and growth 
The authors believe it is possible on the basis 

of clinical signs to ascertain in most cases into 
which of the two clinical groups the patient 
should be placed, i .e. either a congenital short 
femur, or true proximal femoral focal 
deficiency. Despite the variations with age 
however, the radiographic appearance of the 
Group I femur in infancy will show the bulbous 
stable appearance as described by Fixsen and 
Lloyd-Roberts (1974), and with time further 
ossification of the proximal femur will proceed 
with varying degrees of coxa vara. The varus 

deformity however remains static throughout 
growth unlike true congenital coxa vara. 

In Group II patients the actual deficiency of 
the bony elements will become apparent as 
ossification takes place. Nonetheless there will 
be a constant feature of a fixed flexion 
deformity of the proximal femur, although 
there may be an extension deformity through a 
pseudarthrosis in the subtrochanteric region in 
the femur (Fig. 5). 

An important component of the parents' 
understanding of this clinical problem is the 
knowledge that the overall limb length 
deficiency will be relatively constant 
throughout growth. This predictability of 

Fig. 4 a) Left congenital short femur (Group I patient). 
b) Severe right femoral deficiency (Group II patient). 

Fig. 5. Deficient femur with pseudarthrosis in 
extension in subtrochanteric region of the femur 

(Group II patient). 


