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So-called congenital pseudarthrosis is rarely congenital, but has devel- 
oped during early childhood, in consequence of a pathological fracture. 
Congenital pseudarthroses have been reported in the tibia, clavicle, 
femur, and ulna (Moore 1957). The most common site is the tibia, and 
such a case was reported in 1708 by Hatzoecher (Camurati 1930).  

In order to collect a sizable number of cases having congenital pseud- 
arthrosis of the tibia, I have tried to determine the number of patients 
in Denmark having congenital angulation of the lower leg (crus 
curvaturn congenitum) and congenital pseudarthrosis of the tibia. 

M A T E  R I A I, 

Congenital angulation of the lower leg (crus curvatum congenitum) is taken to 
mean all congenital angulations of the lower leg insofar as systemic skeletal dis- 
cases can be ruled out as their cause (Lindemann 1961). Congenital pseudarthrosis 
of the tibia is taken to mean all congenital fractures of the tibia as well as all 
pseudarthroses of the tibia in children following upon a pathological fracture, 
insofar as such fractures are not due to systemic skeletal diseases. 

A l l  cases of congenital angulation of the lower leg and of congenital pseud- 
arthroses of the tibia in patients born in  Denmark during the period 1940 to 
1965 were recorded after perusing the files of all Danish orthopaedic departments 
as well as departments of orthopaedic surgery. Moreover, questionnaires were 
sent to and completed by all Danish departments of surgery. 

A total of 46 patients with congenital angulation of the lower leg had been 
admitted. Twelve had posterior and all the others anterior bowing of the lower 
leg. Among the 34 patients of the latter group, 15 showed complete and one partial 
aplasia of the homolateral fibula, and 3 exhibited pronounced hypoplasia of the 
homolateral foot. The distribution hy sex and side affected is shown in Figures 
1 and 2. 
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Figure i. Distribution of congenifal angulation of the lower leg by sex. 

Male Female Total 

Congenital angulation of the lower leg 
with anterior bowing and aplasia of the 
homolateral fibula 

Congenital angulation of the lower leg 
with anterior bowing and hypoplasia of 
the homolateral foot 

Congenital angulation of the lower leg with 

3 3 16 

2 1 3 

anterior bowing (pre-pseudarthroses) 8 7 15 

Congenital angulation of the lower leg 
with posterior bowing 6 6 12 

Total 29 17 46 

Figure 2. Distribution o f  congenital angulation of the lower leg by side affected. 

Right Left Bilateral 

Congenital angulation of the lower leg 
with anterior bowing and aplasia of the 
homolateral fibula 9 5 2 

Congenital angulation of the lower leg 
with anterior bowing and hypoplasia of 
the homolateral foot 1 2 - 

anterior bowing (pre-pseudarthroses) 4 11 - 

with posterior bowing 7 5 

Congenital angulation of the lower leg with 

Congenital angulation of the lower leg 
- 

Total 21 23 2 

Figure 3 gives the frequency of tibial fractures and pseudarthroses among the 
46 patients with congenital angulation of the lower leg. Pseudarthrosis of the tibia 
due to pathological fractures occurred only in  children with congenital angulation 
of the lower leg and never in  children with a normal lower leg. Out of the 12 
tibial fractures, which occurred among 15 patients with congenital angulation of 
the lower leg without attendant aplasia of the fibula o r  hypoplasia of the foot, 
two had been present a t  birth, whereas the other 10 occurred at  an age of from 
12 to 39 months. The healing tendency following fracture or osteotomy was 
normal in only 2 patients of this group, whereas 13 patients developed pseud- 
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Figure 3.  Fractures ,  osteotoni ies  und pseudarthrosis  in congenital  angulat ion of the 
lower leg.  

Osteo- Pseud- 
Fracture tomy arthroses 

Congenital angulation of the lower leg 
with anterior bowing and  aplasia of 
the homolateral f ibula - 2 - 

Congenital angulation of the lower leg 
with anterior bowing and hypoplasia of 
the homolateral foot 1 I - 

anterior bowing (pre-pseudarthroses) 12 3 1 3 

with posterior bowing - - - 

Congenital angulation of the lower leg with 

Congenital angulation of t he  lower leg 

Total  13 f i  13  

arthrosis of the tibia. Three patients had associated congenital deformities, i.e. 
constriction band on the homolateral leg, contralateral pes equino-varus, and 
syndactyly on the hands. In  two of these patients the tibia united normally-in 
one of them after a congenital fracture and in the other  one following osteotomy 
at the age of 6 months (Figure 1). 

For 14 patients X-rays of the fracturc pr ior  to treatment were available. I n  11 
these fi lms of the tibia could be naturally assigned to  3 groups of uniform radio- 
logical appearance. Two patients exhibited cystic lesions (Figure 5 ) ,  5 showed 
narrowing of the middle par t  of the tibia] shaf t  giving an impression of segmental 
dysplasia (Figure 6), and 4 had a pronounced anterolateral  convex curvature with 
severe sclerosing and  thickening of t he  cortex (Figure 7).  This type was found 
in  the two patients with contralateral  club foot. 

In  one patient whose fracture did not occur until  the  age of 39 months,  there 
was only moderate anterior bowing with localized sclerosis a t  the junction of the 
middle and lower third of the tibia (Figure 8). 

n’hen the  analysis was concluded in  1970, union had occurred in 6 patients. 
However, only 3 of these patients ha re  reached skeletal maturity.  In  3 cases 
amputation had been done hecause of non-union. In  4 cases with union thc 
primary X-ray fi lms had shown a congenital angulation of the lower leg o f  the  
“club-foot type” (Figurc 7 ) .  

The incidence of congenital pseudarthrosis of the tibia in Denmark is  apparent 
from Figure 9. 

D I S C U S S I O N  

Little has been published about the incidence, aetiology, and patho- 
genesis of congenital pseudarthrosis of the tibia. Its treatment, on the 
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Fiyure 5 .  Conyenitai pseudarthrosis of the t ibia w i th  cystic Iesions in the hones. 

Fiyure 6.  Congenital pseudarthrosis of 
the t ibia w i th  hour-glass constriction 
(“dtisplastir t v p e ” )  . 

3.5. 



544 K. SKOU ANDERSEN 

Figure.*”l. Congenital pseudarthrosis of the t ibia as seen in the cases w i th  contra- 
lateral club-foot (“club-foot” tvpe) .  

Figure 8.  Congenital pseudarthrosis o f  the t ibia recognized as late as at the age of 
39 months.  



F i y i i r c  9. Incidenre of congenital  pseudarthrosis  of the  t i b i a  in I)rnincirk. 

Caws with 
Period No. of live-horn prc-pscud- 

arthrosis 

1940-1944 395,932 
1945-1949 447,731 
1950-1954 387,686 
1955-1959 377,443 
1960-19 ti4 396,093 
1965 8 5,7 9 6 

Total 2,090,694 15 

Incidence : 1 : 140,000 

other hand, has been the subject of much discussion, but although 
numerous therapeutic methods have been described, the chance of 
union is still not even 20 per cent (Stelling 1971). Only a few of the 
so-called congenital pseudarthroses of the tibia are  in fact present at 
birth, the greater part developing in the course of the first years of life 
in consequence of a pathological fraciure in an  anteriorly bowcd con- 
genital angillation of the lower leg (Froelich 1910, Henderson 1925, 
Kite 1941, Lindemann 1943, Biittner & Eysholdt 1950, Moore 1957, 
Van Nes 1966). A few authors (Henderson 1925, Dillehunt & Le Concq 
1928, CompCre 1936, Moore 1957, Evans & Eggers 1962, Eichenholtz 
1970) have included cases which have certainly not been congenital 
pseudarthrosis of the tibia. In  other publications (Camurati 1930, 
Bischofherger 1949, Charnley 1956, Boyd & Sage 1958, Van Nes 
1966, Eyre-Brook et al. 1969) it is not quite clear whether all the 
cases have been congenital tibia1 pseudarthroses. This lack of certainty 
and uniformity in classifying the various materials, combined with 
the rare occurrence of congenital pseudarthrosis of the tibia and the 
ignorance concerning its spontaneous course, in particular during the 
pre-pscudarthrosis stage (Lloyd-Roberts & Shaw 1969), has led to 
quite some doubt in assessing the therapeutic results and has in- 
creased the number of confusing and conflicting results reported in 
the literature (Kicoll 1969).  

Congenital pseudarthrosis of the tibia never seems to develop in 
cases of congenital angulation of the  lower leg with posterior bowing 
(Debrunner 1933, Heyman & Herndon 1949, Badgley et al. 1952).  
Pseudarthrosis in congenital angulation of the lower leg with anterior 
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bowing and homolateral aplasia of the fibula has been reported in only 
4 cases since the advent of X-rays (Froelich 1910, Camurati 1930, 
Madsen 1956, Aitken 1959), but in general the prognosis with respect 
to spontaneous fracture and pseudarthrosis is considered favourable. 
All other cases of congenital angulation of the lower leg with anterior 
bowing without aplasia of the fibula or foot may give rise to spontane- 
ous fracture and pseudarthrosis, and this entire group should thus be 
considered as non-manifest congenital pseudarthrosis of the tibia or 
pre-pseudarthrosis (Lloyd-Roberts & Shaw 1969). As previously dem- 
onstrated (Anderscn et al. 19681, cases with other associated con- 
genital deformities, however, seem to have a somewhat better prognosis 
than those without. A so-called congenital pseudarthrosis of the tibia 
hardly occurs in a previously normal-looking tibia. In the present ma- 
terial, which also comprised all Danish departments of surgery, there 
was no such case in which a pathological fracture could be suspected 
as the cause of tibial pseudarthrosis. 

The distribution by sex and side affected by fracture and pseud- 
arthrosis shows, as in other investigations (Moore 1957, Sofield 1971 ), 
a slight preponderance of left-sided cases and of males. The reported 
time of occurrence of the fracture has differed somewhat, but the most 
common age interval is 0-18 months (Lloyd-Roberts & Shaw 19691, 
and only a minority of the fractures are truly congenital. Therefore, 
the term congenital pseudarthrosis of the tibia is a misnomer, but it 
will be maintained, as it is generally used in the literature. 

Several authors (Gasne 1907, Henderson 1925, CompCre 1936) have 
tried to classify the congenital tibial pseudarthroses on the basis of 
the radiological appearances, including the degree of atrophy and the 
size of the distal fragment in the assessment. Camurati (1930) clas- 
sified the pseudarthroses of his material by the degree of instability 
at the pseudarthrosis site. Others (Badgley et al. 1952, Boyd & Sage 
1958, Lloyd-Roberts & Shaw 1969) have mentioned the cystic and 
dysplastic changes that may at times be found on the X-ray films. 
However, there has not been any analysis on the number of the various 
types and their prognosis, although Nicoll (1969) believed that there 
must presumably be 2 or 3 different clinical types of congenital tibial 
pseudarthrosis. 

On the basis of the materials published so far, which have rarely 
included the primary X-ray films, it is not possibly to decide whether 
the classification used in the present study is adequate. Presumably 
there is a fouth type, as the present material did not include cases of 
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late congenital tibial pseudarthroses as described by several previous 
authors (Buttner & Eysholdt 1950, Moore 1957, Sofield 1971). 

The literature is scarce on the incidence of congenital tibial pseud- 
arthrosis. In 1950 Buttner & Eysholdt were able to collect only 276 
cases from the world’s literature, whereas McFarland (1951) did not 
find a single case among 48,000 new borns. Among 105,119 newborns, 
Madsen (1956) found only 60 congenital fractures of the long bones, 
and less than 10 per cent were truly congenital. In the Shriners Hospi- 
tals, U. S. A., congenital pseudarthrosis of the tibia was found in less 
than 0.1 per cent of the patients treated (Sofield 1971),  and in the 
Instituta Rizzoli, Bologna, only 50 cases had occurred in 50 years 
( Pays 1953). In the present study the incidence was 1 in 140,000 new- 
borns. Whether the incidence in increasing is difficult to ascertain, as 
the study is retrospective and as such carries some uncertainty. 

In the cases where pseudarthrosis developed the treatment was 
operative with a few exceptions. The 13 patients had 15 different 
operations, so that it is not possible to assess the value of each 
individual procedure. 

S U M M A R Y  

This is a retrospective study of congenital angulation of the lower leg 
( crus curvatum congenitum) and/or congenital pseudarthrosis of the 
tibia in children born in Denmark during the period 1940-1965. Con- 
genital pseudarthrosis of the tibia was found only in patients with 
congenital angulation of the lower leg with anterior bowing without 
homolateral aplasia of the fibula or hypoplasia of the foot. This group 
is designated pre-pseudarthroses (non-manifest congenital pseud- 
arthroses of the tibia). 

The incidence of congenital pseudarthrosis of the tibia was 1 in 
140,000 newborns. On the basis of the primary X-ray films the con- 
genital tibial pseudarthroses could be divided into 3 radiological types : 
( 1 )  cystic, ( 2 )  dysplastic, and ( 3 )  “club-foot type”. Presumably a 
fourth type exists. In the present material union of the pseudarthrosis 
occurred mainly in the “club-foot type”. 
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