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Fifty-one patients with fracture of the body of the talus were seen at 
follow-up examination an average of 23 months after treatment. 
Osteonecrosis had developed in 8 out of 1 7  patients with displaced 
shearing o r  crush fractures of the trochlea. Malunion as well as sub- 
luxation predisposed to osteoarthrosis in the subtalar and talocrural 
joints. Thus, osteoarthrosis was present in 9 out of 21 patients without 
malunion, in  8 out of 16 patients with malunion, and in  11 out of 14 
with malunion as well as subluxation. Judging from the nature of the 
complaints, the difficulties in rehabilitation, and the disability assess- 
ment, the prognosis was fairly grave, also after the small, usually 
non-displaced fractures of the posterior and lateral tubercles. Out of 
20 patients with fractures of this type only 6 obtained almost complete 
relief from their symptoms, only 8 could go back to their previous 
work on a full-time basis, and 11 were assessed to be 10 per cent or 
more disabled. Fractures in  the posterior and lateral tubercles must 
therefore be interpreted as links in more extensive injuries involving 
the subtalar joint and possibly the talocrural joint with associated 
injuries to articular cartilage, joint capsules, and ligaments. 
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necrosis 
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The body of the talus is subjected to 
tremendous strain during walking and 
running, in connection with the accelera- 
tion and deceleration of the body mass 
(Weber 1966).  Only certain non-physi- 
ological forces, e.g., pronounced caudal 
compression, during pronation and espe- 
cially supination trauma, will injure the 
trochlea (Sneppen & Buhl 1974).  In addi- 
tion to its weightbearing function, the 
hody of the talus is also the main cofm- 
ponent of the most important joints of 
the foot, the talocrural and the subtalar 
joints; in this capacity it is of decisive 
importance in the hinge movements and 

rotation of the foot. Owing to its central 
functions, fractures of the talar body 
often involve appreciable disability, and 
this is further accentuated by the special 
vascularisation conditions which arise in 
certain regional injuries, involving a 
marked risk of avascular necrosis of the 
body (Haliburton et al. 1958, Larsson et 
al. 1961, Zifko & Wettig 1969, Mulfinger 
8z Trueta 1970, Peterson et al. 1974).  

A basic requirement for planning op- 
timal treatment of fractures affecting the 
body of the talus is of course an adequate 
knowledge of the prognosis of the various 
types of fracture, including their relation 
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Table 1.  Previous reports published of fracture of the bode of the talus. 

No. of fractures No. of fractures 
without with Total 

displacement displacement 

Schrock et al. (1943) 
Kleiger (1948) 
Coltart (1952) 
Mindell et al. (1963) 
Pennal (1963) 
Kcnwright &Taylor (1970) 
Present material (1977) 

0 
7 
15 
3 
3 
4 
21 

15 15 
3 10 
7 22 
7 10 
n 11 
2 6 
30 51 

to the occurrence of osteoarthrosis and 
osteonecrosis. Such a selective prognostic 
evaluation can be made only on the basis 
of a large material of fractures after 
exclusion of cases with serious oomplicat- 
ing associated regional injuries. However, 
fractures of the body of the talus are 
extremely rare, constituting only about 
0.1 per cent of all fractures (Coltart 1952, 
Baltschew 1975).  Consequently, the prog- 
nostic problems have so far been elu- 
cidated only on the basis of small series 
(Table 1 )  which do not fulfil the above- 
mentioned criteria. 

With this background, it would seem 
of interest to study the prognosis of the 
various morphological types of fracture 
occurring in the body of the talus, on the 
basis of a major material having a suf- 
ficiently long follow-up period. 

MATERIAL 

The material is derived from the Directorate of 
Employment Accident Insurance, Copenhagen, 
where 218 cases concerning fractures of the talus 
were handled during the period 1945-1975. Of 
these fractures, 62 affected the body of the talus. 
This does not include cases of minor chip frac- 
tures o r  the osteochondritis-like trochlear in- 
juries or ligamentous avulsion fractures whose 
prognosis differs essentially from that of other 
talar fractures. 

In 28 cases there were associated injuries in- 
volving, in 25 cases, the same ankle and foot, 
viz. 21 fractures of the ankle, two of the cal- 
caneus, and two of the metatarsal bones. In 11 
cases the associated injury was of a serious 
nature and may have appreciably influenced the 

prognosis. As the present study was intended to 
elucidate the prognosis of talar fracture alone, 
these 11 cases were excluded. This leaves 51 
fractures of the body of the talus without 
serious associated injuries. 

In all 51 cases, an orthopaedic assessment 
was available, based upon a clinical as well as 
a radiological examination. The orthopaedic as- 
sessments, X-ray films, and case records were 
reviewed by the authors and form the basis of 
the present publication. 

In age the patients ranged from 17 to 64 years, 
mean age 3G. The follow-up period from the time 
of the accident until the time of the finaI 
specialist examination, ranged from 9 to 76 
months, mean 23 month\. 

In 32 of the 51 cases the fracture was due to 
falls from a height, while in  eight cases there 
had been direct trauma; in five a distortion 
injury and in six cases traffic accidents. 

Figure 1 gives the morphology of the various 
types of fracture. The compression fractures in 
the trochlea (A)  involved only the medial or 
lateral part of the trochlea and exclubi\cly thc 
talocrural joint. There were two main types of 
shearing fractures of the trochlca: a coronal (B)  
and a more or  less sagittal (C) one. The coronal 
type could be mistaken for fracture of the talar 
neck, but it was situated more posteriorly, in- 
volving the trochlea, and therefore could entail 
incongruence in the talocrural joint, often block- 
ing dorsiflexion of this joint (Figure 2). Both 
types of shearing fracture involved the talo- 
crural as well as the subtalar joints. The same 
applied to the minor fractures affecting the 
posterior (D) or  lateral (E) tubercle, marginal 
fractures not being included in the material, as 
already mentioned. Comminuted crush fractures 
(F)  entailed fragmentation of the entire trochlea 
with massive incongruence in the talocrural as 
well as subtalar joints (Figure 3). 

The relation of the fracture types to the 
occurrence of displacement of the fracture and 
to the occurrence of subluxation in the adjacent 
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Types of f rac t u re 

A. Compression B. Coronal shearing c. Sagittal shearing 
fracture fracture fracture 

D. Fracture in the E. Fracture in the Crush 
posterior tubercle lateral tubercle fracture 

Figure 1. 

joints is presented in  Table 2. It will be seen open reduction and fixation, in six cases reduc- 
that while a large number of the compression, tion and a plaster cast, and in the remaining 
shearing, and crush fractures were displaced 42 cases only a plaster cast and/or non-weight- 
and sometimes involved subluxation, the major- bearing. 
ity o f  the fractures affecting the posterior and 
the lateral tubercle were not displaced, 

Initial treatment had been, in three cases, 

tziyure 2. Coronal shearing fracture anteriorlv  in 
ihe trochlea showing severe malunion. Subtalar 
us well  as talocrural osteoarthrosis. Follow-up 
period 20 months.  

Figure 3. Crush fracture w i th  severe fraymenta- 
tion o f  the body. 
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Table 2. T!jpe o f  fracture in relation to displacement and to subluxation in the subtalar and/or  
talocrural joints.  

Type of fracture 
Fracture with 

subluxation 
Total Fracture without Fracture with displacement and 

displacement displacement 

~ ~ 

(:ompression 
Shearing 
Posterior tubercle 
Lateral tubercle 
Crush 

0 
4 

10 
7 
0 

10 
3 
1 
1 
1 

0 10 
10 17 
0 11 
1 9 
3 4 

Total 21 16 14 51 

RESULTS 

The most important complications, from 
the prognostic point of view, were avas- 
cular necrosis, malunion, and osteo- 
arthrosis in the talocrural and/or sub- 
talar joint. 

Avascular necrosis. In eight cases there 
was marked condensation of the trochlea. 
I n  seven of them, moreover, the trochlea 
was deformed by collapse; in two of the 
cases Lhis deformity was very pro- 
nounced (Figure 4 ) .  Out of the eight 
cases of avascular necrosis, five occurred 
among the 13 displaced shearing frac- 
lures and three among the four crush 
fractures. 

Malunion. Thirty fractures of the talar 
body were primarily displaced--16 slight- 
ly, while 14 showed marked malalignment 
with a break of 3 mm or more in the 
joint surface or  with crushing and de- 
formity of major parts of the body. In  9 
of these 14 cases, an attempt a t  reduction 
had been made initially, but the displace- 
ment could be reduced to mild in  only 
four of the cases. This left 10 cases with 
severe (Figure 2 )  and 20 with slight mal- 
union. 

Osteoarthrosis. Twenty-eight patients 
developed osteoarthrosis (Tables 3 and 
4 ) .  This complication occurred with ap- 
proximately the same frequency in all 
types of fracture except for those of the 
lateral tubercle which were followed by 

osteoarthrosis in only one case out of 
nine. It is worthy of particular note that 
among the 11 cases having fracture of 
the posterior tubercle eight were com- 
plicated by osteoarthrosis. Relating thc 
occurrence of osteoarthrosis to malunion 
and to subluxation shows, as  might he 
expected, that both predispose to osteo- 
arthrosis (Table 4) .  

Other complications. Bony ankylosis in 
the subtalar joint occurred during the 
healing of one crush fracture complicated 
by osteonecrosis. There were two cases 
of skin necrosis and infeclion, one in- 
volving osteitis and long-lasting fistula- 

Figure 4. Coronal shearing fracture unteriorly in 
the body, complicated bg osteonecrosis and 
seuere deformi ty  of fhe  trochlea. Follow-up 
period 14 months.  
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Table 3. Occurrence of talocrural and subtalar osteoarthrosis in relation to type of fracture. 

Talocrural and Type of Talocrural Subt alar 
fract itre osteoarthrosis osteoarthrosis osteoarthrosis subtalar No osteoarthrosis Total 

Compression 5 0 
Shearing 3 1 
Posterior tubercle a 5 
Lateral tubercle 0 1 
Crush 1 0 

5 10 
6 17 
3 11 
8 9 
1 4 

Total 11 7 10 23 51 

Table 4. Orcurrence of osteoarthrosis in relation to malunion or union in subluxation in the 
talocrural and/or subtalar joint. 

Ostcoarthrosis No osteoarthrosis Total 

Fracturc united without displacement 
Fracture united with displacement 
Fracture united with 

displacement and subluxation 

9 
8 

11 

12 21 
8 1F 

3 14 

Total 28 23 51 

Table 5. Subjective results. 

Type of fracture 
~ ~ Complaints 

.-. 

Minor o r  
none at all Moderate Severe 

Total 

Compression 
Shearing 
Posterior tubercle 
Lateral tubercle 
Crrish 

4 10 
10 17 
3 11 
3 9 
4 4 

Total 12 15 24 51 

lion. In three, non-union resulted from 
minor, mainly intra-articular bone frag- 
men t s. 

Secondary treatment 
Because of secondary osteoarthrosis 

and pain on weightbearing, fusion was 
performed in four cases, subtalar in 
three and talocrural in one. In  three cases 
a non-united, partially free bone frag- 
ment was removed from the talocrural 

21 ACT& ORTHOP. 48, 3 

joint. Nine patients were later fitted with 
orthopaedic footwear. 

Subjective result 
A t  the final follow-up examination 39 

patients still had complaints, mostly in 
the form of pain in the ankle region and 
hindfoot on weightbearing. From Table 5 
i t  is apparent that these complaints 
manifested themselves not only after 
major fractures, but to a large extent 
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Table 6.  Influence of talar injurg on occupational capacity. 

Type of fracture Total Back to Obtained Not 
previous work lighter work working 

Compression 
Shearing 
Posterior tubercle 
Lateral tubercle 
Crush 

3 10 
5 17 
a 11 
2 9 
0 4 

Total 19 20 12 51 

Table 7 .  Disablement assessment. 

Type of fracture Total __. 
Disablement percentage 

- _ _ _ _ _  
0 5-8 10-1 2 > 12 

Compression 2 5 1 2 10 
Shearing 0 4 2 11 17 
Posterior tubercle 0 5 6 0 11 
Lateral tubercle 1 3 5 0 9 
Crush 0 0 0 4 4 

Total 3 17 14  17 51 

also after the minor, mainly non-dis- 
placed fractures of the posterior and 
lateral tubercles. 

Rehabilitation 
'The occupational situation of 39 pa- 

tients was permanently altered by the 
talar injury, and as  is shown in Table 6 
there were considerable rehabilitation 
problems after fractures of the posterior 
and the lateral tubercles. Thus, out of 20 
patients with injuries of this type, only 
eight were able to resume full employ- 
ment in their previous occupation. 

Disability assessment 
One expression of the prognosis is the 

disablement percentage which is fixed in 
each case by the Directorate of Employ- 
ment Accident Insurance and which 
forms the basis of the compensation. 
From Table 7, i t  can be seen that in the 

various tjrpes of fracture the disable- 
ment percentage agreed with the sub- 
jective result and with the rehabilitation 
difficulties, as shown in  Tables 5 and 6, 
respectively. 

DISCUSSION 

I t  is generally known that  severe frac- 
tures of the body of the talus, including 
displaced shearing fractures and crush 
fractures, have a serious prognosis. Min- 
dell e l  al. (1963) reported good results in 
only two out of seven displaced fractures 
09 the talar body, three of which devel- 
oped osteonecrosis. Coltart (1952) found 
osteonecrosis in five out of six displaced 
fractures of the body and reported a high 
incidence of post-traumatic osteoarthro- 
sis, especially in the subtalar joint. How- 
ever, the results of the displaced intra- 
articular fractures appear to depend to 
some extent upon what degree of reduc- 
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tion is obtained (Coltart 1952, McKeever 
1963, Kenwright & Taylor 1970). 

As  regards these severe fractures, the 
present study confirmed the previous re- 
sults. We also found a high frequency of 
osteonecrosis, a high incidence of osteo- 
arthrosis which definitely seems to de- 
pend upon malunion and subluxatiori 
(Tables 3 and 4), and a late result char- 
acterised by appreciable subjective com- 
plaints (Table 5) and rehabilitation dif- 
ficulties (Tables 6 and 7) .  The treatment 
of these fractures should be according to 
the current lines ( Watson-Jones 19621, 
but with great emphasis on an exact re- 
duction and a stable fixation whenever 
possible, a procedure which often necessi- 
tates operation. Most authors have in- 
dicated a good prognosis in minor, main- 
ly non-displaced fractures (Kleiger 1948, 
Mindell et al. 1963, Kenwright & Taylor 
1970). Only Coltart (1952) mentioned an 
appreciable frequency of late subtalar 
osteoarthrosis following non-displaced 
fractures of the talus. The present study 
revealed a far more serious prognosis for 
the small, mainly non-displaced fractures 
of the posterior and lateral tubercles than 
has previously been assumed. This more 
serious prognosis was manifest, as re- 
gards fractures of the posterior tubercle, 
in a very high incidence of osteoarthrosis 
(Table 3) ,  and in the case of both types 
of fracture, in severe complaints (Table 
5 ) ,  rehabilitation problems (Table 6 ) ,  
and a fairly high disability assessment 
percentage (Table 7 ) .  

In our opinion the majority of these 
fractures, fairly negligible p e r  se, form a 
link in more extensive regional injuries 
involving the talolcrural and especially 
the subtalar joint. Thus, at the time of 
the accident there has been subluxation, 
and the consequent articular injury bears 
the main responsibility for the grave 
long-term prognosis. We feel, therefore, 
that in treating fractures of the posterior 
and lateral tubercles i t  is important to 
aim at rapid normalisation of the func- 

tion in the talocrural and subtalar joints. 
This is best obtained by fairly brief im- 
mobilisation which affords a possibility 
for the healing of the joint capsule and 
ligamentous structures. Thereafter, ener- 
getic active training of foot movement 
should be instituted. As Lhese fractures 
invariably involve a weightbearing join 1 
surlace, the patients should not be al- 
lowed to bear weight on the foot until 
solid union of the fractures has been ob- 
tained. 
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