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The fracture of the neck of the talus is the commonest major injury of 
this bone and it is generally regarded as  a serious traumatic lesion of 
the ankle (Coltart 1952, Pennal 1963, Mindell et al. 1963). This  is 
mainly because of the various and severe complications which usually 
follow this fracture w-henever i t  is associated with subtalar subluxation 
or dislocation of the body of the talus (McKerver 1963, Kenwright & 
Taylor 1970, Hawkins 1970). 

'The management of this fracture and of the complications is dif- 
ficult. It has been improved, however, since Anderson (1919) described 
the mechanism of injury and by recognition of the importance of early 
reduction (Miller & Baker 1939, Boyd & Knight 1942). Nevertheless 
evcn today the results of treatment of this fracture a s  a whole are 
generally poor (Pennal 1963, Mindell et al. 1963, Hawkins 1970). This 
is mostly due to frequent complications such as  avascular necrosis of 
the displaced talar body, osteoarthritis of the subtalar and/or  the ankle 
joint and sepsis. Many of thcse injuries are  compound or become open 
because of sloughing of the skin stretched over the dislocated body of 
t hc t al 11s . 

Classif icafion 

The fractures of the neck of thc talus are generally divided into three 
groups of different sevcrity and prognosis, i.c. the fractures with 
minimal or no displacement, the displaccd ones associated with suh- 
Iiixalion of the posterior suhtalar joint and the fractures in which the 
body ol' the talus is complctely dislocalcd from both the ankle and 
suhtalar joints (Coltart 1952, Watson-Jones 1960, Pennal 1963, Haw- 
ltins 1070). This widcly used classification is easy to makc froin the 



F H A C T U R E S O F T H E N E C K O F T H E T A L U S  297 

Table 1 .  T!lpes in truentlj fractures of t h e  neclc o f  the  talus. 

Group Type of injury No. of cases 

1 Fracture of the neck with minimal or no displacement and 
without dislocation 4 

2 Fracture of the neck with displacement and subtalar suh- 
luxation or dislocation 9 

3 Fracture of the neck with total dislocation of the body of 
the talus 6 

4 Fracture of the neck with dislocation of the head of the talus 1 

Total 20 

radiographic appearance; it suggests the severity of the injury in each 
group and indicates the line of the initial treatment and the prognosis. 

M A T E R I A L  A N D  M E T H O D S  

This is a series of 20 fractures of the neck of the talus treated from 1951 to 1970. 
Fractures involving the body of the talus and minor injuries such as flakes from 
the neck of the bone are not included in the series. 

Figure f. Lateral radiograph shom- 
ing t h e  unusual rompound frarture 
of the neck of t h r  talus w i t h  S I I -  

prrior displarrment o f  the head ant1 
tlislocation of thc astragaloscaph- 
fJitifll joint before reduction. T h e  
in jar ! /  brc.a~nr infertetl. 
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F i g u r e  2 a.  1.atrral antl antrro-posterior radiographs showing an unrlsl lnl  frcirlrtrr 
d i s /ocnf ion of g r o l l p  3 .  The bod11 o f  i h r  t d l 1 . S  is r l p S i d C  dollllt. Note t h t  f i S S o f ' i a t C 1 ~  

fract i ire  of the medial iiinllrolris. 

.4{/r and srs: The agc o f  thc patients ranged f rom 9 to 59 years with an avcragc. 
agc of 32 years. Sistcen paticnts wcrc male  and 4 fcmalc. 

(:ausr antl rnrrhaiiisni of injitrll. 'I'hirtccn of the  paticnts wcbrc involvcd in motor 
cyclc or car  accidents and  7 had a fall  f rom a height. I t  was difficult to tlctcrmine 
thc mrchanism of in jury  in most of our paticnts. Many of thosc involvcd in ciir 

accidcnts wrre drivers or front scat passengcrs and  it is prcsumctl tha t  a dorsi- 
f lcsion forcc was the cause of thc  injury.  Two o f  our 6 patients with to ta l  dis- 
location o f  thc body o f  the  talus had an  ohliquc or  vcrtical fracture of the mcdial 
mallcolus in association with thc fracturc o f  thc ncck of thc talus. This possibly 
intlicatcs tha t  cxtcrnal rotation and/or  adduction forccs in addition l o  liypcrrx- 
tcnsion arc involved in thc  mcchiinics of thc  injury.  

9'lipe of injurll.  Thc vcrtical f r ac tu re  of the  ncck of t hc  ta lus  was usually as-  
sociatcd with cithcr subluxation of thc subta la r  joint  o r  complctc dislocation of 
thc  t a l a r  body (Tahle 1).  Thcrc was onc c a w  in this scrics wi th  a compound 
fractiirc through thc  anterior portion of thc ncck in which thc hcad of t he  talus 
was  displaccd siipcriorly so tha t  there was a dislocation of thc  astragalo-scaphoidal 
joint ,  t he  body of talus retaining its normal position in thc  ankle and  the si ihtalar 
joint  (Figiirc 1).  This vcry unusual typc of in jury  could not hc classifictl in any 
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Figiirr 2 11. l ' h e  same rase at f h e  end of open reduction and  internal f ixation of t h e  
fracfnrrs.  

o f  thc thrce groups in which the  fractures of t h e  neck of t he  ta lus  a re  gcnerallg 
divided. 

In group 3 injuries there was one case of a f rac ture  of the  neck with a unique 
dcgrre and dircrt ion of rotation of the dislocated body of t he  talus (Figure 2 a ) .  In 
this case the t a l a r  body, dislocated from both t h e  ankle and the  subta la r  joints, 
was rotated through 180 degrees on its transverse horizontal axis so  tha t  it  was 
lying iipsidc down. This  case has  hccn reported a s  an cxtrcmcly i:niisual type of 
fracture-dislocation (Pantazopoiilos el al. 1972) .  

Apart from thc  opcn fractore with the  unusual dislocation of thc  hcad of the  
talus in groiip 4, one fracture-dislocation in group 3 was a compound in jury  while 
a sccond onc hecame open and infected because of sloughing o f  t hc  skin strctchcti 
over the  tlisplaced body of the  talus. 

'I'rcn/nic*n1 

The group 1 fractures mcre treated by immobilisation in a non-weighthearing 
helow-knee plastcr for  8-12 \vcclts a t  which t ime there was  cvicicncc of union in 
cvery case. 

In 5 out of thc  9 fractures of group 2, reduction was accomplished by closcd 
methods. The foot was immohilised for  t he  first  6-8 weeks in plantar-flexion so 

tha t  satisfactory reduction of hoth the  fracture and  the  dislocation wcre obtained 
and in eversion whenever there was  medial suhta la r  subluxation. Thcn the  plaster 
was changcd and  the  foot immobilisctl in less flexion or  neutral  position until  there 
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Figurc 2 c .  Eight weeks later a t  the time of remooal of the Kirschner wire cintl 
chanye of plaster. .4oascular necrosis of the hodll of the  talus is  obvious.  

was radiographic evidence of union, usually fo r  another G-8 weeks. Protected 
weightbearing was then allowed. Open reduction was carried out in the remaining 
1 cases of this group af ter  attempted closed manipulation had failed. A medial 
approach was used and the fracture was usually fixed by a Kirschner wirc. Post- 
operatively thc leg was immobilised in a below-knee plaster unti l  t he  fracture was  
united, usually fo r  12-14 weeks. In  the case of avascular necrosis of the body of 
the talus, a usual complication in this group of fractures, plaster immobilisation 
was prolonged and so was the non-weightbearing period which varied from 5-12 
months from the t ime of injury.  

In most of group 3 fracture-dislocations closed reduction was attempted a s  an  
cmcrgency, without success. Open reduction therefore was carried out fo r  all  the 
patients of this group and for  t he  single case of group 4, apart  f rom one case for 
which astragalectomy was performed. This was the patient whose admission was 
delayed nnd in whom sloughing of the skin occurred over the displaced t a l a r  body 
and sepsis developed. A tibio-calcaneal fusion was carried out later. A s  a routine 
a Stcinmann pin was inserted transversely through the calcaneum to facilitate 
closed reduction. Then the pin was left in place since i t  was  found to be a great 
help in distracting thc os calcis f rom the t ibia during open reduction. As  in group 2 
thc medial approach was used and the fracture was usually fixed by a Kirschner 
wire (Figure 2 b).  Plaster immobilisation was continued for  various periods of 
time after union of t he  fracture while weightbearing was not allowed for 5-14 
months sincc in all  cases in this group avascular necrosis of the hody of the talus 
tlevelopcd. 



FRACTURESOFTHENECKOFTHETALUS 30 1 

Table 2. Complications for  each group of fractures. 

Group Avascular Osteo- 
necrosis arthritis No. of cases Sepsis 

1 4 
9 - 4 6' 
6 1 5 §  4 
1 1 

- - 

1 - 

Totals 20 2 9 12 

Includes the four (4) cases with avascular necrosis which also developed osteo- 

9 Excludes only one patient of group 3 in whom infection developed, and the 
arthritis. 

body of the talus was excised. 

R E S U 1, T S 

All the patients were reviewed by us and evaluated on the basis of 
pain, presence of limp, and range of movement in the ankle and sub- 
talar joint according to Hawkins' (1970) numerical rating. 

The follow-up varies from one and a half to nine years. The corn- 
plications for each type of fracture are shown in Table 2 and the 
clinical results in Table 3. 

Complications 

All the fractures of group 1 had an excellent or good result. Complica- 
tions did not appear apart from slight osteoarthritis of the subtalar 
joint in one patient aged 54 years. 

In the majority of group 2 injuries (6 out of 9 )  and in all the cases 
of group 3, serious complications developed resulting as a rule in a fair 
or poor outcome. 

Tabla 3. Clinical results for  each group of fractures. 

Group No. of cases Excellent Good Fair Poor 

1 4 3 1 - 
2 9 2 2 2 3 
3 6 - 1 2 3 

- - - 1 4 1 

Totals 20 5 4 4 7 

- 
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Figure 3 a. I.atera1 radiograph showing advanced replacement process o f  t h e  b o n e  

Figure 3 1). Six llears later. Collapse of the body of the talus has occurred and osteo- 
arthritis developed. 

of the talar body two  years following avascular necrosis. 

Avnsciilar necrosis occurred in 4 out of the 9 group 2 fractures and 
in all of group 3. All these patients developed osteoarthritis in the sub- 
talar and/or the ankle joint with collapse of the talar body in many 
of them (Figurc 3)  regardless of the length of time of protection from 
weight-bearing, being from five months to more than one year. The  only 
exception so f a r  is one case of group 3 in which osteoarthritis could 
still develop since the period from the time nf injury is only one and a 
half years. 

Osteoarthritis developed in  two more cases of group 2. In  one of them 
the dislocation of the subtalar joint had been overlooked. 

Scpsis occurred in 2 out of the 7 cases of groups 3 and 4. One of these 
was the closed injury with delayed admission and sloughing of the skin 
and the other was the compound unusual fracture-dislocation of 
group 4. 

Clinical results 
Three of the 4 patients of group 1 had a n  excellent result while the 

4th had a good outcome, since only slight osteoarthritis of the subtalar 
joint developed. 
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Figure 4 .  Lateral and antero-posterior radiographs showing onlU slight osteoarthri- 
tis of the subtalar joint seven Uears af ter  avascular necrosis of the bodU of the talus 
following a neck fracture-dislocation. The repair process of the dead bone of the 

body has alniost been completed. 

Of the 9 patients of group 2, 5 had only a fair or poor outcome as a 
result of avascular necrosis in 3 of them and osteoarthritis in the other 
two. The fourth patient with avascular necrosis in this group had a 
good result. Only slight osteoarthritis of the subtalar joint had devel- 
oped seven years after injury (Figure 4). 

Five out of the 6 patients of group 3 had a fair or poor result because 
of sepsis in one case and avascular necrosis with osteoarthritis in the 
other four. The 6th case of this group was classified as  a good result, 
although osteoarthritis could still appear. 

The unusual type of injury of group 4 for which eventually a pan- 
talar arthrodesis was carried out is classified as  a poor result according 
to the rating used. 

D I S C U S S I O N  

The fractures of the neck of the talus as  a whole are serious injuries 
and of poor prognosis. The  severity of the injury, however, and the 



304 TH.  PANTAZOPOULOS ET AL. 

incidence of complications vary greatly with the type of fracture. In 
a group 1 fracture serious complications do not occur and the results 
of their treatment are very good (Coltart 1952, Pennal 1963, Keflwright 
& Taylor 1970, Hawkins 1970). In group 2 fractures the prognosis is 
unfavourable while in those of group 3 it is very poor indeed, because 
of the development of frequent and serious complications (Coltart 
1952, Pennal 1963, Mindell et al. 1963, Hawkins 1970). 

The occurrence of avascular necrosis of the body of the talus pre- 
dominates in the prognosis of this injury. Therefore the management 
of the avascular necrosis and the primary treatment are the main 
problems in the therapy of these fracture-dislocations. 

Closed or the usually required open reduction should be done on 
admission for compound and closed injuries alike to prevent skin 
necrosis and sepsis. Accurate reduction and fixation of the unstable 
fractures by a Kirschner wire is of importance (McKeever 1963, Ken- 
Wright & Taylor 1970). The medial approach is usually recommended 
through which screwing of the commonly fractured medial malleolus 
is also performed (Coltart 1952, Pennal 1963, Hawkins 1970). When it 
is not fractured, osteotomy of the malleolus is probably preferable to 
the release of the deltoid ligament. This would better facilitate the 
reduction of group 3 fractures and it interferes less with the arterial 
branch of the deltoid ligament. This artery is described as one of the 
three main sources of blood supply to the body of the talus and it has 
many anastomoses with the other arteries contributing to the blood 
supply of the talus (Mulfinger & Trueta 1970).  

Avascular necrosis of the body of the talus can be easily identified 
6-8 weeks after the injury because the body of the talus unaffected by 
osteoporosis shows up apparent increased density at  that 'time (Figure 
2 c ) .  True increase in the density of the avascular talar body is clearly 
demonstrated later and for many years following the injury. This is an 
absolute increased density, however, and it represents the healing 
process of the bone which has been dead. This can only occur while the 
bone is being revascularised. As new bone is being laid down on the 
surface of the necrotic trabeculae which have not yet been absorbed 
completely, increased density ap,pcars on the radiographs, as with 
revascularisation of other bones (Harris & Bobechko 1960, Catto 1965 a, 
1965 b) .  

Opinions vary greatly as to the proper management of avascular 
necrosis of the body of the talus. Operative methods of treatment such 
as bone grafting or subtalar fusion to encourage the replacement pro- 
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cess of the dead bone and talectomy with or without tibio-calcaneal 
arthrodesis have not been proved worth considering (Pennal 1963, 
Kenwright & Taylor 1970, Hawkins 1970).  On the other hand osteo- 
arthritis usually develops in the subtalar joint, in which case only 
arthrodesis of this joint is required. Even when fusion of the ankle 
would be demanded the chances of successful arthrodesis are  much 
higher when the talar body has been left in place and replaced by 
living bone. 

Avascular necrosis is better managed by first allowing the fracture 
to heal in a non-weightbearing plaster after it has been accurately 
reduced and fixed by a Kirschner wire. Non-union did not occur in our  
cases with avascular necrosis and according to other reported series it 
is an  exceptionally rare complication, although some delay in healing 
could occur (Pennal 1963, Mindell et al. 1963, Kenwright & Taylor 
1970, Hawkins 1970).  In this case immobilisation in plaster should be 
maintained until radiographical union. Once the fracture has united, 
the question arises as to the period of time during which protection 
Crom weightbearing is required. This period varied from several months 
to more than a year in 7 of our  9 cases with avascular necrosis but 
prolonged non-weightbearing did not always prevent collapse of the 
talar body. On the other hand in the remaining 2 cases collapse did not 
occur in spite of initiation of weightbearing soon after the healing of 
the fracture. This has  also been found by many other authors (Mindell 
et al. 1963, Hawkins 1970).  For these reasons and the fact that  no  
surgery has been proved to speed up  the prolonged replacement process 
of the avascular body of the talus or to prevent its collapse, i t  seems 
reasonable that progressive weightbearing could be allowed once bony 
union of the fracture of the neck of the talus has been achieved. 

S U M M A R Y  

This is a report of 20 fractures of the neck of the talus followed up  
from one and a half to nine years. 

They are classified in the 3 usually described groups, to which a 
further group has been added to include one case of a fracture with an  
unusual dislocation of the head of the talus. 

Their initial treatment and the final results are  mentioned and dis- 
cussed. In group 1 fractures a very good result is the expected outcome: 
The prognosis of group 2 fractures is unfavourable while for those in 

20 ACTA ORTHOP. 45 ,2  
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group 3 it is very poor because of the development of serious complica- 
tions which are difficult to treat. 

Provided a satisfactory primary treatment of these fracture-disloca- 
tioiis has been carried out, the outcome almost entirely depends on the 
appearance of avascular necrosis of the body of the talus. The trcat- 
ment of this complication is discussed. 
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