
Acta orthop. sca nd . 46, -125- ·l-15, 197fl 

Department o f Orth opaedic Surl(e t·y , Cen tra l ll osp it a l , \ iixji:i , Swede n . 

ANKLE LESIONS 

CARL-AXEL CEDELL 

Few problems in traum a tology have received su ch g rea t attention and 
elicit ed such dive rging opinions as Lhe Lrca lm enl of ligament injuries 
and fra ctures of Lhc ankl e. Con sequently th e litera ture on ankle in­
juries is very comprehen sive. Lauge Hansen (1942 ) class ified the evo­
luti on in ankle traumatology int o three hi s tori cal periods, viz. the clin­
ical period, Lhc experimental period and the radiographic period. \Ve­
bcr ( 1966 ) compl eted th e li s t by adding L\yo m ore periods, th e gen etical­
conservative period and the operative period. In the ea rly literature, 
French surgeons took a ve ry prominent scientifi c position, while in 
m odern lim es Scandinavian surgeons h ave been foremost in contrib­
utin g to our present lm owledgc of the aetiology, diagnosis and lrea l­
m cnl of ankle injuri es. 

Ankl e injuri es arc indeed very comm on . Statistically, ankle sp rain 
is th e most frequ ent di agnosis in cas ually departments of clini cs of 
orthopaedic surge ry. Thi s m ean s thal ankle injuri es con s titut e a quan­
titative th erapeutic problem that mu sl be solved in Lhc bes t way con­
sid erin g the available econom ic and m ed ical r eso urces; howeve r, Lh c 
demand for high quality in th e trea tm ent mu s t n ol be omitt ed. 

1\natomu 

The ankle is a rather compl ex hin ge joint n orm all y allowing only 
dorsa l ex tension and plantar fl cx ion . IL i , however, grea tl y influenced 
hy th e sublalar joints, where supination and pronation of th e foot Lake 
place. Th e liga mcnlous uni on be tween the di s tal fibula and the tibia is 
n ol quit e ri gi d, thu s allowing mall passive physiological m ovement s, 
viz. so me millimetres of lateral and proximal displacement and a slight 
outward r otati on of lhc lat eral mall eolu s. These displacemcnls appear 
when the latu s take up a po ilion of dorsal ex tension in lhc ankl e 
mortise because the trochlea La li is wider anleriorly than postcriorly. 
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Lateral injuries are much more frequent th an medial ones beca use of 
different strengths of the m alleoli and the ligament s and because of 
the specific cons truction of th e three subtal a r j oint s. Whil e the slender 
lateral malleolus is m ovable, the medial malleolus is a strong process 
of the tibia. The r a ther tiny la teral li gaments arc clea rly inferior to the 
solid deltoid li gament. The oblique axis of the subtalar joints favours 
movements in the direc ti on of supination , and the supina tion capacity 
per se is also grea ter th an the pronation capacity. 

Ligament injuries 

Today we know that the anterior talofibul ar ligament is the most 
important s tabilizing ligam ent of the ankle. This knowledge is based 
on experimental examina tions performed by Dchn e (1934), Pennal 
(1943) and Anderson et a l. (1952). B;> sec tioning the anterior talo­
fibular ligament and the lateral portion of the j oint capsule, they were 
able to prove tha t the foot could be di splaced in a dor soventral direc­
tion, thu s p roducing a ven tral subluxation of the talu s. Andcrscn et al. 
also found tha t increased plantar fl ex ion of the foot was accompanied 
by increased dorsoventral in stability in the ankle. \Vhen the plantar 
flexion amounted to 20° they co uld d isplace the talns and the foot 
7 to 8 mm ventrally. If th e plantar flcxion was increased to 35 ° they 
could, in addition to the displacement m entioned, also sh ow the pos­
s ibility for the tal us to rotate in a medial direction. Staples ( 1965) and 
Coutts & \Voodward (1965) have accounted for the clinical application 
of these observations and have sh own tha t a rupture of the anterior 
talofibul ar ligam ent gives ri se to a posleroantcrior in stability which 
can be roen tgen ologica lly regis tered. According to Brostrom (1966) the 
anterior talofibul a r ligament is damaged in nearly 90 % of all purely 
ligamentous injuri es of the ankl e (Table 1) . As the ant erior talofibular 
ligament is the m os t important s tabilizing ligament, it is of course 
necessary tha t adequate diagnostic and therapeutic method s are avail ­
able in order to prevent the occurren ce of poor li gament h ealing and 
resulting instability. Chronic la teral instability most oft en means sub­
s tantial symptoms of in sufficiency and in the course of lime the 
development of a rthrosis deformans as well. 

As to the diagnosis of ligam ent injuries of the ankle, there are both 
clinical and roentgenological methods. The clinical examination is very 
important. Unfortunately, its va lue is oft en underes timated, especially 
by the less experienced surgeon, who mos tly relics on X-ray. As is well 



ANKLE LESIONS -1-27 

Figure 1. Anterior draw er l es t. Th e low er leg is push ed dorsallu ir1 relation to th e 
fixed fo ot. 

Table 1. /Jis lribulion of l igam ent ruptures acco rdin g to Bros lrom. 

Ant erio r t a lofiuularli ga m enl 
Ant eri or talo fiuul a r + ca lcaneofibul a rli gn m en l 
Ant eri or tibi ofibul ar li ga m ent 
Deltoid li gament 
Ant eri o r tibi ofibul ar + delt o id li ga m ent 

To tal 

o/o 

66.5 

20.0 
10.0 

2.5 

1.0 

100.0 

known, a fresh rupture of the anterior tal ofibular li ga ment is charac­
teri zed by a h aema toma correspond ing to th e talofibular j oint. The 
direc t pain referable to the liga ment is important. However, th e in­
direc t pain produced by th e surgeon's gently forcing the foot in supin a­
tion and inward rotati on is far more important. Even if th e clinical 
examin a ti on sugges t an injury to th e anterior talofibul a r li gament, it is 
of ten difficult to es tim a te th e extent of the injury, i.e. if the ligam ent 
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rupture is partial or total, if only the joint capsule itself is damaged or 
if the injury is res tricted to the soft tissue covering lhc ligament. Then 
stability tests, especially the anterior dra,yer les t, are very useful. \:Vhen 
the foot of the r elaxed and above all surprised patient is pushed for­
ward in relation to the lower leg, if the rupture of the ligament is total, 
one can register a marked pain reaction and very often also a ventral 
clisplacem en t of the foot (Figure 1) . Sometimes l he lest can produce 
a clear crepitation when the foot is pushed forward. Using this stability 
lest , Lindslrand ( 1974 ) could diagnose total ligament ruptures quite 
accurately. In a m a te rial of 100 patients clinically suspected of having 
a total rupture of the anterior lalofibular ligament, he reduced the 
number of likely ruptures to 85 by using the anterior drawer lest. All 
injured ankles "·e re operated on, and the ligament was found to he 

· tol~lly ruptured in 81 patients, i.e. the anterior drawer test gave a false 
positive result in four patients. Those 19 patients who did not have a 
total rupture of the anterior lalofibular ligament had instead a soft 
l issue les ion wi l h bleeding (14 patients), a dorsal bone fragment 
avulsed from the talus (3 patients ) or a rupture of the anterior tibio­
fibular ligament (2 patients ) . Thus, strangely enough, none of the 100 
pati ents had a partial rupture of the anterior talofibular ligament, 
\Yhich obviously is a ve ry rare type of injury. Many surgeons prefer 
the pati ent to be so me,Yhat anaesthetized \Yhcn performing the anterior 
drawer les t, for example by peroneal nerve block (Ruth 1961 ) or spinal 
anaesthesia (Brostrom 1966 ) . Even local anaesthesia is often sufficient 
to make the examinati on painless. 

Roenlgenologically the fresh total rupture of the anterior talofibular 
ligament can be di agnosed in different ways. Plain radiography can 
r eveal an inco ngruity in the joint between the lalu s and the fibula 
(Cede ll 1967 ) when the joint is exa mined at about a 20 o inward ro­
tation of the leg (Figure 2 ) . False n egative examinations arc reg ist e red 
in patients with pain and muscle spasm. Som et im es plain radiography 
can also revea l the occurrence of small bone fra gment s avulsed from 
the late ral malleolu s or ve ry seldom from th e collum tali. 

Stress radiog raphy is more reliabl e than plain radiograph y. With a 
total rupture of the anterior ta lofibular ligam ent, stress inve rsi on 
radiography ca n register a lalar till in a varus direction of up lo li - 7° 
(And erson e t al. 1952) . Th e m ethod is m os t appropriate for th e diag­
n osis of co mbin ed ruptures of th e anterior talofibul nr ligam ent and 
th e ca lca neofibular li ga ment. lls clini ca l value is di sputed , howeve r, 
and strongly negative opini ons about it have bee n expressed hy Hubin 
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Figure 2. Rupture o[ th e anterior t alo­
[ibular ligam ent with in co ngruitu in 
th e t alo[ibular j oint. 
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& \Vitten (1960 ) . Stress inver sion radi og raphy h as m ore and more 
fr cquenlly been r epl aced by lhe anterior dra\Yer tes t, which is con­
sidered much m ore r eliable (Cas laing & Delp lace 1972 ) and which 
does not r equire the surgeon 's p resen ce in the roentgen room . The size 
of lhe ventral displacement of lhc lalu s is proportion a l to lhc extent of 
the injury, and the me thod can be used even on unanaes thetized pa­
tients if they arc allowed to r ela-x p roperly (Figure 3 ) . As a rule both 
of the pa tient' ankles sh ould be examined to discover a congenita l 
hyper-mobile ankle. 

Arthrography is s la ted to be a reliable me thod of proving a rupture 
of lhe anterior ta lofibul ar ligament. Methods and rocntgenological ob­
serva tions h a ve been described by a number of a uthors, e.g . \~' olff 
(1940) , Hansson (1941) , Pa lmer (1941 ) , Hendelberg (1943 ), Berridge 
& Bonnin ( 1944) , Pcrcy et a l. (1969) and F ussel & Godley (1973 ) . Bro­
s lri::im et al. (1965) h ave published a fa irly comprehensive material of 
ruptu res of lbe anterior lalofibular ligament but consider lhe method 

lo be reliable only within lhc firs t week a ft er the injury . In fact, ar­
thrography ha never been ve ry p opula r as a r outine method for diag­
nosing ankl e injurie~ . 

28 ACTA OHT II OP. 46, J 
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Figure :J. Anterior draw er sign 

reg is t ered bu X-ra!J . 

Summing up, total rupture of the a nt erior lalofibular ligament can 
be diagnosed with confid ence when the anterior drawer les t has been 
employed both clinically and roent genologically. 

·what, then, is the bes t way to trea t the total rupture of the anterior 
talofibular ligament? Here opinions diverge s trongly and the m ethods 
of treatment range from elas tic bandaging to operation. Freeman 
(1965) reported a surprisingly bad experience with ligament suture 
combined with p laster immobilizat ion and sugges ted that mobilization 
might be the trea tment of ch oice for mos t, perhaps all , ruptures of the 
lateral ligament of the ankle. Brostrom (1966) was of the same opinion 
and thought that the injury should be trea ted by elastic strapping and 
early mobilization, which is, in fact, the trea tm ent he recommend s for 
all types of ankle ligamen t injuries . His con clu sion is based on three 
groups of about 90 patients each, where th e trea tment was respectively 
elastic bandage, walking-plaster for 3 weeks and opera tion in combina­
tion with pl as ter for 3 weeks. At the follow-up examination the bes t 
results were found in the surgical group, where only 3 % of the pa­
tients had a remaining in s tability, aga ins t 20 % in each of the other 
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two g roups. Because eighty per cent of the patients were cured by 
simple bandaging and had the shortest s ick leave, loo, and symptoms of 
in s tability can be managed by operation. Bros trom recommended trea t­
ment with clas tic bandage. Objections can, of co urse, be mad e to his 
conclu s ions, e.g. why were his patients trea ted in plaster for only 3 weeks 
when the h ealing lime for a ligament rupture by experience is at least 
6 weeks ? Many or th opaedi c surgeon s certainly resitate to practice a 
method that gives 20 % remaining in s tability, especially as it is im­
possible to guarantee the patient tota l freedom from ankle trouble by a 
reinforcing ope ra tion . 

Immobiliza ti on in plaster, i.e. walking-plaster for 6- 8 weeks, is 
widely accepted and is considered to give good results (Hughes 1942, 
Pennal 1943, Leonard 1949, Cave 1958, Caro e t al. 1964, Russe 1967, 
Staples 1972 ) . 

Operative trea tment entailing suture of the ligament is recommended 
by many surgeons as it appears to reliably prevent disabi,lil y by pro­
ducing a stable ankle (Bonnin 1950, Anderson & Lecocq 1954, Dziob 
1956, McLaughlin 1959, Quigl ey 1959, Ruth 1961, Makhani 1962, Coutts 
& Woodward 1965, Niethard 1974, Reichen & Marti 197 4). Everyone 
who h as employed thi s trea tm ent h as seen convincing evidence of its ef­
ficacy. Even if surge ry probably is superior to other method s of treat­
ment it should perhaps n ot be recommended generally. Regarding the 
high frequency of total rup ture of the anterior talofibular ligament, to 
always operate might mean that the operative resources of many hos­
pitals would hardly be sufficient for other and more needed surgery. 
Many reasons speak in favour of plaster trea tment being used as a 
routin e method, and that the surgeon should carefull y select those 
pa tient s that should be opera ted on. Probably only younger people 
should be trea ted by operation. Two groups of patients should be 
selected: 1, patients with fresh avul sion fragm ents belonging to the 
fibul a or the talus and 2, patients who even before the actual injury 
h ave had symptoms of ankle ins tability (p referably old rounded bone 
fra gments in the roentgenogram). In addition, one can of course c.on­
sider opera tin g if the patient is an active sportsman or his profession 
demands an absolutely stable ankl e. The r ecomm endation to operate on 
injurie combined with avul sion fr agments is based on the experience 
that th ese injuri es often h eal poorly; the liga ment heals by fibrous 
uni on and with elonga ti on resulting in r epea ted relapses of pain and 
swelling due to ins tability. 

Unfortunately some patients with a "healed" rupture of the anterior 

28 . 
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talofibular ligament have residual symptoms of lateral pain and 
swelling in spite of full stability. The reason for this phenomenon is 
not always quite obvious. Sometimes there is a localized synovitis or a 
painful scar in the ligament. Some patients have a functional instability 
because their fibular muscles are weak and perhaps even a proprio­
ceptive dericit atlecling the muscles of the ankle region (Freeman et al. 
1 !:Jo5). Sometimes there are also patients who, in spite of having an 
unstable ankle, are totally symptom-free, which fact indeed does not 
facilitate the surgeon's choice of the most appropriate method of treat­
ment. 

Chronic instability of the lateral ligaments of the ankle, i.e. especi­
ally the anterior talofibular ligament, can be diagnosed much more 
easily and with the same methods as the fresh ligament injury. Even 
here the anterior drawer lest plays an important role both clinically 
and roentgenologically. The displacement of the talus is often very 
obvious and is accompanied by a marked pulling-in of the soft tissue 
in front of the lateral malleolus. The trea tment is operative. Good re­
sults of treatment with \Vatson-Jones' operation or modifications 
thereof have been reported by Clayton et al. (1951), Kelly & J ones 
(1951), Evans (1957 ) , McLaughlin (1959), Stonham (1960) and Ca­
staing et al. (1967). Brostrom (1966) considers that the anterior talo­
fibular ligament often can be dissected free and resulured even years 
after the original injury. 

Isolated rupture of the anterior tibiofibular ligament is a rare injury. 
The reason for this is unknown but may be that the ligament is very 
strong and that a trauma severe enough to rupture it will also usually 
fracture the distal part of the fibula. Clinica lly the injury is charac­
terized by a direct and indirect pain localized in the an terior tibio­
fibular syndesmosis. The indirect pain is produced when the surgeon 
outwardly rotates or even dorsally extends the foot while the lower leg 
is stabi lized. The injury cannot be diagnosed in the roentgenogram 
unless there is an avulsion fragment belonging to the anterior tubercle 
of the tibia (projection of 55 o out ward rotation of the leg, Figure 4). 
The ligament rupture can be diagnosed by arthrography, loo. Treat­
ment in plaster is sufficient for the healing of the ligament. Patients 
with avulsion fragments shou ld be operated on to avoid the risk of 
defective healing and residual symptoms localized in the anterior tibio­
fibular syndesmosis. 

Isolated rupture of the deltoid ligament is a very rare injury. Clin­
ically, pain and instability can be produced by forced pronation of the 



ANKLE l.ESI01';S 

Figure 4. Avulsion fra gm ent belonging 
to th e anterior tibiofibular ligam ent. 
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foot. The ligament rupture can be roent genologically diagnosed in 
those cases where there is an avulsion fragment from th e tip of th e 
medial m alleolus or from the tal us ( Cedell 197 4) and in th ose cases 
wh ere the talu s, owing to the liga mentous in suffi ciency, has been dis­
placed in va lgus position. A fresh rupture of the delloid liga ment can 
also be es tablished by s tress rad iography and arthrography. Patients 
with avulsion fragments shou ld be trea ted surgicall y, but as isolat ed 
ruptures of th e deltoid liga ment on th e whole arc so very rare it is 
probably a good policy to opera te on th em all. 

Malleolar fra ctures 

There is no harp demarcation between ligament injuries and frac­
tures of the ankle, as both les ions m os t oft en occur in combin a tion. In 
fa ct, isolated ligament ruptures con titut c so-call ed stage I injuries 
within the diffe rent typal lesions that charac terize th e ankle. A liga­
ment rupture is al o called a fracture when th e size of an a ttach ed av ul­
sion fragment is large enough. In m ore than 90 % of all m alleolar frac­
tures there is a total rupture of one or several syndesmosis ligaments. 
The anterior tibiofibular li gament, for in s tan ce, is ruptured in about 
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95 % of all supination-outward rotation injuries (Cedell 1967 ) and in 
all pronation and pronation-outward rotation injuries except s tage I. 

The classification of the malleolar fractures is very important and 
indeed constitutes a safe basis for the surgeon when he is trea ting the 
individual patient. In order to obtain good results of treatment and 
above all not to miss important components of injury, every surgeon 
must be thoroughly familiar with the anatomy of the ankle and with 
the different stages of ankle injuri es. Today we emp loy th e "genetic" 
classification of Lauge Hansen (19-!2 ) , which is based on pathogenesis, 
or the classification of Danis-\V eber (1966), which is based on the 
position of the fibular fracture in relation to the distal tibiofibular 
syndesmosis. 

The clinical examination of a malleolar fracture is very important 
and should embrace the whole joint and also the whole fibula , because 
a fracture sometimes can be situated as far up as the knee joint. Sta­
bility tests are used only for the diagnosis of a rupture of the delloid 
ligament, called by Staples (1960) "the invisible injury". The roenl­
genological examination should be performed in well-defined and hence 
reproducible projections (Bolin 1961 ) . Both ankles should be examined 
for evidence of old injuries, incongruity in the joints between the tal us 
and the malleoli, or a widening of the ankle mortise (Figure 5). Stress 
radiography and arthrography are of no great importance for the diag­
nosis of the malleolar fractures, even if these examinations sometimes 
facilitate the diagnosis of a rupture of the deltoid ligament. 

The purpose of the treatm ent for the mall eolar fractures is to bring 
about as anatomically satisfactory a joint reconstruction as possible 
to make an essential basis for optimal joint function and to prevent 
the development of arthrosis deformans. Felsenreich (1937) has sum­
marized those factors that favour the development of arthrosis de­
formans. He considers mechanical injuries to the joint cartilage, nutri­
tive disturbances in the joint cartilage, traumati cally based incongrui­
ties, and disturbances in the cerebrospinal and autonomic innervation 
of the joint to be of importance for the development of arthrosis de­
formans. He particularly emphasizes the importance of non-union in 
ruptures of the deltoid ligament and fractures of the medial malleolus 
which result in valgus position of the talus with increased strain on 
the cartilage in the talofibular joint. Finally he considers s tep forma­
tion in the articular surface of the tibia, faulty weight-bearing and 
primary mechanical cartilage injuries to be a common combination of 
causes of arthrosis deformans after ankle fractures. Similar opinions 
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Figure 5. Pronat ion-outward rotation injury of th e right ankle ( to th e le{/ ) with a 
total rupture of I he delt oid ligam ent and all th e tibio-fibular syndesmosis liga­
m ents. Th e distan ce between the arrows, "' la lign e claire" (C hap uf }, is larger in th e 

right ankle. 

have been expressed by Lewis & Graham (1940) , Bergs trand (1944) 
and Palm er (1941, 1944). Sneppen (1972), on the other hand, con­
sid ers malleolar pseudarthrosis to be in significant in the development 
of arthrosis deformans. 

As to the methods and means of achieving good j oint reconstruction, 
the opinions of different authors are widely divergent. Many surgeons 
consis tently employ conservative trea tmen t involving reduction and 
fixation in plaster and resort to operation only in those cases in which 
conserva tive trea tment, in spite of repealed a tt empts, does not result 
in acceptable fracture position (I{rislensen 1949, 1956, Bonnin 1950, 
1965, Porli s & l\fendelsohn 1953, Fackert 1954, Walson-Jones 1955, 
L. Bi:ihler 1957, J ergesen 1959, Kl eiger 1961, Bedogn i & Bergami 1962, 
Frankel et al. Hl63). Some surgeons believe tha t some injuries should 
be primarily operated on, such as displaced large posterior tibial frag­
m ents, displaced medial m alleola r fragments and ruptures of the 
delloid ligament , but in other cases they recommend conse1-valive trea t­
ment (Mi.ill er 1945, McLaughlin & Ryder 19-19, Cox & Laxson 1952, 
Trojan 1964, Buck-Gramcko 1955, Dziob 1956, Braunstein & Wade 
1959) . Yet, other surgeons consis tently employ opera tive trea tm ent for 
every injury, recons tru cting all or almost all of the injury components 
because, in their opinion, conserva tive trea tment does not all ow satis-
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Figure 6. Supination-outward rotation 
injury with displacem ent o f th e dis lal 
fibular fragm ent in outward rotation 
and in lat eral, prox im al and dorsal 
direct ion (A B A

1
B

1
). Th e disp lace­

m ent m ak es possible a lat eral su blux ­
ation o f th e la/u s even if the delt oid 
ligam ent is not damag ed. 

Figure 7. No rmal joint fun ction d e­
m ands I he prec is e fit o f I he articular 
ridge of the dislal tibia (arrow) int o 
I he articular groove o f I he tal us. 

factory j oint recons truction (Dani s 1949, Hachez-Lebl anc 1950, Hoh­
mann Hl50, Palmer 1950, 1962, Desenfa ns & Evrard 1952, Picaud & 
Poucel 1952, Reimers 1953, Proctor 195-l, St u rzenegge r 195-l, de i\l ar­
neffe 1955, Vasli 1957, Devlie 1959, Calvetti 1960, Willen eggc r 1961, 
Soeur 1963, Willenegger & W eber 1963, Denham 1964, Golt ermann 
1964, Burwell & Charnley 1965, Weber 1966, Cedell 1967, Gh erlinzoni 
e t al. 1968, Jansen 1971 ) . During the pas t 10 years, more and more 
attention has bee n pa id to the n ecessity of a careful reconstruction of 
the injuries of the lateral m alleolu , a view advanced by Dani s as early 
as 1949 . The ope rative treatment of malleolar fractures is being 
adopted by a g rowing number of surgeons. The m odern surgeon versed 
in biomechanics is convin ced th at onl y operative trea tment can mal<e 
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possibl e an anatomically sa tisfactory r econstruction of a malleolar 
fracture. For purely mechani cal reasons , conservative methods very 
seldom can produce an exact joint reconstruction. New observations 
have proved that even minute rotation and ad latus displacements of 
la teral m alleolar fragm ent s by di splacing th e vertical axis of the talu s 
give ri se to a cons iderably reduced contact su rface between th e tibia 
and th e talus (Breitenfelder 1957, Will encgger 1961 ). Thus the precise 
fit between th e a rticular ridge of th e tibia and the corresponding ar­
ticular groove of th e talu s cannot be di s turbed without leading to in­
congruity, dysfun ction and arthrosis deformans (Figures 6 and 7 ) . 

One frequ ent ca use for failure in conservative methods of treatment 
is interposition. Soft ti ss ue, cartilage and bone fragments can all be 
interpositioncd. Fascia, periosteum and ligam ent tissue are oflen 
trapped in the fractures and especially in the fractures of the medial 
malleolus. Even very small pieces of cartilage and bon e fragm ents can 
prevent an exact reduction, fragments that often are so small or so 
poorly mineralized that they can scarcely be seen in the roentgeno­
gram. In addition, the short liga ment s of the ankle often heal de­
fec tively because of di splacement or inte rpos ition of their free por­
tion s, preventing the no1·mal stabilization of the talus in the ankle 
mortise. 

The operative trea tm ent generally suffers from rather few and mild 
complications providing the surgeon employs a careful preoperative 
skin treatment and an atraumatic technique of operation. Several 
methods of operative treatment have been published. The osteosynthe­
sis devices u sed vary greatly. Postoperative immobilization in plaster 
is used by some surgeons but is condemn ed by others. Early mobiliza­
tion after operation has been advocated by Miiller (1945), Danis 
(1949), Rehn (1953), de Marn effe (1955), \Villenegger & Weber (1963), 
Dcnham (1964), W eber (1966), Gherlinzoni et al. (1968) and Jansen 
(1971). Some surgeons try to res tore anlde function by active joint 
mobilization for a few days or even wecl<s previous to the aplication 
of pia ter (Hachez-Leblanc 1950, Vasli 1957, Burwell & Charnley 1965) . 
Surgeons representing the so-called AO-group (Will enegger & \:Veber 
1963, Weber 1966) aim at a totally stable joint recons tru ction and at a 
postoperative treatment without immobilization in plaster. They assert 
that plaster is dele terious to the nutrition of the joint cartilage and 
favours the development of joint s tiffness and muscle atrophy. They 
also r ecommend early walking exercises with tibia condyle-bearing 
orthoses. The principles of the AO-group have been adopted by many 
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surgeons today, but there are certainly many surgeo ns who recommend 
a "softer" view on these problems. They believe that malleolar frac­
tures arc suitably treated by fixation or strengthening of the recon­
structed injury components by means of a few osteosynthesis devices 
that are lenient to tissue and fairly small (i.e. cerclage, syndesmosi s 
staple, pins and screws) and by employm ent of plast er for external 
fixation. Perhaps "the truth" lies somewhere between these two ex­
tremes of opinion. Undoubtedly, large ankle incisions followed by a 
time-consuming deposition of rather voluminous osteosynthesis devices 
necessarily favour the development of nutritive injuries to the 
soft tissue, disturbed healing of the fracture s and deep infection. Prob­
ably the AO-group is exaggerating the ri sks of using plas ter, which 
otherwise is known to reduce postoperative pain and enhance the heal­
ing of the wound and the sutured ligaments. 

Of course not all malleolar fractures should be operated on. Children 
and elderly people seldom require surgical trea tment. Strong indica­
tions for operative treatment are present in ligamentous avulsion frag­
ments belonging to the tibia or the fibula, displaced malleolar frag­
ments, and displaced large pos terior tibial fragments. Widening of th e 
ankle mortise, i.e. mainly in serious pronation-outward rotation in­
juries, should be given much attention as they are difficull to manage 
by conservative methods (Figure 8). As a rule the results of trea tment 
are good provided that the width of the tibiofibular morti se is made 
normal again. In all probability the low oblique syndesmosis screw 
should be abandoned because it most often gives too narrow an ankle 
mortise with accompanying deleterious effects on the joint cartilage. 
On the other hand, the high syndesmosis screw recommended by th e 
AO-group seems to be a good expedient when it is difficult to make the 
ankle mortise stable. 

Highly comminuted fractures of the articular surface of the distal 
tibia constitute severe therapeutic problems. Early surgical treatment, 
including reduction and internal fixation, is the method of choice. 
However, the frequency of post-traumatic arthrosis deformans is so 
high that many surgeons recommend a primary arthrodesis. 

Is there in fact any proof for the statement that the operative treat­
ment of malleolar fractures is superior to the conservative one? Un­
fortunately there are very few follow-up materials published where 
the two methods of treatment have been compared. Most materials are 
also small and above all very seldom comparable concerning sex and 
age of the patients and types of injuries. However, a comparison has 
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Figure 8. Pronation-outward rotation 
injury of stage IV w ith a severe 
derangement of the joint. 
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Table 2. Frequency of arthrosis de f orm ans in supination-out ward rotation ln]uries 
treated conservatively (Mag nusson 1944) and by operation (Cedell 1967) . 

F requ ency of arthrosis deform ans 

St age Maguu sso n 's m ater ia l Cedell 's m ateria l 

No. o/o No. o/o 

Il 35/ 11 8 ( 29.7 ) 1/ 38 ( 2.6) 
Ill 18/ 29 ( 62.1) 1/ 7 (14.3) 
IV 42/ 53 ( 79.2 ) 8/ 34 (23 .5) 
IV, LUX 9/ 9 (100.0 ) 13/ 21 (61.9) 

To t al 104 / 209 ( 49.8 ) 23 / 100 (23.0) 

been made between the results of conserva tive treatment (l\fagnu sson 
1944) and urgical trea tment (Cedell 1967 ) of supina tion-outward ro­
ta tion injuries. The length of the follow-up was about 5 years. The two 
materi als origina ted from the sa me hospital and were comparable con­
cerning ex and age of the patients and dis tribution of th e stage of the 
inju1·ies. Bo th materi als used the same class ifica tion in gradua ting the 
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Figure 9. Supination-outward rotation injuru of s tage TV. Anatomical recons tru ction 
bu ligam ent s uture, cerclage, syndes m os is s taple and post erior screw. 
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changes of a rthrosis deformans. The frequency of arthrosis deformans 
of the conservative ly treated material was more than twice as large as 
that of the surgically treated one (Table 2 ) . There was ve ry good 
ag reement among th e subj ect ive, th e objec tive and the roentgenolo­
gical result s of trea tment and above all a significant co rrela tion be­
tween the roentgen ologica l res ults of trea tmen t and th e occurrence of 
arthrosis deformans. 

Serious sequelae to mall eola r fractures, i. e. g rave ar throsis defor­
ma ns, ca n be trea ted very successfull y by a fu sion of th e talo-crural 
j oint. Compression a rthrod esis according to Charnl ey (1953) is un­
doubted ly a very good surgical method. The advantages of this method 
arc that it gives rapid and r eli able heal ing and in clud es a r esection of 
the m alleoli and the ligaments which, in othe r ar throdesis method s, 
sometimes give ri se to residual symptoms even if the tibia and the 
ta lu s are solidly fused. Charnley's ventral app roach , h oweve r, sh ould 
be abandoned in favour of the combin ed la ter al and medial app roach 
th at leaves the anterior soft ti ssue undam aged, thu s allowin g normal 
blood circul a tion and n ormal fun ction of nerves and tendons in the 
foot. 

\Vhat about the fulure. in ankle trauma tology? l\Iost of the problems 
concerning the diagnosis and trea tment of ankle injuries h ave prob­
ably n ow been solved . The past 5 years h ave added nothing significant 
to our knowledge in thi s field. It is doubtful if beller os teosynthesis 
devices can be produced, although we probably can lea rn more about 
biomechanical problems. A natural evo lution in conformity with what 
h as ch aracte rized hip and kn ee surgery would be th e introduction of 
total j oint prosth eses for th e ankle. Already today such prostheses arc 
available; h owever, so little experience is a t h and th at nothing can yet 
be said about their function and tenability. Of co urse the technical 
improvement of j oint prostheses will proceed even though many ortho­
paedic surgeons today do doubt that a total j oint replacement in the 
long run could affo rd the patient a better situ a ti on than an ankle a r­
throdesis th at has healed solidly in good pos ition . 

SUM M A HY 

The author gives an account of the d ifferent clini cal and rocntgenolo­
gical m eth ods th at are used today in diagnosing li gament injuries and 
fractures of the ankle. Therapeuti cally the importance of an anatomi­
cally sa ti sfactory and preferably stable j oint r econs tru ction is empha-
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sized in order to reduce the frequency of ankle instability and arthro­
sis deformans. Probably most of the problems in ankle traumatology 
are already solved; however, total joint replacements may become a 
valuable contribution to our therapeutic arsenal. 
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