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At the DcpartIncnt of Orthopedic Surgery I (fomicrly 1)cparliiicnt of 
Extremity Surgery), Salilgrcn Hospital, Gijteborg, the standard mcthotl 
of treatment for acute acromioclavicular dislocntio~is has been fixation 
of the clavicle to the coracoid with a single loop of wire of stainless 
steel. Among tlie long-term results (mean time of follow-up grcstcr 
than 1 year) which have been published ( ArnCr et al. 1957, Bcrgli 1915, 
Hackstock aiicl Jacobs & Wade 1966, Lazcano ct  al. 1961, X1illl)ourn 
1949/50, Scholzc & Ludwig 1970, and Wilson & I’rothcro 1967),  Rrrgli 
reported the results of a series of 6 patients followed froin 3 months to 
2 %  years. Ar1ii.r el al. reported 11  cases operated with a slightly niotli- 
fietl technique using a double loop of wire. ‘I’liis study was tintlcrt:ikrn 
in order to report the results of a larger series o f  patirnts consistently 
treated with the  above-menlioncd method and with a longer period 0 1  
observation. 

hl I.: T I1 0 D 

With  the  paticnt under general anaesthesia an incision is made from tlie acromio- 
rlaviciilar joint  along the  anterior margin of the  clavicle and  down into the  tlelto- 
pectoral siilcus t o  the  t i p  o f  the  coracoid. l h c  clavicular portion o f  the  deltoid is 
dividcd near its origin. In the majority of rases (39 out of 6 5 )  the  acromioclavic~ilar 
joint  was also exposed and interposing tissue was excised. A wire of stainless steel 
0.9-1.0 m m  in diameter is brought around the  coracoid process and the claviclc a t  a 
point dircctly ahovc the coracoid. ‘This is important in order to achicvc an  anatomi- 
cal  position in the  acromioclavicular jo in t  (IJigure 1 ) .  After reduction of the  tlis- 
location, the  wire is tightened sufficiently to ltcep the lateral  cntl o f  the  clavicle 
level wi th  the  acromion. ’The position is checked wi th  a prroperativc roentgenogram. 
I n  one instance transfixation o f  t he  acromioclavicular joint  was also includcd. 
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Figure I ,  A disrlocation in thr  arroniiorlauirular joint which has been operatiuel/i 
treated. The wire is placrd too far  m r d i a l l ~  permitting the joint t o  dislocate (.4). 

l h e  sunit’ patient after correction o f  the position o f  the wire In). 

XI A r r  E 11 I A I, 

During the  period 1959 t o  1965, a series of 65 patients were treated by the  method 
described ahove; 60 were men and  5 women. The  mean age of the  patients was  39 
years wi th  a range from 15 to ti4 years. The  right shoulder was injured in 30 in- 
stances and  the left in 35. 

The mechanism of in ju ry  in 33 patients was a variety of traffic accidents and  in 
30 instances a fall  upon t h e  shoulder. One patient was  struck on the  shoulder liy a 
falling object and  one was  pressed Iietwccn heavy metal  sheets. The  t ime between 
in jury  and operation was  less t han  one week in 5 2  instances and less t han  one 
month in all  patients. Although a l l  patients were considered to  have a complete 
dislocation at  t he  t ime of treatment,  the follow-up revealed tha t  the  diagnostic 
criteria had not always been strict. A re-assessment hased o n  the  init ial  
roentgenograms and the  operative report was  performed. The  criteria f o r  a 
complete dislocation were either a n  upward displacement of t he  lateral  end of the  
clavicle i n  relaticin to t h e  acromion equal to  or greater than  the  thickness of the 
clavicle and/or  a total  rup ture  of the eoracorlaviciilar ligaments as  ohscrved at  
operation. With th i s  definition 51 cases were assessed as having a complete dis- 
location and 14  patients as having subluxation o f  t h e  acromioclavieular joint. 

Postoperatively the shoulder was immobilized hy fixation of the  a r m  to the  body 
for  an average t imc of 26 days. The  t ime of immobilization varied, howevcr, from 
0 to 51 days. The wire w a s  extracted ( t i  wec-ks to  5 years postoperatively) in 28 in- 
stances; in some cases iiccausc of pain but in o ther  patients as  a routine procedure 
to prevent the  wire from creating problems. In two cases resection of the lateral  
end of the  clavicle was done hecause of persistent pain. 

Follo1o-up 

At the t ime of follow-up (1971)  8 patients had tlictl ( 1 2  per cent) and 3 were not 
availalile fo r  examination ( 5  per cent).  The  remaining 54  patients (83 per  cent) 
were all  personally examined 6-12 years a f te r  in jury  (average 9.6 years). The pa- 
tienta were que5tioned with regard to reaitlual pain and weakness and  the  degrer o f  
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deformity and tenderness on palpation was noted. Shoulder motion was mcasuretl 
hilaterally in ahduction, elevation and rotation and musele strength was tested in 
the same directions hy means of a Zadig Dynamometer (Zadig 1963). Rocntgcno- 
grams of both acromioclavicalar joints were talten on all  patients. 

When evaluating the mnsele strength, the difference hetween the right and left 
shoulder in percentage of the force in the left a r m  was calculated. The n u m l m  of 
injured right and left sliouldcrs were almost equal and a s  only fou r  persons wcrc 
left-handed statistical assessment between the two groups of right-handed persons 
could he done. A reduction i n  strength of more than M C 2 SD was called “reduced 
m ii sele strength”. 

l h e  results of the follow-up were divided into fon r  groups l>ased mainly on thc 
frequency and intensity of pain bu t  also to a certain extent on the degree of l imita- 
tion in shoulder motion and deformity. l’he groups were defined as follo\vs: 

Excellent: Patients free of symptoms with a normal range of movement and no 

deformity. Good: Patients who were without symptoms or  complained only of 
tenderness on palpation and/or  had a restriction of motion up  to  5” in one or  two 
directions and/or  a deformity of lrss than 10 mm, and/or  a painless “reducc4 mus- 
cle strength”. Acceptable: Patients occasionally o r  up to once a week having slight 
to moderate pain not interfering with activities o r  sleep and/or  having a restriction 
of movement less than 10” i n  one or  several directions. Poor: Patients complaining 
of pain more often and ahove al l  of a n  intensity which disturbed night rest or  
caused reduced working capacity. 

Table 1. Complications. 

Suture granulomas 2 
Superficial infections 2 
Deep infections 1 
IIaematoma 2 
Early redislocation 3 
Rigidity of the shoulder requiring mol~ilization 

under anaesthesia 1 
Penetration of piece of the wire loop into the 

glenohumeral joint  1 
~ 

Total numher 12 

R E S U L T S  
Coinplicuf ions 

There were 12 complications (18 per cent) (see Table 1) .  Two caws 
with suture granulomas and two with superficial infections healed 
without 1)roblems. One deep infection including osleitis of the clavicle 
healed in 3 months following extraction of the wire. One 1iaematom:t 
which appeared sonic hours after an  extensive exploration for a brolwn 
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wire required evacuation. One small haematoma was aspirated. One 
patient required mobilization of the shoulder joint under anaesthesia. 
Faulty operative technique resulted in early redislocations in two cases 
and a new trauma was the possible causc in another one. All these 
three patients were reoperated with uneventful recoveries. 

Migration of the wire occurred in one case. A portion of the wire was 
extracted from the glenohtimeral joint 2 years after removal of the 
main part. 

Results of the Clinical Examination at Follow-up 

The results of the follow-up were 16 excellent ( 1  subluxation, 15  dis- 
locations), 19 good ( 5  and 14 respectively), 15 acceptable (1 and 1 1  
respectively) and 4 poor ( 1  and 3 respectively). 

Of those patients with a good result, 5 complained of tenderness on 
palpation; 7 showed a deformity of 5 nini and one of 10 m m ;  7 had a 
limitation of shoulder motion of 5". Among those with an acceptable 
result 3 were tender on palpation; 3 had a deformity of 5 mm;  5 pa- 
tients had restriction o f  shoulder motion of 5" and 4 up to 10". In  the 
poor group 2 patients had a deformity of 5 mm;  2 had limitation of 
shoulder motion one up  to 5" and one up to 10". 

The assessment of the muscle force nieasurcnients revealed a slight 
tendency towards diminished power on elevation and abduction 1)ut the 
values were not statistically significant. However, "reduced muscle 
strength" in these two directions was found in a total of 6 patients; 4 
of these, classified a s  poor, had pain in their shoultler on testing but 
the other 2, who were considered as good, had painless shoulders and a 
reduction of force in only one direction. 

Difficulties arose with evaluation of the findings in 3 cases. One pa- 
tient had an operation performed for recurrent dislocations of the ipsi- 
lateral glenohumeral joint some years after the injury to the acromio- 
clavicular joint. At the follow-up he had slight discomfort from the 
shoulder but showed a reduction in elevation and outward rotation of 
25" and 15" respectively. He was therefore classified as acceptable. An- 
other patient had syniptoms and signs of a rotator cuff lesion without 
any complaints attributable to the acromioclavicular joint. He was also 
considered to have an acceptable result. A third patient classified as 
having a poor result had a history of cervical spondylosis. 

The results at follow-up could not be correlated significantly with 
arthrotomy at  operation but the frequency of arthrolomy was some- 
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what higher in the patients with excellent :ind good restilts t han  i n  tlic 
other two groups. The  duration of fixation WIS somewhat shorter in 
tlic patients with a poor  end rcsult hut the vari:rtion within each group 
was too great arid the groups thcmsclves too small to allow any definite 
conclusions. Those who still had the wire loop in situ had slightly 
I)etter end results than the others. 

R cs 11 Its of the R 01’ ii f gi>no 1 og ical I<xu 111 in a I ion CI 1 Foll oiv-11 1) 

In 34 patients :in ana1omic:il position w a s  found, whereas in 1 7  sonic 
upward displacement of tlic clavicle w a s  found including two cases 
\v i t li 11 n red 11 ced (1 is 1 oca 1 ions in s 1) i 1 e of ope r a t i on. ‘Hi rec 1) a t i en I s  

showed sonic downward displacement. 
When coin pa ri n g 1 h esc roen t gen og ram s wit h 1 ho se 1 a kc n i ni nic- 

tliately postoperatively a clear teiidciicy for a slight iipwarcl shift of 
the clavicle during the healing period was revealed. No correlation be- 
tween the late rocntgcnological position of the clavicle and the func- 
tional result could, liowcvcr, be found. 

Resorption of bone at the distal end of the clavicle of the type called 
“posttrauniatic osteolysis” (Allen 1967, J:icobs 1964, Madsen 1963 and 
StAlil 1952/54) was present in one palient. However, the same process 
was found in the uninjured shoulder of thrcc other patients (Figure ‘1). 

Six patients, all over 53 years of age, had dcgenrrative changes in the 
acromioclaviciilar joint and all hut one had bilateral clitiiiges o f  cqual 
tlegree. Half of them were free of symptoms including the one n i t l i  
unilateral osteoarthritis of slight degree on the injured sitlc. 

In 8 cases a traiisforniatioii of the joint froin a so-called “vertical 
type” to B more or less “horizontal” one coiild he seen (Figure 3 )  . This 
phenomenon, earlier tlescribcd by AriiPr et al. ( 1957),  has none of the 
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Figure 3.  A dislocation of the ncroriiioclauiccilur jo in t  where  the roolat ion of re-  
modelling of t h e  jo in t  ran be seen. A :  Dislocated jo in t .  B :  Peroperat ive  picture.  

c: 14 mortths after SUrgC'r[). 1): A t  f O ~ ~ O l U - l i [ ~  7 [Jt'UrS ]JoStfJ]JL'rUtio('l[/. 

characteristics of osteoarthritis. A prerequisite for this remodelling is 
probably some degree of upward displaccmcnt. 

D I S C U S S I 0  h' 

A s  stated above, 50 out of 54 patients were considered to have an ac- 
ceptable result or  better. If the two cases in whom resection of the 
lateral end of  the clavicle are included in the poor results 48 out of 51 
cases (90 per cent) are  acceptable or hetter. This is in accordance with 
the results found in the literature. For instance Arni.r et al. (1957) 
found poor results in 3 out of 39 conservatively treated patients and in 
3 out of 16 treated operatively. Jacobs & \Vade (1966) stated that 7/35 
patients treated operatively were dissatisfied versus 5/13 with con- 
servative treatment. In  these two series the proporlion o f  subluxations 
was much higher (23/56 and 35/78 respectively) than in this series 
(11/54).  Hackstock (1966) wrote that 2/56 had pain and 3/56 tle- 
monstrated restricted abduction, without classifying the results using 
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a total evaluation of each patient. 1,azcano ct al. (1961) rcporlctl a 
series of 73 paticnts treated with a largc number of different mcthods. 
Each unifornily trcatcd group of patients was as small as tlic total 
numbcr of patients reporlcd by Rcrgh (1915) ,  Millhoiirn ( lW9/50)  
and Scholzc & Ludwig (1970) .  The samc holtls d s o  for the nuriihcr of 
cases rcportcd by Wilson & I'rothcro (1967) .  These scrics arc too small 
lo  allow a comparison. 

l'hc lack of a gcncr:illy acccplcd critcrion for :I complclc dislocation 
vc r s i i  s s 11 h1 ii x ;i t i 011 a I so in a kc s co 111 pa r i so 11 I)c t \vccii d i  f f c rcn t rc po r 1 s 
more difficiill. However, Fischelti (1962) stalctl that i t  is possihlc t o  
tlifferciilintc bclwccn thc two dcgrccs of injury using artlirography of 
lhc acromioclnviculnr joint. No confirmation of this finding is found 
in the lilcraturc. 

Searching for important points in the trcatmcnt it w a s  not possihlc 
to prove a definite correlation 1)etwccn arthrotomy and the cnd result. 
IIo\vcver, i l  was qiiile clear lhat arthrotomy cnsurctl a hetter rcduction 
o f  thc clavicle as in 4 out of 5 cascs with great postoperative rcsidual 
tlisplaccmcnt ( 3 cases reopcratcd, 2 not corrected) :irthrotoniy w a s  not 
done. I n  the last case nnothcr tcchnical error caused early retlisloc:i- 
lion. The importance of arthrotoiny lias prcviously been strcssctl ahovc 
all hy I I o n i  ( 1954) and Kennctly ( 1953). 

The wire can 1)c left willioiil causing ~iiucli  discomfort. 'I'licl only  
compl:iint that could 1)c :itlribaletl to the wirc w a s  slight local tcntlcr- 
ncss in six palicnts. 'I'hc one exception is the paticnt in whom :I piccc 
of wire iiiigrated into tlic glcno-humcral joint. 

l'he findings of n slight tcntlcncy towards diminished paver  in clcvu- 
tion :ind abduction lias not previously bcen reporlctl, hut only 11:ick- 
stock (1966) :ind 1,azcano e l  :i1. (1961) have lcstcd Lhc strength and 

I n  the lileraliirc, posttraumatic oslcolysis is rcporletl to occur nflcr 
varying clcgrccs of i n j  iiry to  tlic acromioc1avicul:ir joint, h i t  some 1x1- 
ticnts have dcnicd previous trauma. The interval bctwccn thc accitlcnt 
and thc symptoms has  varied from sonie wccks up lo more than 10 
years. 'I'he injuries have initially either hccn ncglectetl by the paticnts or  
Ircalctl conscrvntivcly. In this material 3 out o f  4 cases wilh post- 
traumnlic oslcolysis have the proccss localizcd to their undislociilctl 
claviclc. Only one of thcni had had a traunia to that  shoulder. The 
rocii tgcnograms taken immediately aftcr the accitlcnt were normal. 
'I'hcrcforc I bclicvc that posttrauiliatic ostcolysis, if posttraumatic at 
:ill, is inore corrclnlcd wi th  minor traumas such as  distorsions of the 

t 11 en 011 I y 111 an I1 a 1 I y . 



:icromioclavicular joint, or with the instability following a non-treated 
or i nsu f f i cien t 1 y t rea t ed d is 1 ocat ion. 

'CVhen trying to explain the poor results most authors nirntion post- 
trauni:itic osleoartliritis. 'I'hc frequency o f  dcgeneralivc changes fol- 
lo\ving injuries to the acromioclavicular joint as  reported in the litcra- 
lure varies from 19- 100 per cent in the operatively-trestc11 patients and 
1 1  60 per cent after conscrvative trcnlnient (Table 2 ) .  

Author 
~ 

Operative treatment Conscnativc treatment 

Arnbr ct al. (1957) 60% (10/17) 50%) (20/39) 
Iiarbstoclc (1966) 54yo (30/5fi) - 

Jacohs R: Wade (1966) 35yo (121'35) 11Ch ( 5/13)  
Lazcano et al. (1961) 35vo ( 7/20) - 

hlillhourn (1949/50) 100% ( .I/ 4 )  60Yo ( 6/10) 
Wilson & Prothero (1967) 19% ( 6/32) - 

(Own series llc/o ( 6/54) - 1  

However, only RIillbourn ( 1949/50) makes the comparison hctwcen 
the ~ in in jurcd  and the injured shoulders :ind he found 6 out of 10 pa- 
tients to have 1)ilateral arllirosis o f  equ:il degree. Ariikr ct a1. (1957) 
and Wilson & Prothero (1967) reported that only half of the tlegencra- 
live changes on the roentgenograms were symptoniatic and Jacobs & 
Wade (1966) found the corresponding figure to he 60 per cent. 

In this study a n  incidence of 1 1  per cent was found. The changes were 
found in middle-aged persons of whom all hut one had hilateral ar- 
throsis o f  ccpial degree. Half of these patients had symptoms. l'hcreforc 
i t  is believed that the roentgenological findings in this series of patients 
cannot be ascribed to the iiij iiry to the joint but instend represent an 
idiopathic ostcoarthritis, which according to 1,indholm (1936) is a 
common finding in old age. 

The cause of the b:id results in the four p:itients is, in spitc o f  this 
cva1u:ition of  treatment, still obscure. One explanation could he the 
different degree of  injury to the nerve supply of the acroniioclavicu1:ir 
joint. This joint is iiinervaled by the s11prac1:ivicdar and  suprascap- 
ular nerves. The  latter oiic passes through the notch on the superior 
border of the scapula. A t  the moment of injury the nervc c:in he 
stretclied or  torn when the scapula and the clavicle separate. 



660 AIiVID IsJIsSKKR 

C 0 N C 1, U S I 0  N S 

This study shows that our rcsulls with coracoclavicular wiring arc 
equal to or better than those previously published. The risk of post- 
traumatic osteoartliritis with this treatment is minimal. Arlhrolomy 
should be done in every case as it ensures a good reduction, and it may 
also be of value for the f i n d  result. Furtlicrmore the need for better 
criteria for the definition of subluxation versus dislocation is apparent. 

S U hl hf A R Y 

An analysis was performed of 65 acromioclavicular joint injuries con- 
sistently treated with fixation of the clavicle to the coraoid with a wire 
loop. 8 patients were dead whereas 3 could not be reached. The remain- 
ing 54, 43 dislocations and 11 subluxations, have been clinically and 
roentgenologically evaluated 9.6 years (average) after the injury. 

a. The result is acceptable or better in 48/54 patients (90 per cent ) ,  
which is equal to or better than previously published figures. 

b. Arthrotomy is important to secure a good reduction and is prob- 
ably also of value for the end result. 

c. No definite case of roentgenological posttraumatic arthrosis has  
been found. 

A C K N 0 W LI? D C E hl I? N 1’s 
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