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At the Department of Orthopedic Surgery I (formerly Department of
xtremity Surgery), Sahlgren Hospital, Géteborg, the standard method
of treatment for acute acromioclavicular dislocations has been fixalion
of the clavicle to the coracoid with a single loop of wire of slainless
stcel. Among the long-term results (mean time of follow-up grealer
than 1 year) which have been published (Arnér et al. 1957, Bergh 1945,
Hackstock and Jacobs & Wade 1966, Lazcano et al. 1961, Millbourn
1949/50, Scholze & Ludwig 1970, and Wilson & Prothero 1967), Bergh
reported the results of a series of 6 palients followed from 3 months to
2V, years. Arnér et al. reporled 14 cases operated with a slightly modi-
fied technique using a double loop of wire. This study was undertaken
in order to report the results of a larger series of patients consistently
treated with the above-mentioned method and with a longer period of
observation.

METHOD

With the patient under general anaesthesia an incision is made from the acromio-
clavicular joint along the anterior margin of the clavicle and down into the delto-
pectoral suleus to the tip of the coracoid. The clavicular portion of the deltoid is
divided near its origin. In the majority of cases (39 out of 65) the acromioclavicular
joint was also exposed and interposing tissue was excised. A wire of stainless stecl
0.9-1.0 mm in diameter is brought around the coracoid process and the clavicle at a
point directly above the coracoid, This is important in order to achieve an anatomi-
cal position in the acromioclavicular joint (Figure 1). After reduction of the dis-
location, the wire is tightened sufficiently to keep the lateral end of the clavicle
level with the acromion, The position is checked with a peroperative roentgenogram.
In one instance transfixation of the acromioclavicular joint was also included.
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Figure 1. A disclocation in the acromioclavicular joint which has been operatively
treated. The wire is placed too far medially permitting the joint to dislocate (A4).
The same patient after correction of the position of the wire (B).

MATERIAL

During the period 1959 to 1965, a series of 65 patients were treated by the method
described above; 60 were men and 5 women, The mean age of the patients was 39
years with a range from 15 to 64 yecars. The right shoulder was injured in 30 in-
stances and the left in 35.

The mechanism of injury in 33 patients was a varicty of traffic accidents and in
30 instances a fall upon the shoulder. One patient was struck on the shoulder by a
falling object and one was pressed between heavy metal sheets, The time between
injury and operation was less than one week in 52 instances and less than one
month in all patients. Although all patients were considered to have a complete
dislocation at the time of treatment, the follow-up revealed that the diagnostic
criteria had not always been strict, A re-assessment based on the initial
roentgenograms and the operative report was performed. The criteria for a
complete dislocation were either an upward displacement of the lateral end of the
clavicle in relation to the acromion cqual to or greater than the thickness of the
clavicle and/or a total rupture of the coracoclavicular ligaments as observed at
operation. With this definition 51 cases were assessed as having a complete dis-
location and 14 patients as having subluxation of the acromioclavicular joint.

Postoperatively the shoulder was immobilized by fixation of the arm to the body
for an average time of 26 days. The time of immobilization varied, however, from
0 to 51 days. The wire was extracted (6 wecks to 5 years postoperatively) in 28 in-
stances; in some cases because of pain but in other 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 because of persistent pain.

Follow-up

At the time of follow-up (1971) 8 patients had died (12 per cent) and 3 were not
available for examination (5 per cent). The remaining 54 patients (83 per cent)
were all personally examined 6-12 years after injury (average 9.6 years). The pa-
tients were questioned with regard to residual pain and weakness and the degree of
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deformity and tenderncss on palpation was noted. Shoulder motion was measured
hilaterally in abduction, elevation and rotation and muscle strength was tested in
the same directions by means of a Zadig Dynamometer (Zadig 1963). Roentgeno-
grams of both acromioclavicular joints were taken on all patients.

When evaluating the muscle strength, the difference between the right and left
shoulder in percentage of the force in the left arm was calculated. The number of
injured right and left shoulders were almost cqual and as only four persons were
left-handed statistical assessment between the two groups of right-handed persons
could be done. A reduction in strength of more than M + 2 SD was called “reduced
muscle strength”.

The results of the follow-up were divided into four groups based mainly on the
frequency and intensity of pain but also to a certain extent on the degree of limita-
tion in shoulder motion and deformity. The groups were defined as follows:

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 less than 10 mm, and/or a painless “reduced mus-
cle strength”. Acceptable: Patients occasionally or up to once a week having slight
to moderate pain not interfering with activities or sleep and/or having a restriction
of movement less than 10° in one or several directions. Poor: Patients complaining
of pain more often and above all of an intensity which disturbed night rest or
caused reduced working capacity.

Table 1. Complications.

Suture granulomas 2
Superficial infections 2
Deep infections 1
Haematoma 2
Early redislocation 3
Rigidity of the shoulder requiring mobilization

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

glenohumeral joint 1
Total numbher 12

RESULTS
Complications

There were 12 complications (18 per cent) (see Table 1). Two cases
with suture granulomas and two with superficial infections healed
without problems. One deep infection including osleilis of the clavicle
healed in 3 monihs following extraction of the wire. One haemaloma
which appeared some hours after an extensive exploration for a broken
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wire required evacuation. One small haematoma was aspirated. One
patient required mobilization of the shoulder joint under anaesthesia.
Faulty operalive technique resulted in early redislocations in two cases
and a new {rauma was the possible cause 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 glenohumeral joint 214 years after removal of the
main part.

Results of the Clinical Examination al Follow-up

The results of the follow-up were 16 excellent (1 subluxation, 15 dis-
locations), 19 good (5 and 14 respectively), 15 acceptable (4 and 11
respectively) and 4 poor (1 and 3 respectively).

Of those patienis with a good result, 5 complained of tenderness on
palpation; 7 showed a deformity of 5 mm and one of 10 mm; 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 of shoulder motion of 5° and 4 up to 10°. In the
poor group 2 patients had a deformily of 5 mm; 2 had limitation of
shoulder motion one up to 5° and one up to 10°,

The assessment of the muscle force measurements revealed a slight
tendency towards diminished power on elevation and abduction but the
values were not statistically significani. However, “reduced muscle
strength” in these two directions was found in a total of 6 patients; 4
of these, classified as poor, had pain in their shoulder 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 symptoms and signs of a rotator cuff lesion without
any complainis 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 arthrotomy was some-
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Figure 2, Patient with osteolysis in the “normal” shoulder. Roentgenogram taken at
the time of the accident (A). Roentgenogram taken at follow-up 12 years later (B).

what higher in the patients with excellent and good results than in the
other two groups. The duration of fixalion was somewhat shorter in
the patients with a poor end result but the variation within each group
was loo great and the groups themselves too small to allow any definile
conclusions. Those who still had the wire loop in situ had slightly
better end resulls than the others.

Resulls of the Roentgenological Examination at Follow-up

In 34 patients an anatomical position was found, whereas in 17 some
upward displacement of the clavicle was found including two cases
with unreduced dislocalions in spite of operation. Three palients
showed some downward displacement.

When comparing these roentgenograms with those taken imme-
diately postoperatively a clear tendency for a slight upward shift of
the clavicle during the healing period was revealed. No correlation be-
tween the late roentgenological position of the clavicle and the func-
tional result could, however, be found.

Resorption of bone at the distal end of the clavicle of the type called
“posttraumatic osleolysis” (Allen 1967, Jacobs 1964, Madsen 1963 and
Stahl 1952/54) was present in one palient. However, lhe same process
was found in the uninjured shoulder of three other patients (Figure 2).

Six patients, all over 53 years of age, had degenerative changes in the
acromioclavicular joint and all but one had bilateral changes of equal
degree. Half of them were free of symptoms including the one with
unilateral osteoarthritis of slight degree on the injured side.

In 8 cases a transformation of the joint from a so-called “verlical
type” to a more or less “horizontal” one could bhe seen (Figure 3). This
phenomenon, earlier described by Arnér et al. (1957), has none of the
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Figure 3. A dislocation of the acromioclavicular joint where the evolution of re-
moadelling of the joint can be seen. A: Iislocated joint. B: Peroperative picture.
C: 14 months after surgery. D: At follow-up 7 years postoperatively.

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

DISCUSSION
As 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 54
cases (90 per cent) are acceplable or better. This is in accordance with
the results found in the literature. For instance Arnér et al. (1957)
found poor results in 3 out of 39 conservatively treated patients and in
3 out of 16 treated operatively. Jacobs & Wade (1966) stated that 7/35
patients treated operatively were dissatisfied versus 5/43 with con-
servative treatment. In these {wo series the proportion of 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 de-
monsirated restricted abduction, without classifying the results using
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a tolal evaluation of each patient. Lazcano et al. (1961) reporied a
series of 73 patients treated with a large number of different methods.
fach uniformly treated group of patients was as small as the total
number of patients reported by Bergh (1945), Millbourn (1949/50)
and Scholze & Ludwig (1970). The same holds also for the number of
cases reported by Wilson & Prothero (1967). These series are too small
lo allow a comparison.

The lack of a generally aceepted crilerion for a complete dislocation
versus subluxation also makes comparison between different reports
more difficult. However, Fischelti (1962) stated that it is possible to
differentiaie belween the two degrees of injury using arthrography of
the acromioclavicular joint. No confirmation of this finding is found
in the literature.

Searching for important points in the treatment it was not possible
to prove a definite correlation between arthrotomy and the end resull.
IHowever, il was quite clear that arthrotomy ensured a better reduction
of the clavicle as in 4 out of 5 cases with great postoperative residual
displacement (3 cases reoperaled, 2 not corrected) arthrotomy was not
done. In the last case another technical error caused early redisloca-
tion. The importance of arthrotomy has previously been stressed ahove
all by Horn (1954) and Kennedy (1954).

The wire can be left withoul causing much discomfort. The only
complaint that could be attributed to the wire was slight local tender-
ness in six patients. The one exception is the patient in whom a piece
of wire migrated into the gleno-humeral joint.

The findings of a slight tendeney towards diminished power in eleva-
tion and abduction has not previously been reported, but only Hack-
slock (1966) and Lazcano et al. (1961) have lested the strength and
then only manually.

In the lileralure, postiraumatic osleolysis is reported to occur afler
varying degrees of injury to the acromioclavicular joint, but some pa-
tients have denied previous trauma. The interval between the accident
and the symptoms has varied from some weeks up to more than 10
years, The injuries have inilially either been neglected by the patienls or
treated conservatively. In this material 3 out of 4 cases wilth posl-
traumalic oslteolysis have the process localized to their undislocaled
clavicle, Only one of them had had a trauma to that shoulder. The
roentgenograms taken immedialely after the accident were normal.
Therefore 1 believe that posttraumatic osteolysis, if postiraumatic at
all, is more correlaled with minor traumas such as distorsions of the
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acromioclavicular joint, or with the instability following a non-treated
or insufficiently treated dislocation.

When irying to explain the poor results most authors mention posl-
traumatic osteoarthritis. The frequency of degenerative changes fol-
lowing injuries lo the acromioclavicular joint as reported in the litera-
ture varies from 19-100 per cent in the operatively-treated patients and
11 60 per cent afier conservalive treatment (Table 2).

Table 2. Frequency of roentgenological osteoarthritis after injury to the
acromioclavicular joint,

Author Operative treatment Conservative treatment
Arnér ct al. (1957) 60¢ (10/17) 509, (20/39)
Hackstock (1966) 54¢ (30/56) —

Jacobs & Wade (1966) 369, (12/35) 11¢;, ( 5/43)
l.azcano et al. (1961) 369 ( 1/20) —

Millbourn (1949/50) 1009% ( 4/ 4) 60, ( 6/10)
Wilson & Prothero (1967) 199, ( 6/32) —

(Own series 119, ( 6/54) — )

However, only Millbourn (1949/50) makes the comparison hetween
the uninjured and the injured shoulders and he found 6 out of 10 pa-
tients to have bilaleral arthrosis of equal degree. Arnér et al. (1957)
and Wilson & Prothero (1967) reported that only half of the degenera-
tive changes on the roentgenograms were symptomatic and Jacobs &
Wade (1966) found the corresponding figure to be 60 per cent.

In this sludy an incidence of 11 per cent was found. The changes were
found in middle-aged persons of whom all but one had bilateral ar-
throsis of equal degree. Half of these patienls had symptoms. Therefore
it is believed that the roentgenological findings in this series of patients
cannot be ascribed to the injury to the joint but instead represent an
idiopathic osteoarthritis, which according to Lindholm (1936) is a
common finding in old age.

The cause of the bad resulls in the four patients is, in spite of this
cvaluation of treatment, still obscure. One explanation could be the
different degree of injury to the nerve supply of the acromioclavicular
joint. This joint is innervated by the supraclavicular and suprascap-
ular nerves. The latler one passes through the notch on the superior
border of the scapula. At the moment of injury the nerve can be
stretched or torn when the scapula and the clavicle separale.

42*
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CONCLUSIONS

This study shows that our resulls with coracoclavicular wiring are
equal to or better than those previously published. The risk of post-
traumatic osleoarihritis with this trealmenl is minimal. Arthrotomy
should be donc in every case as it ensures a good reduction, and it may
also be of value for the final result. Furthermore the need for better
crileria for the definition of subluxation versus dislocation is apparent.

SUMMARY

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 acceplable or betier 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.

¢. No definite case of roentgenological postiraumatic arthrosis has
been found.
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