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Surgical treatment of unstable fractures of the distal 
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ABSTRACT – During 1988-1999 39 unstable fractures 
of the distal clavicle (Neer 2) were operated on in Oulu 
University Hospital. Kirschner wire (K-wire) � xation 
was used in 22 cases and a clavicular hook plate in 17. 
Shoulder symptoms and function were assessed using 
self-administered questionnaires devised by L’Insalata 
et al. (1997), and Constant scoring. Mean follow-up was 
6.2 years in the K-wire � xation group and 2.0 years 
in the clavicular hook plate one. The mean L’Insalata 
scores were 91 in both groups (92% and 93% of the con-
tralateral side) and the mean Constant scores 84 (95%) 
and 90 (96%) for K-wire � xation and the clavicular hook 
plate, respectively. Complications commonly occurred 
with K-wires, which migrated in 12 cases, resulting in 
loss of reduction in 7 and infection in 3, and 2 cases of 
non-union. In the clavicular hook plate group, there was 
1 complication, a fracture of the clavicle, and 2 cases of 
non-union. We conclude that shoulder symptoms were 
reduced and function restored to an adequate level by 
both methods, but complications were unacceptably fre-
quent when K-wires were used. The clavicular hook 
plate was better in this respect and it is therefore recom-
mended.

n

Unstable fracture of the distal clavicle (Neer 2) is 
usually accepted as an indication for surgical treat-
ment (Neer 1968, 1984, Neviaser 1987, Edwards 
et al. 1992). Several methods have been proposed 
(Neer 1968, 1984, Schmittinger and Sikorski 1983, 
Goldberg et al. 1997, Eskola et al. 1987, Ballmer 
and Gerber 1991, Webber and Haines 2000), the 
commonest probably being trans- or extra-articu-

lar K-wire � xation (Neer 1968, Eskola et al. 1987), 
but this carries a considerable risk of complica-
tions, especially migration of the pin and loss 
of reduction (Kona et al. 1990). Plate � xation is 
insecure, because the distal fragment is usually 
small and the metaphyseal bone soft. Therefore, 
a hooked plate with an extension under the acro-
mion has been developed to give more stable � x-
ation (Schmittinger and Sikorski 1983). Only a 
few reports, mainly in German, of the results of 
hook plate � xation are available (Schmittinger and 
Sikorski 1983, Hackenbruch et al. 1994, Eberle 
et al. 1992, Mizue et al. 2000). We compared ret-
rospectively K-wire � xation and clavicular hook 
plate � xation in the treatment of unstable fractures 
of the distal clavicle. 

Patients and methods

In Oulu University Hospital during 1988–1997 
unstable fractures of the distal clavicle were stabi-
lized with extra- or transarticular K-wire � xation. 
After 1997, the method was abandoned and we 
started to use clavicular hook plates. Case records 
and radiographs were reviewed retrospectively and 
complications and reoperations recorded. 

Shoulder symptoms were assessed using self-
administered questionnaires, devised by L’Insalata 
et al. (1997), returned by post. Patients who were 
willing to come to a follow-up visit at the out-
patient clinic were reviewed by an independent 
physiotherapist. Shoulder function was evaluated 
with the Constant-Murley scoring system (Con-
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stant and Murley 1987). Plain radiographs of clav-
icles were used to assess union. 

K-wire � xation 

There were 22 patients (16 male) with a  mean age 
of 35 (17–68) years. The � xation was extra-articu-
lar in 4 cases (Figure 1) and transarticular through 
the acromioclavicular (AC) joint in 18 (Figure 2). 
2 wires were usually used. An additional cerclage 
wire tension band was used in 16 cases because the 
surgeon judged that additional � xation was nec-
essary. The arm was supported with a sling, usu-
ally for 3–4 weeks, and after that gentle mobili-
zation was started. In cases of transarticular � x-
ation, a full range of motion was allowed only 
after the K-wires had been removed (mean 2 (1–5) 
months). 

The mean follow-up was 6 (3–12) years. 1 
patient died and 2 patients were lost to follow-up. 
19 patients completed L’Insalata scoring and 13 
were reviewed at follow-up and underwent Con-
stant scoring and radiological assessment.

Clavicular hook plate � xation

There were 17 patients (16 male) with a mean 
age of 43 (18–71) years. The patients were oper-
ated on using the methodproposed by the plate 
manufacturer (Clavicular hook plate, Stratec Med-
ical, Oberdorf, Switzerland). After the fracture was 
reduced, a tunnel was made in the subacromial 
space behind the AC joint. The plate (Figure 3) 
was � xed using dynamic compression, if possible. 
Mobilization was allowed from the � rst postop-
erative day. Full range of motion was usually 
achieved after 3–4 weeks. Heavy manual work was 
not allowed until the plate was removed (mean 
5 (3–13) months). Mean follow-up was 2 (1–2) 
years. All patients completed both types of scoring 
and radiographs were taken at follow-up.

Results

K-wire � xation 

The mean L’Insalata score was 91 (47–100) (93% 
of the control side) and the mean Constant score 
84 (68–95) (95% of the control side). The subjec-
tive result was assessed as good in 10 cases, fair 
in 8 and poor in 1 case. Unsightly scarring was 

the commonest complaint. 13 patients had compli-
cations. In 12 cases, wires migrated, resulting in 
loss of reduction in 7 cases (4 partial and 3 total). 
The 3 patients with a total loss of reduction under-
went reoperation using a plate in 1 case and new 
K-wires with a tension wire band in 2. The frac-
tures united uneventfully and the functional result 
was good. In 3 cases, migration of the wire caused 
an infection removal of wires and debridement of 
the wound were necessary. 1 patient developed a 
postoperative infection, not related to wire migra-
tion. At follow-up, 2 cases of non-union occurred, 
but both had few symptoms and no other proce-
dures were needed. 

Clavicular hook plate � xation 

The mean L’Insalata score was 91 (79–100) (92% 
of the control side) and the mean Constant score 

Figure 3. Clavicular hook plate.

Figure 2. Transarticular K-wire � xation with tension band.

Figure 1. Extra-articular K-wire � xation with tension band.
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90 (84–95) (96% of the control side). The patients 
assessed the result as good in 13 cases and fair in 4; 
only 1 patient suffered complications. This patient 
had a clavicular fracture at the medial end of the 
plate as a result of a new injury. This was managed 
without surgery and the fracture healed unevent-
fully. The functional result was satisfactory. There 
were 2 cases of non-union. In 1 case, this was 
probably related to premature plate removal after 
3 months and in 1 case, the reason was unclear. 
The latter patient underwent reoperation using a new 
plate with a bone graft and the fracture healed rap-
idly. The functional result was good. The other case 
of non-union was left untreated because the patient 
only occasionally had a little pain in his shoulder. 
There were no cases of postoperative infection.

Discussion

In our material the functional results were similar 
using both methods, but complications were com-
moner in the K-wire � xation group. The subjec-
tive result was better in the clavicular hook plate 
group than in the K-wire group. Our results are in 
line with those of previous investigators who have 
reported a high complication rate using K-wire � x-
ation (Kona et al. 1990). However, unlike other 
studies, despite the frequent loss of reduction and 
other complications, the subjective and functional 
results were good. The clavicular hook plate pro-
vided reliable � xation and signi� cantly fewer com-
plications than K-wire � xation. 

The results with K-wire � xation are disputed. 
Neer (1968) and Eskola et al. (1987) had good 
subjective results using K-wire � xation, with few 
complications, but Kona et al. (1990) reported sev-
eral complications, poor functional results and they 
did not recommend it. According to Poigenfurst 
et al. (1991), the � ndings were similar with cor-
acoclavicular screw � xation and K-wire � xation, 
despite frequent wire migration. Various authors 
have reported serious complications related to 
K-wire � xation of the AC joint, because of wire 
migration to vital organs (Lyons and Rockwood 
1990, Leppilahti and Jalovaara 1999).  

There are only a few reports, mainly in German, 
on clavicular hook plates. Schmittinger and Sikor-
ski (1983), Hackenbruch et al. (1994) and Mizue et 

al. (2000) reported good results in a small number 
of patients, with few complications. Eberle et al. 
(1992) compared coracoclavicular screw � xation 
with clavicular hook plate � xation and found sim-
ilar functional results in both groups. However, 
earlier mobilization was possible when clavicular 
hook plates were used. Our results accord with this 
view. The clavicular hook plate is well tolerated 
by patients and it can be removed after union. We 
found no evidence that the plate damages the acro-
mion or rotator cuff, although it is inserted into the 
subacromial space. 

Kiefer et al. (1986) compared the mechanical 
strengths of various types of � xation of the AC 
joint and found that transarticular K-wires with a 
tension band were much more stable than a clavic-
ular hook plate (Balser plate), which had no rota-
tional stiffness. During mobilization of the shoul-
der, rotation of the clavicle causes migration of 
wires. When a clavicular hook plate is used, the AC 
joint can rotate normally and undisturbed bone-
to-bone healing occurs at the fracture site. Cora-
coclavicular screw � xation is also a mechanically 
good method (Kiefer et al. 1986), but it is dif� cult 
to perform, especially if inexperienced, but good 
results have been reported (Ballmer and Gerber 
1991, Yamaguchi et al. 1998).

Our study has several limitations. It was ret-
rospective and not randomized. The groups were 
not similar, as regards mean age and length of 
follow-up, and only 13/22 patients in the K-wire 
group could be reviewed at the follow-up visit. 
Despite this, we think that our data clearly show 
that both of these methods give good subjective 
and functional results, but the risk of complica-
tions with K-wire � xation is unacceptably high. 
Since distal clavicle fractures are rare, several mul-
ticenters should carry out a prospective random-
ized study. 

Although surgical treatment is generally accepted 
as the treatment of choice in unstable distal clavic-
ular fractures, its natural course if left untreated is 
not well known. Surgery is usually recommended 
on the basis of retrospective analysis of a small 
number of fractures, suggesting that failure to opa-
rate will lead to non-union in up to 30% of cases 
(Neer 1963, Edwards et al. 1992). Nordqvist et al. 
(1993) reviewed 110 fractures of the distal clavi-
cle, of which 23 were unstable Neer 2-type frac-
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tures treated without surgery. Non-union occurred 
in 5 of the cases, but the result was regarded as 
good in 3 and fair in 2. They concluded that surgi-
cal treatment is not necessary. In our series, we had 
4 cases of non-union, of which 3 were asymptom-
atic and only one needed reoperation. It remains 
uncertain whether unstable fractures of the distal 
clavicle need to be operated upon in the � rst place. 
To date, no prospective randomized studies have 
compared surgical and non-surgical treatment of 
this fracture.

No bene� ts in any form have been or will be received from 
a commercial party related directly or indirectly to the sub-
jects of this article. 
  The authors would like to thank Nina Sevander, physio-
therapist, for her invaluable help in reviewing the patients. 

Ballmer F T, Gerber C. Coracoclavicular screw � xation for 
unstable fractures of the distal clavicle. A report of � ve 
cases. J Bone Joint Surg (Br) 1991; 73 (2): 291-4.

Constant C R, Murley A H G. A clinical method of func-
tional assessment of the shoulder. Clin Orthop 1987; 214: 
160-4.

Eberle C, Fodor P, Metzger U. Hakenplatte (sog. Balser-
platte) oder Zuggurtung mit Bosworth-Schraube bei voll-
standiger Acromio-clavicular-Luxation und lateraler Cla-
viculafraktur. Z Unfallchir Versicherungsmed 1992; 85 
(3): 134-9.

Edwards D J, Kavanagh T G, Flannery M C. Fractures of 
the distal clavicle: a case for � xation. Injury 1992; 23 (1): 
44-6.

Eskola A, Vainonpää S, Pätiälä H, Rokkanen P. Outcome 
of operative treatment in fresh lateral clavicular fracture. 
Ann Chir Gynaecol 1987; 76 (3): 167-9.

Goldberg J A, Bruce W J, Sonnabend D H, Walsh W R. Type 
2 fractures of the distal clavicle: a new surgical technique. 
J Shoulder Elbow Surg 1997; 6 (4): 380-2.

Hackenbruch W, Regazzoni P, Schwyzer K. Operative 
Behandlung der lateralen Clavicula-Fraktur mit der Cla-
vicula-Hakenplatte. Z Unfallchir Versicherungsmed 1994; 
87 (3): 145-52.

Kiefer H, Claes l, Burri C, Holzworth J. The stabilizing 
effect of various implants on the torn acromioclavicular 
joint. A biomechanical study. Arch Orthop Trauma Surg 
1986; 106 (1): 42-6.

Kona J, Bosse M J, Staheli J W, Rosseau R L. Type II distal 
clavicle fractures: a retrospective review of surgical treat-
ment. J Orthop Trauma 1990; 4 (2): 115-20.

Leppilahti J, Jalovaara P. Migration of Kirschner wires fol-
lowing � xation of the clavicle–a report of 2 cases. Acta 
Orthop Scand 1999; 70 (5): 517-9.

L’Insalata J C, Warren R W, Cohen S B, Altchek D W, Peter-
son M G E. A self-administered questionnaire for Aas-
sessment of symptoms and function of the Sshoulder. J 
Bone Joint Surg (Am) 1997; 79 (5): 738-48.

Lyons F A, Rockwood C A Jr. Migration of pins used on 
the shoulder. J Bone Joint Surg (Am) 1990; 72-A (8): 
1262-7.

Mizue F, Shirai Y, Ito H. Surgical treatment of comminuted 
fractures of the distal clavicle using Wolter clavicular 
plates. J Nippon Med Sch 2000; 67 (1): 32-4.

Neer C S. Fractures of the distal clavicle with detachment of 
the coracoclavicular ligaments in adults. J Trauma 1963; 
3: 99-110.

Neer C S. Fractures of the distal third of the clavicle. Clin 
Orthop 1968; 58: 43-50.

Neer C S. Fractures of the clavicle. In: Fractures in adults 
(Eds. Rockwood C A, Green DP. Vol 1, 2nd ed. Philadel-
phia. J B Lippincott Co. 1984.

Neviaser R J. Injuries to the clavicle and acromioclavicular 
joint. Orthop Clin North Am 1987; 18 (3): 433-8.

Nordqvist A, Petersson C, Redlund-Johnell I. The natural 
course of lateral clavicle fracture. 15 (11-21) year fol-
low-up of 110 cases. Acta Orthop Scand 1993; 64 (1): 
87-91.

Poigenfurst J, Baumgarten-Hofmann U, Hofmann J. Unsta-
ble fractures of the lateral end of the clavicle and princi-
ples of their treatment. Unfallchirurg 1991; 17 (3): 131-9.

Schmittinger K, Sikorski A. Erfahrungen mit der Balser-
Platte bei Sprengung des Akromioklavikulargelenkes 
und lateralen Klavikulafrakturen. Aktuelle Traumatologie 
1983; 13 (5): 190-3.

Webber M C, Haines J F. The treatment of lateral clavicle 
fractures. Injury 2000; 31 (3): 175-9.

Yamaguchi H, Arakawa H, Kobayashi M. Results of the 
Bosworth method for unstable fractures of the distal clav-
icle. Int Orthop 1998; 22 (6): 366-8.


