
Management of type II distal clavicle fractures has
always been a challenge. Non-operative treatment has
a high risk of complications and should be considered
only for elderly and frail patients. For younger and
active patients there is a wide variety of operative
options, each with advantages and disadvantages.
According to our unit’s experience the first choice
could be hook plate fixation, with very good and
reproducible results. Another option could be
Kirschner-wire fixation with or without tension band
wiring ; however, because of potential wire complica-
tions or difficulties in rehabilitation, the method
should be reserved for reliable patients and used with
a meticulous technique. 
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INTRODUCTION

The management of fractures of the distal clavi-
cle has been a matter of debate in literature. Neer in
1968 suggested a new classification and proposed
general treatment guidelines (14). Type I and type III
fractures are generally treated non-operatively. For
type II fractures, although surgical management is
the treatment of choice, some authors suggest
 conservative treatment owing to the high rate of
complications in particular circumstances.

Classification

Neer in 1968 classified distal clavicle fractures
according to their location in relation to the coraco-

clavicular ligaments (14). Type I fractures are stable
fractures located lateral to the coracoclavicular
ligament  complex. Type II fractures are complex
unstable fracture-dislocations which leave the distal
end of the clavicle and the acromioclavicular (AC)
joint untouched, separating the clavicle from the
underlying coracoclavicular ligament complex
through a vertical or oblique fracture line (fig 1).
Type III fractures are intra-articular fractures into
the AC joint causing late posttraumatic arthritis and
pain (14). 
Rockwood, in 1982, subclassified type II

 fractures in type IIa and IIb fractures. In type IIa
fractures, the fracture line is located medial to the
coracoclavicular ligaments and both trapezoid and
conoid ligaments remain connected to the distal
fragment. In type IIb fractures, the fracture line is
located between the coracoclavicular ligaments :
the trapezoid ligament remains intact whereas the
conoid ligament is ruptured (19,22).
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Robinson in 1998 suggested a further classifica-
tion combining the above mentioned principles ; it
has not been widely accepted (20).

Treatment

Treatment of type I and type III fractures does
not appear to be debated : most authors suggest
conservative treatment with a period of immobiliza-
tion in a sling followed by physiotherapy (3). A
potential late complication of intra-articular type III
fractures is post-traumatic AC joint arthritis ; when
this is symptomatic, excision of the lateral end of
the clavicle is suggested (19).
There is a wide variety of treatment options for

Neer type II fractures, all of them based on the par-
ticular deformity and lack of stability. Bone frag-
ments are displaced due to forces that act in oppo-
site directions. The weight of the upper extremity,
pull of the latissimus dorsi, pectoralis major and
minor muscles, as well as rotation of the scapula
displace the distal clavicular fragment downwards
and medially, while upon moving the upper extrem-
ity, the distal fragment rotates and tilts even further.
The trapezius muscle pulls the proximal fragment
upwards and backward. As a result of the displace-
ment of proximal and distal bone fragments, malu-
nion is commonly seen after non-operative treat-
ment (10,21,23). Most authors consider that the high
risk of complications observed after conservative

management makes operative treatment the most
prudent choice.
Operative treatment consists of open reduction

and internal fixation (ORIF) of the fracture. Several
methods of fixation have been suggested, but
none of them has been considered the «gold
standard » (19,22,24). Transacromial fixation using
Kirschner wires, cerclage wiring of the fragments,
tension band wiring, plate fixation, osteosynthesis
using a hook plate (fig 2), stabilization of the medi-
al fragment with either a coracoclavicular screw or
coracoclavicular slings have been mentioned in lit-
erature (5,19,22,24). The fixation hardware is usually
removed 8 weeks postoperatively as soon as radio-
logical consolidation of the fracture is observed. All
those operative methods have their own advantages
and disadvantages.
In transacromial fixation, Kirschner wires or

Knowles pins are introduced through the lateral
side of the acromion after open reduction of the
fracture (4,5,6). Disadvantage of the method is that
the stabilization of the fracture is poor, and early
mobilization of the arm is therefore not suggest-
ed (9). The reported infection and non-union rates
are high, up to 23% (6). Injury to the AC joint
may be followed by arthritis, with a rate of 10%.
The incidence of pin migration is reportedly
high (1,5,13). Lyons and Rockwood in 1990
reviewed all reports about pin migration in the AC
joint surgery in literature (13). They found
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Fig. 1. — Fracture of distal clavicle (classified as Neer type II) Fig. 2. — Fracture of distal clavicle which was treated using
hook plate fixation (O.R.I.F.).



37 reports with pin migration into the thorax, sub-
clavian artery, ascending aorta, cervicothoracic
junction of the spine and spinal canal. In some
cases, pins caused complications (pneumothorax or
false aneurysm of the ascending aorta) while in
other cases, pins were discovered incidentally (13).
Using an extra-articular tension band, injury to

the AC joint is avoided, however pins may migrate,
they may cause skin problems and they may need to
be removed under general anaesthesia (5). 
Stabilization of the proximal fragment using a

coracoclavicular screw seems to have several
advantages, as it provides good stabilization
through a very small incision with minimal tissue
dissection, without violating the AC joint. The frac-
ture is reduced and held in place using a threaded
screw with a washer under direct vision, connecting
the clavicle and the coracoid process. Post -
operatively the upper extremity is placed in a sling
and instructions are given to the patient to avoid
abduction and forward flexion of the arm beyond
90º. After radiological consolidation of the fracture
the screw is removed under local anaesthesia.
Complications of the method include backing of the
screw, mainly in patients who do not follow the
postoperative instructions, and, since the screw
allows a substantial degree of rotational movements
of the clavicle, the screw may fracture. Advantages
of the method include the low cost of the proce-
dure (5).
Stable osteosynthesis with open reduction and

internal fixation using plate and screws is technical-
ly difficult because of the small size of the distal
bone fragment. As a result early mobilisation is not
suggested (9). Osteosynthesis using a 3.5 mm
LCDC plate (Balser plate), followed by suturing
of the coracoclavicular ligament has been
described (7). There is high risk of devascularising
the clavicle, as well as a risk of stress shielding
and re-fracture of the clavicle during implant
removal (1,5).
Clinical outcome after ORIF of distal clavicular

fractures using a hook plate first appeared in litera-
ture in 1983 (24). Several plates have been described
in the literature including the Balser plate, the
Wolter plate, the AO clavicular hook plate, with
common features regarding their design and tech-

nique of surgical application (24). After fracture
reduction the hook of the plate is introduced under
the acromion either through a hole drilled in it or
without bone drilling through the posterior part of
it, and stabilization of the fracture is then per-
formed. The upper arm is held in a sling for 2 weeks
and pendulum exercises and physiotherapy are then
started. Patients are instructed to avoid forward
flexion, abduction over 90° and internal rotation of
the shoulder until the implant is removed so that
there is not too much pressure between the plate
and the acromion, and fracture of the implant is
avoided (9,11). The plate is removed when radiolog-
ical consolidation of the fracture is observed,
 followed by full range of motion exercises (11). 
Biomechanically the hook plate seems not to

limit rotational movements of the clavicle during
flexion and abduction of the humerus. It seems
that stability of the fracture is preserved without
disturbing the biomechanics of the AC joint (9).
Complications of the method include fracture of the
plate’s hook, cut-out, enlargement of the hook’s
hole in the acromion, which was observed just
before removing the implant causing no functional
complaints, upward migration of the hook in the
subacromial space, tear of the rotator cuff and cut
out of the screws (2,11). Reviewing patients about
3 years postoperatively, authors reported that they
have high incidence of rotator cuff tears, as well
as extra-articular ossification around the AC
joint (8,9). One of the major disadvantages of the
method is that the patient needs general anaesthesia
for plate removal. The AO plate is reported to have
an advantage over other hook plates because its
hook is eccentric and is placed at the posterior part
of the acromion without the need to drill a
hole (2,11).
Flinkkilä in 2002 compared the clinical results of

22 patients treated with the use of K-wires com-
bined with tension bands in 16 of them, and
17 patients treated with a hook plate. Although
functional results were similar, the complication
rate in the K-wires group was high, approaching the
complication rate of conservative treatment. Non-
union was diagnosed in four of those patients, but
only one of them had to be re-operated due to per-
sistent symptoms. Additionally, subjective results
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were better in patients treated with the hook
plate (6). 
In order to substitute the coracoclavicular liga-

ments, coracoclavicular slings of PDS, Dacron
suture, synthetic Mersilene tape or Dacron arterial
graft have been used. The sling is passed around the
medial bone fragment of the clavicle and the base of
the coracoid process (25). Disadvantages include the
need for a relatively more extensive exposure to the
coracoid process and potential complications such
as fracture of the coracoid process (5).
Hessman et al in 1997 suggested that, if the dis-

tal fragment is big enough so that at least 3 screws
can be placed, osteosynthesis with a plate should be
used. If the distal fragment is too small, it should be
“stitched” to the proximal part of the clavicle using
a PDS suture, which should be followed by suturing
of the ligaments (10).
Neviaser in 1995 presented a technique in which

the fracture is fixed with cerclage wiring through a
small vertical incision between the fracture site and
the AC joint. Usually three loops are used perpendi-
cular to the fracture line. To use this technique the
fracture line must be oblique, as fractures usually
are in this region. If the fracture is transverse it is
suggested that it should be treated with transacro-
mial K-wires (16).
Levy in 2003 presented another minimally

 invasive technique. Through very small skin
 incisions it is possible to drill both bone fragments
antero-posteriorly close to the edges, passing a
 double PDS suture loop and forming a figure of
eight to hold/fix the fracture. Levy reported good
results with no specific complications using that
method. Advantages include the fact that it is sim-
ple and minimally invasive for the surrounding soft
tissues, which encourages quick consolidation of
the fracture and fast return to full activities.
Additionally, there is no need for a second opera-
tion for implant removal, biomechanics and move-
ments of the clavicle are preserved and there is
good cosmetic result (12).
Nourissat et al in 2007 reported an endoscopical-

ly assisted method for Neer fixation of type II frac-
tures and reconstruction of the coracoclavicular lig-
aments. It reportedly allows early mobilization and
return to sports by the 9th postoperative week (18). 

It should be mentioned that quite a few authors
suggest non-operative treatment of these fractures.
Robinson and Cairns in 2004 reported acceptable
clinical results after treating 101 patients and sug-
gest that non-operative treatment is a safe and effec-
tive alternative to treat the majority of closed dis-
placed fractures of the distal end of the clavicle (21).
According to strict indications, the authors treated
operatively only compound fractures or fractures
with skin tension and the rest of the patients were
treated non-operatively, in a sling for two weeks
followed by physiotherapy. The patients who devel-
oped non-union and symptomatic AC arthritis that
affected their everyday living activities were operat-
ed in a second stage. In 101 patients presented by
the authors, only 14 had to be operated at a second
stage, leaving 87 patients for whom surgery was not
needed. They report that those fractures usually
occur in older low-demand patients, which may be
why the majority of those patients had a very good
clinical outcome after conservative management
and patients that needed a second stage operation
generally had a younger age (21). 
Nordqvist et al in 1993 reported that in

23 patients with Neer type II fractures who were
treated non-operatively 10 had radiological non-
union, from which 8 had no symptoms and 2 had
only mild symptoms not severe enough to require a
second stage operation (17). Deafenbaugh in 1990
also reported clinical results of non-operative treat-
ment for those fractures suggesting it is an effective
alternative (3).
In our unit with special interest in shoulder sur-

gery, we had 43 patients with type II distal clavicle
fractures during the last six years. We performed K-
wire fixation in 26 patients, either combined with or
without tension band wiring, Bosworth screw
 «fixation» in 3 patients and hook plate fixation in
14 patients ; the latter was our preferred treatment
during the last period of time. Although we never
had major complications from K-wire fixation,
most of them had pin tract infection which needed
close follow-up and patient’s reassurance, and
mainly difficulties in rehabilitation, which is much
slower in that case. From our experience, we believe
that the hook plate option is preferable to the other
methods of fixation because it is reproducible and
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safe, independent of the patient’s reliability. The
hook plate should be applied with due respect to
adjacent soft tissues. Patients should be informed
that the skin scar in this area is sometimes hyper-
trophic. However, with early shoulder mobilisation,
which is the cornerstone of shoulder rehabilitation,
the patient can achieve full range of movement and
a high functional outcome.
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