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Cases Report: Clavicular Fractures after
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Abstract

The clavicular hooked plate had been used worldwide for fixation the unstable fracture of the
distal clavicle and displaced acromioclavicular joint dislocation. Although it has been widely accepted
as the new device used, some complications were still present. The reported complications include
acromion fracture, clavicle fracture at the medial end of the hook plate, recurrent acromioclavicular
joint subluxation, disengagement of plate as well as subacromial pain and impingement. There were
few reports about complications after hook plate fixation surgery. The present study reported 2 cases of
clavicle fracture at the medial end of the hook plate after the operation. The first case was diagnosed
with displaced fracture at distal end of right clavicle (Neer type II) and the second case was diagnosed
with displaced right acromioclavicular joint (Rockwood type V). All fracture lines were initiated beneath
the medial end of hook plate and adjacent to medial screw which indicated a weak point. Additionally,
the stress at the medial end of the hook plate was increased. Both patients were received conservative
treatment and were not performed re-fixation surgery. They achieved clavicle union with a good

functional result.
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Introduction

The clavicular hook plate has been used
as a device for fixation the unstable fracture
of the distal clavicle (Neer type Il) and
acromioclavicular joint dislocation. The great
clinical results for patients treated with hook
plates have been reported but some complications
are still present’. The reported complications
with this device are acromion fracture, clavicle
fracture at the medial end of the hook plate,
recurrent acromioclavicular joint subluxation,
disengagement of plate as well as subacromial
pain and impingement”. Therefore this device is
advised to remove at the 8" to 12" week after
operation, prior to perform full range of motion
of shoulder joint™”.

We reported complications from using
hook plate fixation in 2 cases who manifested
with clavicular fracture at the medial end of
hook plate in retained implant patients resulting
in a secondary shoulder injury. The clavicular
fractures were conservatively treated and none of
the patients required surgery. All patients with
complicated fracture presented bone union at
the fracture site with a good functional result
then the hook plates were removed after bone

union of clavicular fractures.

Case report 1

In July 2012, a 40-year-old man had
traffic accident and presented with pain at right
shoulder due to a displaced fracture of distal end
of right clavicle (Neer type Il) with no associated
neurovascular deficit (Figure 1).

He was operated by open reduction and
internal fixation using 6-hole hook plate with 4
screws into the medial fragment and a single

screw into the lateral fragment (Figure 2).

Figure 1. A radiograph showing a distal clavicular

fracture (Neer type II).

Figure 2. A postoperative radiograph presenting

the distal clavicle which was fixed by using a
6-hole hook plate with 4 screws in the medial

part and a single screw in the lateral part.

No intra-operative complications have
been observed and the patient was instructed to
perform pendulum exercises with limit shoulder
movements. Four months after surgery, he had
pain free during shoulder movements. Union of
the distal end of clavicle fracture was revealed
by radiographs. He then lost to follow up from
orthopaedics department.

At 18 months after surgery, he had
painful at right clavicle after traffic accident.
He fell from motorcycle and landed on to his
right shoulder directly. The radiograph showed a
minimally displaced fracture at the medial
end of plate and osteolysis over the acromial

undersurface (Figure 3).
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A
Figure 3. A radiograph showing the clavicle
fracture at medial end of the hook plate after the
motorcycle accident. Note osteolysis under the

acromial surface.

The fracture reduction at distal clavicle
was maintained. However, the fracture at medial
end of plate was treated conservatively by
immobilization in arm sling until no pain during
shoulder motions. He, then, lost to follow up
again.

A year after his second injury, he came to
the orthopedic department due to medium
velocity traffic accident. He presented with
painful at right clavicle. The radiograph showed a
fracture at the medial end of plate (Figure 4).

Figure 4. A radiograph demonstrating the clavicle

fracture at medial end of the hook plate after the

second injury.
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This fracture was managed conservatively
and healed eventually. The implant was removed

and a broken of hook plate was observed in

pre-operative radiograph (Figure 5).

Figure 5. A radiograph after conservative
treatment showing union of both distal clavicle
fracture and clavicle fracture at medial end of
the hook plate. The failure of implant hook plate

was observed.

After the hook plate was removed
(Figure 6), he had a full range of painless shoulder

movements.

Figure 6. A radiograph after hook plate removal
showing the union of both fracture sites (distal
clavicle fracture and clavicle fracture at medial

end of the hook plate).



Case report 2
In February 2015, a 47-year-old woman
fell motorcycle and landed heavily on her right
shoulder and arm. She had painful and could not
move her right shoulder due to displaced right

acromioclavicular joint (Rockwood type IV) (Figure 7)

with no associated neurovascular deficit.

Figure 7. A radiograph showing acromioclavicular

joint dislocation (Rockwood type IV).

She was operated by open reduction
together with internal fixation using 5-hole hook

plate with 4 screws into the clavicle (Figure 8).

Figure 8. A postoperative radiograph

demonstrating a reduction at acrominoclavicular

joint using a 5-hole hook plate.

In this case, no any treatment on soft
tissue such as coracolavicular ligament repair
was performed. No intra-operative complications
were observed. The patient was instructed to
perform pendulum exercises with limit shoulder
motions and heavy activities.

Two weeks after operation, she experienced
pain at right clavicle after lying down on right

shoulder. The radiograph showed a fracture at

the medial end of plate (Figure 9).

Figure 9. A radiograph revealing the clavicle
fracture at medial end of the hook plate after

injury.

Although the prominence of medial end
of hook plate was observed, the acromioclavicular
joint reduction was maintained. The right
shoulder was immobilized by arm sling for 4
months. After that radiographs were performed
and evidenced as union of the clavicle fracture.
The hook plate was then removed. The patient
had finally no complaint on pain during shoulder

movements.
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There are many methods for fixation of
displaced lateral clavicle fractures (Neer type II)
and acromioclavicular joint dislocations. The
clavicular hook plate is a popular device for
internal fixation. Such plate is designed for
placing on the superior surface of the clavicle
with hook below the acromion locating posterior
to the acromioclavicular joint. It provides a
non-rigid fixation and maintains normal
biomechanics of the acromioclavicular joint
allowing some degree of early mobilization®.
However, treatment using a hook plate is not a
complication-free method. The main concern
using the hook plate is subacromial impingement.
Other described complications are diastasis of
the acromioclavicular joint, recurrent dislocation
of the acromioclavicular joint, failure fixation
and disengagement of the plate’, osteolysis and
fracture of the acromion’, as well as widening of

the hook hole in the acromion’.

Fracture of clavicle at the medial end of
hook plate is a rare complication and few reports
have been published’. It has been reported that
there is a case of clavicular fracture at the medial
end following a low energy fall as the complication
of retaining the plate for more than 1 year’.
Moreover, clavicle fracture at the medial end
of the implant 40 days after the operation
without a second significant injury has also
documented’. In most cases, the hook plates
were removed and clavicular fractures were

stabilized with plate system?’.
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Our first case report, the clavicular
hook plate had retained for 1 year before the
secondary high energy injury. The second case,
clavicle fracture occurred at the medial end
of hook plate 2 week after the operation without
a second significant injury. Both clavicular
fractures were conservatively treated without
surgery and the fracture healed eventually. The
hook plates were then removed after bone union.
The functional results were satisfactory. It
could be possible that stress and motion at
the acromioclavicular joint caused fracture at
the medial end of the hook plate. The stress
shielding effect of the implant on the underlying
cortical bone exacerbated the osteoporosis.
AUl fractures in this two case reports series here
revealed that the fracture lines were initiated
beneath the medial end of hook plate adjacent
to medial screw. This location marked a weak
point of the clavicle retained hook plate.
Therefore, the clavicular hook plate should be
removed at the 8" to 12" weeks after the
operation before performing full shoulder

activities®.

Some authors consider that once the
fracture or ligament has healed, the removal
of the hook plate is unnecessary’. From our
experience the clavicular hook plate is
recommended to remove routinely as early as
possible before performing the full shoulder joint
movements. All patients should be informed the
risk of complications if this plate system is long-

term retained.



Conclusion
The 2 case patients from this report
demonstrates that a clavicle fracture at the
medial end of the clavicular hook-plate is possible

even without significant injury. Therefore, implant

removal is recommended as early as possible,
and motion restriction should be emphasized
until removal. All patients with this plate system

should be informed the risk of this complication.
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