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ABSTRACT

Background: Clavicle fractures are one of the commonest fractures with accounts of 3 % of all injuries. Lateral end clavicle
fracture contributes 25% of clavicle fractures and out of that 10-52% is unstable which requires various surgical fixations for
better functional outcome. The aim of our study is to find out functional outcome following surgical fixation with locking plates.

Methods: It is the prospective study conducted at Shalinitai Meghe Hospital, Nagpur from June 2019 to April 2020 (11 months)
in 66 patients admitted at our hospital for surgical management.

Results: 66 patients aged from 18-40 years with a mean age group of 29 years with 44 patients were right-sided clavicle frac-
tures. Meantime for trauma to surgery was 76 hours with a mean operative time of 60 min. The average time for bony union of
fracture was noted to be around two and a half months. After 8 weeks and 24 weeks, the Mean DASH score was found to be 4.6
and 11.63, respectively. The functional results were Excellent in 24 (36.36%), Good in 40 (60.6%), Fair in 1 (1.51%), and Poor
in 1 (1.51%) patients according to the DASH score.

Conclusion: Though there are various surgical methods for fixing such unstable variety of lateral clavicle fracture, the gold
standard treatment option is debatable and challenging. But we found in our study, the functional outcome after using a pre-
contoured locking plate for such cases is beneficial and satisfactory.
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INTRODUCTION because of the smaller lateral fragment of clavicle leading to

) . a higher incidence of instability.
Clavicle fractures are considered to be among the common-

est fracture occurring in daily living and as one of the com- Various management options have been invented in the past
monest in adults which accounts for approximately 3 percent for these unstable varieties ranging from non-operative to op-
of all injuries'. This type of fracture occurs due to fall or erative modalities. 22-50% of cases managed conservatively
trauma on outstretched hand or can be because of direct tray- &0 into non-union which is too high™. Among these 14 %
ma to the chest or shoulder region. Mid-shaft is the frequent ~ Of cases become symptomatic®. Wide varieties of operative
site of clavicle fracture and followed by lateral end clavicle Management have been implemented in treating lateral end
which is about 25 percent of all>* Approx 10- 52% of these clavicle fixation including ligament reconstruction. Modalities
fractures are displaced and unstable type'** due to deform- like Kirschner wires'®, Locking'""S and non locking plates's,
ing forces acting on the clavicle are sparse where lateral end 100k plate', tension bands suturing2!*%, coracoclavicular
moves inferiorly and medial end moves antero superiorly. ~SCTeWs”?. Few known complications noted with an operative
Clavicle fractures are classified on the basis of Neer’s Clas-  Medality such as malunion or non-union fracture, impingement
sification®. It is difficult to reduce this fracture anatomically ~Of hardware, bleeding, pin migration, implant removal'®"".
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In our study, we examined the radiological and functional
results in the younger group of patients who used a locking
plate to repair the lateral end fractures of the clavicle.

MATERIALS AND METHODS

Patients

We conducted our study in Dept. of Orthopedics at Jawaha-
rlal Nehru Medical College, Datta Meghe Institute of Medi-
cal Sciences, Sawangi, Wardha in collaboration with Datta
Meghe Institute of Medical Sciences, Shalinitai Meghe Hos-
pital and Research Center, Nagpur from June 2019 to April
2020.

For the study, all patients with an acute distal end clavicle
fracture were included. We removed patients over 7 days
old with fractures, as well as patients with suspected neu-
ro-vascular injuries. Many of the patients were adults, and
this analysis included no children. For this study, 66 patients
were included with informed consent had been received.
Surgery was planned after the patients’ initial management,
and the patient was operated as soon as possible. We used
3.5 mm pre-contoured locking plate with lateral extension in
all cases for Open reduction and internal fixation (ORIF) as
shown in the figure.

Surgery

Under general anesthesia a single surgeon had performed all
surgeries, in the anatomically lying down position on the ta-
ble with a sandbag kept in between the scapula to make clav-
icle more prominent. To get a better view of the operation
site the patient’s head was turned to the opposite side. The
superior clavicle was taken over by a lateral incision, center-
ing the fractures. Subcutaneous dissection, which took care
of the supraclavicular nerves followed. The Clavicle was re-
vealed by the platysma division. We temporarily reduced the
fracture and maintain it with the help of Kirchner wire and
then stabilized the fracture with pre-contoured 3.5 mm lock-
ing plate with the lateral extension as shown in figure. For
this plate we used 2.7 mm locking screw to hold the lateral
end (Distal fragment of the clavicle) and 3.5 mm cortical
screw to hold the medial end of plate (Proximal fragment).

Postoperative care

In all the scenarios the postoperative duration was uninci-
dental. All the patients were given an arm pouch. Immediate
(post op day 1) mobilization of wrist and elbow had been
advised. Post op check dressing was done after 48 hours and
later patients were discharged. Suture removal was done on
10" day post op when patients came for their 1% follow up.
We removed the arm pouch and shoulder mobilization started
after 3 weeks post op. Radiological assessment was done af-
ter 6 weeks postoperative for radiological signs of the union.

We used the Visual Analog Scale (VAS) for postoperative as-
sessment of pain on immediate post op, on 1* check dressing,
and on day of suture removal. Analgesics were discontinued
after 1% check dressing. We also used the Arm, Shoulder, and
Hand Disabilities (DASH) scoring system for assessing clin-
ical outcome at 8 and 24 weeks post-operatively. The patient
was followed until the bony union is achieved.

Figure 1: Anatomical pre-contoured locking plate for distal
end of clavicle.

Figure 2: Pre operative X-ray of Patient 1 (35 years old fe-
male).
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Figure 3: Post Operative X-Ray of Patient 1 (35 years old fe-
male).

Figure 5: Post Operative X-ray of Patient 2 (25 years Male).

RESULTS

We included Sixty-six cases of distal end clavicle fracture
in our study, with 69.69 percent (46 cases) of right clavi-
cle fracture. Bilateral clavicle fractures have not been con-
firmed. The age ranging from 18 to 40 years, with an average
age of 29 years were included. Among these 44 patients had
road traffic accidents, 22 patients having a history of falls
at home. The mean operating time for fixation after the in-
jury was 3 days (ranging from 8 h to 6 days). Neither indi-
vidual had distal neurovascular defects. The operating time
varied between 45 and 75 min (average: 60 min). Almost in
all cases, pre-contoured anatomical plates were used as per
the fracture pattern. All the surgeries went uneventful and
as per our routine protocol, we rechecked the reduction and
fixation radiologically on the same day and were found to
be acceptable. No infection or neurovascular complication
noted in any patients.

The VAS score on day 1 post op, after 48 hours post op and
on 10" day was found to be 5, 3, 0, respectively. Average time
for bony union of fracture was noted to be around 2 and half
months. Among these cases only a single case of non-union
and a single case of mal-union as a major complication were
found. After 8 weeks and 24 weeks, the Mean DASH score
was found to be 4.6 and 11.63, respectively. The functional
results were Excellent 24 (36.36%), Good 40 (60.6%), Fair 1
(1.51%), and Poor 1 (1.51%), according to the DASH score.

DISCUSSION

The most common injuries occurring in young adult groups
are fractures of the clavicle. Ribs, ear, and upper extremities
are most generally associated with injuries. Due to road traf-
fic accidents, these fractures are found to be more common
in the young population. The distal end of clavicle usually
after road traffic accidents end up into multiple fragments,
which need to be managed by good surgical reduction and
fixation with the latest locking plates. With the introduc-
tion of newer fixation methods, the issues associated with
its fixation, complications, and results are expected to be
greatly reduced. Clavicle fractures have usually been treated
by means which were not operative. A few decades ago the
fracture of the distal end of the clavicle was invariably man-
aged by conservative methods which usually end up with
one or few complications resulting in decreased expected
functional outcome.

The forces acting on the small distal fragment of the clavicle
are very high leading to the failure of conservative treatment
and therefore the need for stable fixation with properly de-
signed plate is necessary which is full filled by locking plate.

The deforming forces which are responsible of instability at
fracture site of the distal clavicle are ligaments (coracoacro-
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mial ligament and the coracoclavicular ligament) and mus-
cles (trapezius and anterior fibers of deltoid) along with the
weight of the upper limb.

Many surgeons try different modalities of treatment for treat-
ing the distal end of the clavicle. These surgical methods in-
clude K-wire fixation, tension band wiring, coracoclavicular
screw fixation, hook plates, reconstruction plate, and locking
plates. Among the locking plates, the most fascinating plates
to surgeons are anterior clavicular plates and pre-contoured
lateral clavicular plates. The fascinating feature of this plate
is that it fits anatomically well with the contour of the clavi-
cle’s distal end. The significance of multi-planar screw plate
fixation gives stronger hold in osteoporotic bones and also
neutralizes the forces acting on the smaller unstable distal
fracture fragment.

Kalamaras et al.?® concluded that distal clavicle fracture
treated with locking plates gives better functional outcomes.
According to Rieser et al.?® locking plate for distal end clavi-
cle fracture gives biomechanically stable fixation with good
clinical outcomes.

In 13 cases of distal clavicle fractures reported by Anderson
et al.?® showed higher union rates were supported by superior
locking plates with superior functions and minimum compli-
cations.

Canadian orthopaedic society has published their study on
functional results of clavicle fractures treated with operative
intervention given good functional outcome as compared to
conservative management *’

K C Kapil- Mani et al.?® reported successful outcomes in
fracture union of distal end clavicle fracture treated with pre-
contoured locking plate with a minimal complication rate of
implant failure, bursitis, AC joint arthritis, or iatrogenic cuff
injuries.

CONCLUSION

The distal end of clavicle fractures is very peculiar which
needs specific treatment with specially designed pre-con-
toured locking plates. The advantage of newly designed pre
contoured plate for distal end clavicle are 1.) Well-fitting on
the lateral contour of the clavicle, 2.) Low profile causing
minimal soft tissue damage 3.) Multi-planar screw place-
ment giving good purchase and superior stability 4.) The
associated ligament injuries can also be managed through
screw holes giving added advantages.
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