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Abstract 
Aim: The objective of the present study was to evaluate various aspects of patients with 
fracture of lateral end of clavicle using different modalities of management. 
Materials and Methods: The study was conducted in the Department of Orthopaedics 
Jawahar Lal Nehru medical College & Hospital, Bhagalpur, Bihar, India for a period of 1 
year. A total of 50 patients reporting to the Orthopaedics OPD and casualty with fractures of 
the lateral end of the clavicle were considered for the study. Complete details were taken 
regarding mode of injury, age, limb affected. Patients operated with pre-countered locking 
plate were included in Group A and those operated with clavicular Hook plates were included 
in Group B. 
Results: The average age of patients was 24.8 years, ranging from 18 to 28 years. 25 cases 
were operated in Group A (pre-contoured locking compression plate) and 25 cases were 
operated in Group B (clavicular hook plate). Road traffic accident being the most common 
mechanism of injury (70%) followed by self-fall (24%). The time from trauma to surgery 
ranged from 0-7 days with a mean of 4 days in both group. Based on the Constant-Murley 
score, 24% of the patients in the operative group had an excellent outcome, 48% had a good 
and 16% had satisfactory functional outcome. In group B, 16% showed excellent outcome, 
44% satisfactory outcome and 32% showed satisfactory outcome. The functional outcome 
was significantly better in the operative Group A than in Group B during the period of follow 
up. 
Conclusion: In conclusion, precontoured locking plates provide adequate stable fixation for 
the lateral end clavicle fractures and are not associated with any major complications. 
Keywords: Lateral end clavicle fractures, Neer’s classification, Coraco-clavicular fixation, 
Constant shoulder score, Static tension band principle. 
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Introduction 

Fractures of the clavicle are common 
injuries of adults, accounting for about 3% 
of all injuries. [1] They are often caused by 

either a direct blow to the anterior chest 
wall or by a fall on the outstretched hand. 
The commonest site of fracture in clavicle 
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is the midshaft followed by the lateral end, 
which accounts for about 25% of all the 
clavicle fractures. [2,3] Twenty-five 
percent of these fractures are unstable due 
to the displacing forces acting on the 
fracture fragments: an inferior force on the 
lateral clavicle fracture fragment and an 
anterosuperior force on the medial clavicle 
fragment. These fractures can be classified 
using the Neer's Classification. [4] The 
lateral fractured fragment is small and 
hence, it is difficult to get an anatomical 
reduction and also poses problems in its 
fixation, which results in instability of the 
lateral clavicle fractures. Many treatment 
modalities have been used for the 
management of such fractures. 
Major factors which leads to displacement 
of these fracture patterns are the weight of 
affected side upper limb and pull of the 
latissimus dorsi, pectoralis muscles and 
scapular rotations pull the distal fragments 
downward and the trapezius pulls the 
proximal fragment superiorly. 
Unfortunately, there is no reference 
standard treatment recommendation for 
this fracture. [5] Conservative treatment of 
severely displaced clavicle fractures has 
been observed with poor outcomes like 
malunion and non-union (22%-50%) and 
shows good outcome up to 95%-98% in 
minimally displaced or Undisplaced 
fractures. 
 It is difficult to get an anatomical 
reduction due to various deforming forces 
which also poses problems in its fixation 
resulting in instability of the lateral 
clavicle fractures as the fractured fragment 
is small. [6] Flexible or rigid surgical 
fixation helps to avoid the deforming 
forces acting on these fragments and help 
in maintaining reduction. Surgical options 
described in literature are K-wire fixation 
[7], lateral end of the clavicle excision, 
screw stabilisation from the clavicle to the 
coracoid process, coracoclavicular screws 
[8-10], tension bands, CC screws [11], 
hook plates [12,13], nonlocked plate and 
superiorly placed locking plates. [14] 

Although fractures of the clavicle do not 
pose a significant diagnostic dilemma, 
there have been few injuries with as much 
controversy in regards to treatment of 
these fractures. The management of 
fractures of the distal clavicle or the lateral 
end, has been a matter of great debate in 
literature. The objective of the present 
study was to study various aspects of 
patients with fracture of lateral end of 
clavicle using different modalities of 
management. 

Materials and Methods 
The study was conducted in the 
department of Orthopaedics Jawahar Lal 
Nehru medical College & Hospital, 
Bhagalpur, Bihar, India for a period of 1 
year. A total of 50 patients reporting to the 
Orthopaedics OPD and casualty with 
fractures of the lateral end of the clavicle 
were considered for the study. Complete 
details were taken regarding mode of 
injury, age, limb affected. Patients 
operated with pre-countered locking plate 
were included in Group A and those 
operated with clavicular Hook plates were 
included in Group B. 
Patients 
All patients were more than 18 years, and 
no minors were included in this study. 
Patients presenting with an acute fracture 
of lateral end clavicle (Neer's Type II) 
were considered for the study. Fractures 
more than 7 days old, with neurovascular 
deficits, severe brain injury, intubated 
patients, those with open fractures and 
those with injury preventing operative 
fixation within 7 days of admission were 
excluded from our study. Patients were 
included in this study after explaining the 
procedure in their own language and 
necessary consent was obtained after the 
patients showed their willingness to 
participate in the study. A detailed history 
was elicited regarding mechanism of 
injury and enquiry was made to note site of 
pain and its nature. Decision to operate 
was made based on surgeon’s assessment 
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and patient’s consent. Plain x-ray of 
clavicle with both shoulders in 
anteroposterior view was taken to assess 
the site of fracture and the fracture type. 

Preoperative procedure 
Oral and parenteral NSAIDs were used in 
most cases to relieve pain after their 
admission and arm sling was given to 
prevent further displacement, to reduce 
spasm and pain. Patient was advised to 
perform active finger movements. 
Fractures were classified according to 
Neer’s classification. [7] Pre-anaesthetic 
evaluation was done for all cases. 
Preparation of parts and scrubbing was 
done prior to surgery. Prophylactic 
parenteral 2nd generation cephalosporin 
was administered one hour prior to surgery 
and postoperatively. 
Surgery 
Surgery was planned and the patient 
underwent surgery as soon as possible 
after initial assessment and workup for 
operative intervention. In all the patients 
selected for our study, open reduction and 
internal fixation (ORIF) was done using 
either a 3.5 mm pre-contoured locking 
plate or with clavicular Hook plates. 
All the surgeries were performed under 
general anaesthesia either in a beach chair 
position with the affected arm in a mobile 
position or in supine position with roll of 
towel between scapula to retract clavicle. 
Head being turned to opposite side for 

better view in both positions. Centring 
over the fracture site, horizontal incision 
was taken over superior clavicle. 
Subcutaneous tissue and platysma is 
separated to expose the fracture site and 
fracture was fixed with either of the plates. 
The closure was done in layers. 
Postoperative protocol 
In both the groups, post-surgery the arm 
was immobilized in an arm pouch and 
Antibiotic coverage was given for 5 days. 
Sutures were removed on 12th day post-
operatively. Patients started physiotherapy 
on the first postoperative day following a 
standard rehabilitation protocol: active and 
passive range of movement was 
encouraged within the pain free arc. Active 
range of shoulder motion with abduction 
limited to 80 degrees was started 4 to 6 
weeks post-operatively. X-rays were taken 
preoperative, immediate postoperative and 
subsequently at 4 weeks, 8 weeks, 12 
weeks and 6 months where serial 
monitoring was done regarding placement 
of plate, implant loosening, osteolysis, cut 
out of plate and fracture union. 

Follow up 
Post-operatively, all the patients were 
followed up at 4, 8, 12 weeks and 6 
months. Functional assessment was done 
using Constant-Murley score at each 
follow up. [15,16] 

Results

Table 1: Patient details 
Characteristics Group A(n=25) Group B(n=25) 

Number(n) Percentage (%) Number(n) Percentage (%) 
Age (in years) 

18-35 12 48 13 52 
36-55 9 36 8 32 
>56 3 16 4 16 

Gender 
Male 18 72 19 76 
female 7 28 6 24 

Side of fracture 
Right 11 44 10 40 
left 14 56 15 60 
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Mode of injury 
RTA 15 60 20 80 
Self-fall 8 32 4 16 
others 2 8 1 4 

Union time 
≤ 8 weeks 23 88 20 80 
> 8 weeks 2 12 5 20 

 
The average age of patients was 24.8 
years, ranging from 18 to 28 years. 25 
cases were operated in Group A (pre-
contoured locking compression plate) and 
25 cases were operated in Group B 
(clavicular hook plate). Road traffic 
accident being the most common 

mechanism of injury (70%) followed by 
self-fall (24%). In Group A, 88% had 
union time of 8 weeks or less whereas in 
Group B 80% had union time of 8 weeks 
or less with 14% showing excellent 
outcome.

Table 2: Functional outcome 
Functional outcome at 6 months 

 Group A  Group B  
Excellent 6 24 4 16 
Good 12 48 11 44 
Fair 4 16 8 32 
poor 3 12 2 8 

 
Based on the Constant-Murley score, 24% 
of the patients in the operative group had 
an excellent outcome, 48% had a good and 
16% had satisfactory functional outcome. 
In group B, 16% showed excellent 

outcome, 44% satisfactory outcome and 
32% showed satisfactory outcome. The 
functional outcome was significantly better 
in the operative Group A than in Group B 
during the period of follow up. 

Table 3: Complications 
Complications Group A Group B 
Infection 0 0 
Implant failure 1 1 
Non-union 0 0 
malunion 0 1 

 
One implant failure (in the form of screw 
loosening) was noted in both group and 
there was one incidence of Malunion in 
Group B. 

Discussion 
Clavicle fractures are categorized into 
proximal, mid-shaft and distal fractures. 
Most of them are mid-shaft fractures that 
unite satisfactorily with non-operative 
treatment. In contrary, fractures of the 
distal one third of clavicle are an exception 
that carries a high non-union rate. 

Therefore it is important to recognize this 
distinct clavicle fracture as different entity 
and treat it properly. With the advent of 
newer techniques of fixation, it is expected 
that the problems related to its fixation, 
complications, and outcomes would be 
reduced significantly. Clavicle fractures 
were generally treated by non-operative 
means. The lateral end clavicle fractures 
where the distal fractured fragment is 
small and the deforming forces are great, 
the nonoperative treatment fails as it is 
associated with the significant incidence of 
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complications like malunion, nonunion, 
joint stiffness, etc. The deforming forces 
are due to the powerful pull of the muscles 
along with the presence of the 
coracoacromial ligament and the 
coracoclavicular ligament and the weight 
of the arm. They are responsible for the 
instability of the fracture along with 
malunion and nonunion, which leads to 
functional disabilities. Hence, the need for 
surgical management in the form of stable 
fixation is necessary. Various surgical 
procedures for lateral clavicle fractures 
have been used like K-wire fixation, screw 
fixation, tension band wiring, hook plates, 
non-locking and locking plates.  
Operative management is preferred for 
most displaced fractures as the rate of non-
union is higher following non-operative 
treatment of unstable lateral clavicle 
fractures and the literature ranges from 
11% to 40% in small case series. [17] 
However other associated injuries like rib 
fracture, scapula injury, humerus fracture, 
Radius and/or ulna fracture of ipsilateral 
side also affects the functional outcome of 
that affected upper limb. There are 
numerous options available for the 
operative management. Special pre-
contoured locking plates [18,19] clavicular 
hook plates [20,21] were two of most 
commonly used fixation tools for unstable 
lateral clavicular fracture where both 
showed good functional outcome and 
union rate when compared to other modes 
of fixation. AO hook plate result in rotator 
cuff injury, shoulder stiffness, and 
acromioclavicular joint osteoarthritis 
which has been reported by Henkel et al. 
[22] It is such that it has no rotational 
stiffness but allow normal rotation at the 
AC joint allowing undisturbed bone 
healing. 
Sambandam et al. [23] commented that 
hook plates result in major complications 
despite giving good functional outcome. 
Distal clavicle fracture can also be fixed 
with Distal radius plate. Fixation with K 
wires and applying a tension band is an 

age old technique for these fracture. 
Kalamaras et al. [24] described use of a 
low profile volar distal radius locking 
plate, in which all patients achieved union 
with a mean Constant-Murley score of 96 
and this reported major complication in 
10% of the patients. In our present study, 
there was 100% union and excellent to 
good outcome (By Constant-Murley score) 
in 72% in Group A and 60% in Group B. 
Qureshi et al. [25] for locking plates, 
which showed a union rate of 97.7% and 
Constant-Murley score excellent to good 
outcome in 73% patients. [26] 

Conclusion 
In conclusion, precontoured locking plates 
provide adequate stable fixation for the 
lateral end clavicle fractures and are not 
associated with any major complications. 
This low profile implant is easy to use and 
fits well to the contour of the lateral end of 
the clavicle and offers multi planar screw 
fixation in this small fragment providing 
stability. It may well be the answer to the 
fixation woes of the lateral clavicle 
fractures. Although, larger comparative 
studies between the various surgical 
treatment methods are required to confirm 
the same. 
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