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ABSTRACT:

KEYWORDS Introduction:

Displaced Clavicle fracture is one of the most common bony injuries.

clavicle fracture, They account for 2.6% to 4% of adult fractures and 35% of injuries to the shoulder

Anatomical girdle.The clavicle is an S-shaped bone. It acts as a strut between the glenohumeral joint and

locking plate, the sternum and also has a suspensory function to the shoulder girdle . The shoulder hangs

functional from the clavicle by the coraco-clavicular ligament

outcome,

radiological Objectives:

outcome, To analyze the functional results of displaced fracture clavicle treated with open reduction

complications and and internal fixation with anatomical locking plate To study the duration of union. To study

ORIF with plate the complications of displaced fracture clavicle and their management.

osteosynthesis
Methodology:
Study design:
This is a prospective study of functional outcome of functional outcome of displaced
fracture clavicle treated with anatomical locking plate.The study is conducted in the
department of Orthopaedic surgery at VMKV Medical College and Hospitals, Salem.

Inclusion Criteria:

1) Either sex, aged more than 18 years

2) Patients who were medically fit and willing for surgery.
3) Patients who have given a written informed consent

4) Comminuted fractures

5) Displaced fractures (>2cms)

6) Shortening (>2cms)

7) Segmental fractures

8) Fractures with tenting of the skin.

Exclusion criteria:

1) Open fractures

2) Pathological fractures

3) Established nonunion from previous fractures

4) Associated neurovascular injury or injuries of shoulder girdle
5) Clinically important neuromuscular upper limb disability
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6) Previous operations to shoulder or clavicle
7) Previous fractures around the clavicle

Results:

This study is a prospective study which was conducted in the Department of Orthopaedics.
A total of 30 cases who sustained fractures of clavicle were included in the study as per the

inclusion and exclusion criteria.

Table 1: Distribution of sample based on age:
AGE IN YEARS

NO OF CASES PERCENTAGE

18 -30

9

30

31-40

20
41-50

23.33
51-60

16.66

61-70

3

10

Graph 1: Distribution of sample based on age: 70

Table 2: Distribution of sample based on gender:
SEX NO OF CASES

PERCENTAGE

MALE

22

73.33

FEMALE

8

26.66

Graph 2: Distribution of sample based on gender: 71

Table 3: Distribution of the sample based on side of
involvement

Side

NO OF CASES

PERCENTAGE

RIGHT

3266

11

36.66%

LEFT

19

63.33%

Graph 3: Distribution of the sample based on side of
involvement : 72

Table 4 : Distribution of sample based on mode of
injury:

MODE OF INJURY

NO OF CASES

PERCENTAGE

FALL ON AN OUT

STRECHED HAND

6

20%

RTA

24

80%

Graph 4: Distribution of sample based on mode of
injury: 73

Table 5: Fracture type based on Allman’s Classification
TYPE

NO OF CASES

PERCENTAGE

|

26

86.66

I

13.33
I
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Graph 5: Fracture type based on Allman’s
Classification : 74

Table 6: Distribution of sample based on functional
outcome:

Constant Murley score:
Constant
Murley score
NO OF CASES
PERCENTAGE
RESULT
90-100

28

93.33%
Excellent

80-89

2

6.66%

Good

70-79

Fair

0-70

Poor

Graph 5: Distribution of sample based on functional
outcome

Conclusion :

There are various operative methods for the treatment of
displaced clavicle fractures, they include intramedullary K-
wire fixation or Steinmann pin fixation and plate fixation.
The procedures using the former two materials have
disadvantages of resulting in low resistance to torque, carry
risks of pin loosening and also infection, they require a
long-term fixation period.

Open reduction and internal fixation with plates, which can
be effective in obtaining anatomical reduction and help in
applying direct compression to the fracture site, and also
producing resistance to torque. Some of which include
Sherman plates, dynamic compression plates, and
sernitubular plates, etc. However, it is disadvantageous in
the sense of achieving firm fixation as it is difficult for the
plates to hold the clavicle in cases of severely comminuted
clavicle fractures. In such cases reconstruction plates which
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can be manipulated to fit the contour of the clavicle can be
used.

In this study, the use of anatomical locking plates did not
result in

complications, such as injury to subclavian artery and
brachial plexus injuries.

Despite piercing either cortex in a few badly comminuted
cases, except that there were 2 cases which had delayed
union which is comparatively less than that treated with
conservative methods. No nonunion, or functional
disabilities were observed in these cases.

The advantages of anatomical locking plate include: it
ensures strong

fixation due to locking between the screw and plate, blood
supply preservation as there is minimal contact between
plate and cortical bone. Screws are to be fixed onto both
cortexes which helps in preventing screw loosening or
instability.

Limitations: Unfortunately, surgical treatments for clavicle
fractures leave distinct scar at the fracture site near the
shoulder. Surgical scars are currently considered major
limitation due to the increasing demand for aesthetics these
days.

But no patients in our study had any hypertrophic scarring
or any infection after the surgery and none complained of
any discomfort in carrying out their daily activities.
However, the patients should be informed about the
possible appearance of surgical scar and surgical
techniques should be improved in order to minimise the
problem. The other limitation is that the conclusions drawn
from this analysis cannot be generalized because of the
sample size is less.

Keywords:

Displaced clavicle fracture, Anatomical locking plate,
functional outcome, radiological outcome, complications
and ORIF with plate osteosynthesis.

Introduction:

Clavicle fracture is one of the most common bony injuries.
They account for 2.6% to 4% of adult fractures and 35% of
injuries to the

shoulder girdle.1 The clavicle is an S-shaped bone. It acts
as a strut

between the glenohumeral joint and the sternum and also
has a

suspensory function to the shoulder girdle . The shoulder
hangs from the

clavicle by the coraco-clavicular ligament.
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According to the Allmans system of classification,
clavicular fractures

are divided into 3 groups.

* Group I: Middle-third fractures.

* Group II: Lateral-third fractures.

* Group III: Medial- third fractures.

Allmans classification, clavicular fractures

Most common site of fracture is the middle third segment
of the

clavicle (midclavicular region) because its weakest point is
at the junction of the middle and lateral third of the clavicle
and which accounts for most

fractures occurring in this region.

Numerous forces (ligamentous and muscular) act on the
clavicle. In

order to understand the nature of displacement of clavicle
fractures and why certain fracture patterns need to be
surgically stabilized, knowledge of these differing forces is
necessary.

- Ligamentous and muscular attachments of clavicle
Midclavicular fracture is one of the most common injuries
of the skeleton, representing 3% to 5% of all fractures and
45% of shoulder injuries and its annual incidence is about
64/ 100 000 population. Breaks of the shaft form 70% to
80% of all clavicular fractures; lateral fractures contribute
15% to 30%, and medial fractures, at 3%, are relatively
rare.

Open clavicular fracture is an absolute rarity, found in only
0.1% to 1%

of cases. The rate of clavicular fractures is more than twice
as high in men as in women. The peak incidence was found
to usually occur in the third decade.

The mainstay of treatment has long been non-operative.
More recent data, based on detailed classification of
fractures, suggest that the

incidence of nonunion in displaced clavicular fractures in
adults is between 10 and 15%. Clavicular fractures have
traditionally been treated non-operatively.

3268

Surgical treatment of clavicular fractures was not favored
due to relatively frequent and serious complications.
However, the prevalence of non-union or mal-union in
displaced clavicular fractures after conservative treatment
is higher than previously presumed and fixation methods
have evolved. Surgery is accepted more and more as
primary treatment for displaced clavicular fractures, mainly
because the results of non-operative treatment are
interpreted as inferior to operative treatment both clinically
and functionally. If there is wide separation of fragments
persistently with

the interposition of soft tissue it may lead to failure of
closed reduction. There is 15% nonunion rate in widely
displaced fractures of the clavicle treated without surgery.
And all fractures with displacement of more than 2cm
resulted in nonunion.

Several studies have examined the safety and efficacy of
primary open reduction and internal fixation for completely
displaced clavicular fractures and have noted high union
rate with a low complication rate.7 Using anatomical
locking plate in a large number of complex clavicle
fractures a satisfactory outcome with a low complication
rate has been demonstrated in few studies. Primary internal
fixation of displaced clavicular fractures has shown a
predictable outcome and an early return to functioning.9
While majority of clavicle fractures are benign, but
associated life- threatening intrathoracic injuries are also
possible. Complications vary based on location of fracture.
Fracture of the clavicle is associated with many
complications like delayed union, nonunion, brachial
plexus compression (which is a result of hypertrophic
callus formation), compression or laceration of the great
vessels, injuries to the neurovascular bundle, trachea, or
esophagus, and the pleural dome, poor cosmetic
appearance, intrathoracic injury and life threatening
pneumothorax.

Neurovascular structures in the vicinity of clavicle The
consensus that a great majority of clavicular fractures will
heal with non operative treatment is now no longer valid.
The amount of pain and disability during the first three
weeks of conservative treatment has been underrated and
the common view that nonunion does not occur is wrong.
After conservative treatment a displaced fragment may
cause

pressure on the retro clavicular part of the brachial plexus
and can cause symptoms.

Hence there can be a spectrum of injuries requiring careful
assessment and individualized treatment. There are
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subgroups of individuals who appear to be predisposed to
the development of non-union as a complication either
from intrinsic factors such as age or gender, or from the
type of injury sustained. There are various methods for
treating clavicle fractures:

* intramedullary K-wires

+ Steinmann pins fixation
* plate fixation.

(a)

(b)

(<)
Various methods for treating clavicle fractures :

There are various plates used in treatment of clavicular
fractures

Which include:

« Anatomical locking plates,

* Recon plate,

« Sherman plates,

 Dynamic compression plates and

« Semitubular plates.

=
,/,f'
s

(a) (b)

(a) Dynamic compression plate (b) semi tubular plates used
in clavicle

fracture fixation.

We have taken up this study to evaluate the functional
outcome after
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fixation of displaced clavicular fractures with anatomical
locking plate and to gain a deeper understanding of results
and problems associated with this procedure.

Four different plate variants (Anatomical locking plates)
allow surgical

treatment for numerous types of clavicle fractures

Methodology:

Study design:

This is a prospective study of functional outcome of
functional

outcome of displaced fracture clavicle treated with
anatomical locking plate The study is conducted in the
department of Orthopaedic surgery at VMKV Medical
College and Hospitals.salem

Inclusion Criteria:

1) Either sex, aged more than 18 years

2) Patients who were medically fit and willing for surgery.
3) Patients who have given a written informed consent

4) Comminuted fractures

5) Displaced fractures (>2cms)

6) Shortening (>2cms)

7) Segmental fractures

8) Fractures with tenting of the skin.

Exclusion criteria:

1) Open fractures

2) Pathological fractures

3) Established nonunion from previous fractures

4) Associated neurovascular injury or injuries of shoulder
girdle

5) Clinically important neuromuscular upper limb
disability

6) Previous operations to shoulder or clavicle

7) Previous fractures around the clavicle

Participants:

Patients meeting the inclusion and exclusion criteria were
recruited

from the VMKYV. Participants were given information
sheet, and written

informed consent is obtained from those willing to
participate in the study.

Study approval and registration:
The study was approved by the Instituitional Ethics
Committee, and
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registered VMKVMC&H / IEC/ 21/ 052.

Procedure:

Data of 30 patients is being collected who presented to
VMKYV, Salem with displaced fracture clavicle and
informed consent is taken from all those patients for their
inclusion in this study.

Intra operative images :

A detailed history is taken, to ascertain the mode of injury
and plain

radiograph AP view of the involved shoulder and chest
Xray AP view is also taken. AIll routine blood
investigations are done, as required for anaesthetic
clearance, and under general anaesthesia, patient is treated
by open reduction and internal fixation with anterosuperior
plating.

Photograph 1: Surgical procedure for displaced clavicle fracture with
anatomical locking plate

Photograph 3: 6weeks, 12 weeks, 12 months follow up X-rays

12 WEEKS POST OPERATIVELY

Photograph 4: CASE1 - Images depicting range of movements at follow up Photograph 5: CASE 2- Images depicting range of movements at follow up
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Table 1: Distribution of sample based on age:

18-30 9 30
31-40 6 20
41 =50 7 2333
51-60 5 16.66
61 =70 3 10

Graph 1: Distribution of sample based on age:

Discussion:

There are various operative methods for the treatment of
displaced clavicle fractures, they include intramedullary K-
wire fixation or Steinmann pin fixation and plate fixation.
The procedures using the former two materials have
disadvantages of resulting in low resistance to torque, carry
risks of pin loosening and also infection, they require a
long-term fixation period.

Open reduction and internal fixation with plates, which can
be effective in obtaining anatomical reduction and help in
applying direct compression to the fracture site, and also
producing resistance to torque. Some of which include
Sherman plates, dynamic compression plates, and
sernitubular plates, etc.

However, it is disadvantageous in the sense of achieving
firm fixation as it is difficult for the plates to hold the
clavicle in cases of severely comminuted clavicle fractures.
In such cases reconstruction plates which can be
manipulated to fit the contour of the clavicle can be used.
In this study, the use of anatomical locking plates did not
result in complications, such as injury to subclavian artery
and brachial pexus injuries. Despite piercing either cortex
in a few badly comminuted cases, except that there were 2
cases which had delayed union which is comparatively less
than that treated with conservative methods. No nonunion,
or functional disabilities were observed in these cases.

The advantages of anatomical locking plate include: it
ensures strong fixation due to locking between the screw
and plate, blood supply preservation as there is minimal

3271

Table 2: Distibution of sample based on gender:

MALE n 7333

FEMALE 8 26.66

Graph 2: Distibution of sample based on gender:

FEMALE 267%

MALE 733%

M vAE I FEMALE

contact between plate and cortical bone. Screws are to be
fixed onto both cortexes which helps in preventing screw
loosening or instability. Limitations: Unfortunately,
surgical treatments for clavicle fractures leave distinct scar
at the fracture site near the shoulder. Surgical scars are
currently considered major limitation due to the increasing
demand for aesthetics these days.

But no patients in our study had any hypertrophic scarring
or any infection after the surgery and none complained of
any discomfort in carrying out their daily activities.
However, the patients should be informed about the
possible appearance of surgical scar and surgical
techniques should be improved in order to minimise the
problem. The other limitation is that the conclusions drawn
from this analysis cannot be generalized because of the
sample size is less.
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