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Abstract

Background: Management of mid shaft of clavicle fracture depends on fracture pattern. Intramedullary
devices can’t be used for communited clavicle fractures. The aim of this study was to evaluate the role of
intramedullary device and plating in mid shaft of clavicle fractures and to compare the results with
studies of other author as available in literature.

Methods: This was a prospective study of 30 patients with mid shaft of clavicle fracture conducted
between March 2022 and march 2023 with a follow up period of 1 year and all patients were assessed by
the DASH score.

Results: both groups were comparable in terms of age, sex, side predominance and mode of injury. The
mean age of the patients was 47.16 years ranging from 22 to 69 years. The average time to clinical union
of the fracture was 11.1 weeks ranging from 7 to 15 weeks. There was a significant statistical difference
in patients who underwent plating in fracture union and radiation exposure with P value < 0.001. the time
to union was shorter in patients who underwent plating and DASH score in both groups improved over
the course of follow up till one year.

Conclusion: By this study we conclude that plating of mid shaft of clavicle fracture is good viable option
in the management of these fractures and has advantages over intramedullary devices in terms of stable
fracture fixation, less radiation exposure and earlier time to fracture union by employing biological
principles of fracture fixation and gives good functional results.
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Introduction

Clavicle is a long bone. It supports shoulder so that the arm can swing away from the trunk.
Clavicle transmits the weight of the limb to the sternum. The clavicle is commonly fractured
by falling on the outstretched hand (Indirect violence). Shoulder abduction results in the
highest compressive and torsional loads on the clavicle, while external rotation generates high
tensile loads M. Clavicle fractures are one of the fractures where recently there has been
considerable interest in primary internal fixation of clavicle fractures, with both plating and
intramedullary devices being used 2. A bimodal age distribution with peaks at ages younger
than 40 and older than 70 further distinguishes the injury's incidence © . The standard of care
is closed treatment using a sling, however new research has shown that non-operative care is
associated with greater incidence of delayed union, non-union, shoulder discomfort, and
shoulder weakening. In a recent clinical series, nonsurgical treatment of badly misplaced
midclavicular fractures resulted in unsatisfactory outcomes in 4.5% to 31% of patients 1. For
operative treatment, open reduction and internal fixation with a 3.5 mm dynamic compression
plate is the standard; however, intramedullary fixation using titanium elastic nail is a less
invasive alternative 81, The orif technique's success depends on careful preoperative
preparation and patient choice. Currently, a pre-contoured anatomic plate is used to reduce soft
tissue irritation and the amount of time needed during surgery to shape the plate to the clavicle.
This technique is not appropriate for patients who are at high risk for multiple falls, alcohol
addiction, or noncompliance. Soft tissue irritation at the extremities of the plate can result from
failing to carefully contour the plate to accommodate the s-shape of the clavicle 1. Typically,
several 3.5-mm screws are inserted into the proximal and distal fragments, and compression
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mode application of the plates is excellent to lower the risk of
delayed union or non-union 1. By avoiding the removal of
soft tissue, intramedullary clavicle fixation may have the
advantage of retaining the periosteal blood supply. Migration
of IM devices into the neck, thorax and spine has been

documented in the immediate and late postoperative periods
o]

Materials and Methods

Between March 2022 and March 2023, 30 patients were
hospitalised and treated for mid shaft clavicle fractures at
Saveetha medical college and hospitals, thandalam. All 30
patients received surgical treatment with IMD or plate
fixation. The indication for surgery was one or more of the
following criteria: completely displaced fracture fragments,
shortening of greater than 2 cm, associated neurovascular
injury, open fractures and threatened skin. Patients with
bilateral clavicle fractures and patients not willing for follow
up were excluded. All patients were seen either at the
outpatients or at the emergency department & following
admission, a thorough history was taken with details
regarding time since injury to presentation to the hospital and
a physical examination was carried out. Patients were
followed up for a 1-year period after undergoing IM or plate
fixation of the clavicle fracture: follow-up was at 3, 6 and 12
months postoperatively. Plain film anteroposterior (AP)
radiographs were obtained at 3, 6 and 12 months post
operatively. Radiographs were assessed for the presence of
union. Union was defined as radiographic evidence of re-
establishment of cortex continuity. Routine blood
investigations were done. The patients were taken up for
surgery after obtaining informed consent & anaesthetic fitness
for surgery.

All procedures were performed under regional/general
anaesthesia under antibiotic cover for both IMD & plate
fixation. Patient underwent surgery in beach chair position.

Plate Fixation

A longitudinal incision was made centred just anterior to the
subcutaneous border of the clavicle over the fracture site.
Anatomical reduction was achieved and where necessary
maintained with reduction forceps. 8-hole 3.5-mm Dynamic
Compression Plate (DCP) was used to achieve good
anatomical alignment of the plate with the clavicle. The plate
was fixed to the clavicle using 3.5-mm cortical screws and
aiming for 4 bicortical screws either side of the fracture.

IMD Fixation

A small skin incision, 1-2cm in length, is made just lateral to
the sternoclavicular joint anteriorly. Blunt dissection to bone
is performed to expose the entry point of the nail. Using
image intensifier, the entry point is obtained using a 2.5-mm
drill bit in the anterior cortex of the medial clavicle 1.5-2 cm
lateral to the sternoclavicular joint. The entry point is enlarged
with a small awl in a lateral direction. The fracture was then
reduced and the TENS nail of size ranging from 2.0-3.5mm
was advanced into the medial clavicle fragment towards the
lateral end of the clavicle with the aid of T-handle chuck until
it reaches a firm position. The protruding TENS nail was cut
and bent and buried towards the bone to prevent skin irritation
and wire migration.

The postoperative rehabilitation was the same for both
groups. Each patient had their injured arm placed into a broad
arm sling for the first 2 weeks after fixation. Pendular
exercises were allowed for the following 4 weeks, then at 6
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weeks after surgery, exercises involving raising the arm upto
shoulder level were permitted Outcomes were assessed using
DASH scoring system. All complications were also recorded.
The postoperative time required to regain full shoulder ROM
in all planes was recorded. Statistical analysis was performed
using SPSS v24 (IBM, United States of America). Statistical
significance was accepted with P-values <0.05.

Results

30 patients of mid shaft clavicle fracture treated with ORIF
and intramedullary device were studied between march 2022
to march 2023. There were 18 males and 12 females patients
in our study with right side being more commonly affected in
20 patients. The mean age of the patients was 47.16 years
ranging from 22 to 69 years. The most common mode of
injury was road traffic accidents followed by slip and fall
(Figure 1). The mean time since injury and presentation to the
hospital was 59 mins ranging from 30 to 120 mins. The
average duration of surgery was 85.1 mins and the mean
blood loss was 90 ml. The average duration of hospital stays
10 days. The average time to clinical union of the fracture was
11.1 weeks ranging from 7 to 15 weeks (Table 1). The
average post-operative DASH score at the end of 3 months
was 24.5 ranging from 19 to 32. Patients who underwent
ORIF had less exposure to radiation when compared to
patients who underwent IMD procedure (Figure 2,3). Post
operatively 2 patients developed surgical site infection which
was treated with appropriate intravenous antibiotics and 2
patients developed malunion of clavicle which was not
troublesome to the patient and they were able to do shoulder
movements without any restrictions. All patients returned to
their preinjury status after 15 weeks and were able to utilize
their shoulder comfortably without any pain (Table 2). There
were no complications such as implant failure, pneumothorax,
neurovascular injury, screw back out encountered in our
study. None of our patients were lost to follow up (Table 3).

Discussion

In our study we compared the results of 30 patients treated
with plating and intramedullary device. Our study showed
male preponderance in both the groups. Previous studies have
concluded that incidence of clavicular fractures is
significantly more common in males due to high energy
trauma.

Anatomically aligned united mid shaft clavicle fracture is
always superior over conservatively treated clavicle. This can
only be accomplished through an open reduction with internal
fixation or a percutaneous operation. Plating is considered
gold standard operative technique for mid shaft of clavicle
fracture because it restores anatomical and mechanical length
and alignment even in comminuted fractures by becoming the
strongest implant. This approach, however, may necessitate a
wider incision and extended exposure, which may result in
complications such as infections, implant failure, refracture
following implant removal, neurovascular damage, non-
union, dysesthesia, and keloid scarring.

Percutaneous intramedullary fixation with TENS nailing is
another emerging mode of fixation. It is also minimally
invasive, preserves fracture haematoma and periosteum,
which promotes abundant callous growth, and improves
cosmesis. According to studies, the average time of union is
substantially shorter since it gives relative stability. It can be
done in either an anterograde or retrograde manner.
Intramedullary nail or pin fixation is minimally invasive, with
smaller skin incisions, less soft tissue stripping, less blood

~115~


https://www.orthopaper.com/

International Journal of Orthopaedics Sciences

loss, a shorter operating time, a shorter hospital stay, a shorter
time for union, and few significant problems. In a study
conducted by Grassi et al found that adverse events such as
infection, re-fracture, and non-union occurred in 35% of
patients undergoing intramedullary fixation; a significantly
higher complication rate than nonoperative treatment [,
Studies conducted by Andrade-silva et al and Meijden et al
found no significance difference in functional outcome in the
results of plating versus nailing 12,

In our study, the plating group and nailing group required
12.67+1.5 weeks for bony union. This timeline was
comparable with the study conducted by Zehir et al when the
time required for bony union in the plating group and nailing
group were 13.81+2.9 weeks and 11.75%2.7 weeks,
respectively 3. In the study done by Silva et al, there was
one major complication of non-union in nailing group with no
major complications seen in plating group. They found a
significant difference in implant related pain between two
groups. Implant related pain was seen in 40% of cases in
nailing group while plating group had only 14% of implant
related pain 4. In our study 2 patients had malunion & 2
patients had infection of which all the 4 patients were
managed with intramedullary devices.

In our study we had a fracture healing rate of 99% with no
cases of any complications at the time of last follow up. We
also reviewed studies of other authors & noted that there were
good fracture healing and outcome rates reported in most of
the studies which compares well with the result of our study.

https://www.orthopaper.com

We thereby conclude by stating that plating is a good option
for the management of mid shaft of clavicle fractures.
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Fig 1: Mechanism of injury

Fig 2: A- preoperative picture of shaft of clavicle fracture; b- immediate post op picture with IMD in situ; c- 3 months post op picture showing
healed shaft of clavicle fracture

Fig 3: a- preoperative picture of shaft of clavicle fracture; b- immediate post op picture fixed with plate; c- 3 months post op picture
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Table 1: Functional outcome in midshaft of clavicle fractures treated with IMD or plate fixation

IMD fixation (n=15) | Plate fixation (n=15)
Mean time for shoulder girdle return to full range of motion compared with
L 9 weeks 5 weeks
uninjured arm (weeks)
Postoperative pain, non-weight bearing (VAS >2) 4 3
Postoperative pain, weight bearing (VAS >2) 5 3

Table 2: Surgical outcome in midshaft of clavicle fracture treated with IMD or plate fixation

IMD (n=15) Plate fixation (n=15)
Malunion rate 2 0
Superficial infection 2 0
Deep infection 0 0
Reoperation rate 0 0
shortening 0 0

Table 3: Demographic distribution of mid shaft of clavicle fracture

o _ Procedure| Procedure Dash score| Dash |Dash score Nq. C_)f Frac_ture o
S.no | Age |Sex| Mode of injury | Side d - - (Atl |score (At| (At3 radiation | union |Complications
one |duration (mins)
month) |2 month)| month) | exposures | (weeks)
1 52 |M RTA R ORIF 95 29 25 23 2 7
2 | 33 |[M| SLIP & FALL R ORIF 90 29 27 23 2 8
3 47 |M RTA R ORIF 105 29 25 21 3 8
4 41 |M RTA L IMD 75 31 28 25 7 12 Malunion
5 55 | F RTA R IMD 80 34 26 24 11 14
6 39 |[M| SLIP & FALL L ORIF 97 28 26 22 4 10
7 48 | F RTA R ORIF 95 29 27 24 3 14
8 29 |M| SLIP & FALL L IMD 70 35 30 26 10 13 Infection
9 39 | F RTA R IMD 77 37 31 28 9 12
10 | 56 | F RTA L ORIF 90 33 29 26 3 8
11 | 22 |M RTA R IMD 80 37 32 29 6 12
12 | 53 | F | SLIP & FALL R IMD 75 37 33 31 9 14
13 | 47 | F RTA R IMD 85 31 26 23 12 13
14 | 54 |M RTA L ORIF 100 29 26 22 6 9
15 | 62 |M RTA R IMD 83 33 28 25 11 10
16 | 67 |M RTA R ORIF 97 29 27 23 5 10
17 | 51 | F RTA L IMD 79 35 32 28 10 12
18 | 63 |M| SLIP & FALL R ORIF 100 27 25 20 7 10
19 | 37 |M RTA L IMD 75 37 35 32 12 15
20 | 43 | F RTA R ORIF 95 31 27 24 2 13
21 | 67 |M RTA L ORIF 90 27 24 19 5 12
22 | 59 | F| SLIP & FALL R IMD 70 35 30 27 8 14 Malunion
23 | 56 | F RTA R ORIF 95 31 29 24 4 9
24 | 45 [M| SLIP & FALL L IMD 80 29 27 23 9 13
25 | 61 | F RTA R ORIF 94 33 29 25 5 8
26 | 31 |M RTA L IMD 65 33 30 28 15 13
27 | 27 |[M| SLIP & FALL R ORIF 96 28 25 21 5 10
28 | 66 |[M RTA R ORIF 90 31 27 22 5 8
29 | 30 (M| SLIP & FALL R IMD 60 31 29 25 8 13
30 | 35 | F RTA R IMD 70 31 27 24 13 14 Infection
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