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Abstract

Background: Undisplaced midclavicular fractures are
generally managed conservatively. Imminent perforation of
the skin, impending or existing neurovascular compromise
and the floating shoulder represent absolute indications for
operative treatment. Gross displacement of fracture fragments,
aswell as non-unions, are seen as relative indications for
surgical fixation. Plate osteosynthesis is the standard operative
treatment, but higher complication rates have been described
with this technique.

Aimof Sudy: The aim of this work was to study the short
term results of treatment of displaced fractures of the middle
third of the clavicle using percutaneous elastic intramedullary
nails.

Patients and Methods: This study was a prospective case
series carried out on twenty patients with displaced fractures
of the middle third of the clavicle presented to Tanta University
Hospital from September 2016 to January 2018 and treated
by percutaneous elastic intramedullary nails.

Results: In this study 20 patients were included with a
mean age of 26.40+8.91 years, 17 patients (85%) were males
and 3 patients (15%) were females. Three patients (15%) had
associated medical conditions. The time lapse before surgery
in the studied patients ranged from 1 day to 10 dayswith a
mean 4.60+2.93 day. Open reduction was done in 6 cases
(30%) out of 20 cases after failed closed reduction of fracture.
Time of union in the studied patients ranged from 8 weeksto
12 weeks with a mean 10.0+1.33 weeks with an exception of
one case which presented with hypertrophic non-union. Time
of union in the studied patients ranged from 8 weeksto 12
weeks with a mean 10.0+1.33 weeks with an exception of
one patient which presented with hypertrophic non-union.
The final Constant score was 95.70+13.55. Excellent results
in fourteen patients (70%), good in four (20%), fair in one
(5%), and poor in one (5%). Pain was moderate in one patient
(5%), while 19 (95%) reported absence of pain. Time of union
ranged from 8 weeks to 12 weeks with a mean 10.0+1.33
weeks with an exception of one case which, presented with
hypertrophic non-union. Complications encountered were
infection in one patient (5%), medial skinirritation in two
(10%), dorsolateral migration in two (10%) and hypertrophic
non-union in one patient (5%).
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Conclusions: Elastic stable intramedullary nailing (ESIN)
is an image dependant procedure indicated best for young
medically free patients with acute simple 2 part middle third
clavicle fracture. Main advantage of thistechnique is providing
amore rapid free movement of the shoulder and an earlier
return to daily activities than the conservative treatment. In
comparison with plate fixation, the procedure is lessinvasive,
no loss of fracture haematoma, rapid union, and less infection.
No major surgery for removal with lessinjury to surrounded
neurovascular structures. Smaller incision is required with
superior cosmesis. There was statistically significant relation-
ship between the final score and the patients' age and associated
medical conditions.
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Introduction

THE clavicleis along, dual-curved bone that
formsthe only direct link between the axial (via
the sternoclavicular joint) and appendicular (via
the acromioclavicular joint) skeletons [1,2]. Any
force absorbed by the upper extremity is transmitted

to the thorax through the clavicle. Thisfact, in
addition to its superficial location, explains why
itisvulnerableto injury [3].

The incidence of clavicle fracturesin adults
appears to be increasing because of several factors,
including high-velocity vehicular accidents and
the increase of popularity of contact sports [4].

The clavicle is the most commonly broken bone
in the human body, accounting for up to 2.6% of
all fractures seen in hospital emergency admissions.
These injuries are most common in younger pa-
tients, often associated with direct or indirect
traumarto the clavicle [5].

The clavicleis classically divided into thirds
when describing the location of the fracture. Frac-
tures of the middle third, or midshaft, are the most
common, accounting for up to 80% of all clavicle
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fractures, followed by lateral third fractures (12%
to 15%) and lastly medial third fractures, (5% to
6%) [6].

The location of the fracture, along with the
degree of displacement and association of surround-
ing structures, isimportant to consider for treat-
ment. Traditionally, clavicle fractures have been
treated with nonoperative management, but high-
quality randomized studies have recently begun to
change the evidence-based management of these
fractures [7]. Imminent perforation of the skin,
impending or existing neurovascular compromise
and the floating shoulder represent absolute indi-
cations for operative treatment. Gross displacement
of fracture fragments, as well as non-unions, are
seen asrelative indications for surgical fixation.
Plate osteosynthesis is the standard operative treat-
ment, but higher complication rates have been
described with this technique [g].

Elastic stable intramedullary nailing (ESIN) is
aminimally invasive procedure that provide a
three-point fixation within the S-shaped clavicle
and aims at exact restoration of the clavicular
length with early return to full activity, with a good
cosmetic result because of asmaller incision, less
soft tissue dissection and relative stability that
encourages callus formation [9].

Patients and M ethods

This study was a prospective case series carried
out on twenty patients with displaced fractures of
the middle third of the clavicle presented to Tanta
University Hospital (from Jan. 2017 to May 2018)
and treated by percutaneous elastic intramedullary
nails.

Theinclusion criteria include;
- Age above 18 and below 65 years of age.
- Duration less than 2 weeks.

- Displaced or angulated mid-shaft fracture with
shortening and axial malalignment.

The exclusion criteria include:

- Pre-existent morbidity of the ipsilateral arm,
shoulder or hand.

- Presence of neurovascular injury.
- Pathological fractures.

Methods:
Data wer e collected according to:

- Personal data (Name, Age, Sex, Occupation and
Timelag prior to presentation).

- History of the present symptom (M echanism of
injury and Presence of pain and swelling).

- Clinical examination.
- Radiological evaluation.

Treatment:

All patients were treated using percutaneous
elastic stable intramedullary nails.

Anaesthesia and positioning: Surgery was per-
formed with the patient under general anaesthesia.
Prophylactic antibiotic prophylaxis (3 rd generation
cephlosporins) was given.

Sinincision: A short skin incision of about
1lcm was made just lateral to the sternoclavicular
joint centred above the medial end of the clavicle
localised by image intensifier.

Procedure: The medullary cavity of the clavicle
was opened using an awl about 1cm lateral to the
sternoclavicular joint. The awl was pointed laterally
in-line with the clavicle and angled at about 30°
to the coronal plane. Care was taken not to perforate
the dorsal cortex in order to avoid major compli-
cations.

Closure: Closure of skin was performed by
single simple interrupted suture using 3-0 prolene.
In case of open reduction a standard closure of the
other wound was then performed in layers using
2-0 absorbable sutures for the myofascia and sub-
cutaneous tissue then subcuticular stitch for the
sKin.

Follow-up: All patients were followed up clin-
ically and radiologically for at least six months.

Satistical analysis:

The collected data were evaluated and statisti-
cally analysed using arithmetic mean, standard
deviation, t-test, and chi-square. The difference
was considered significant when p<0.05.

Results

Final score:

At the end of the follow-up period, the mean
score was 89.70+13.55 ranging from 48 to 100
according to the modified Constant and Murley
shoulder score. Fourteen patients (70%) had excel-
lent results, four patients (20%) had good results,
one patient (5%) had fair result, and one patient
(5%) had poor result.

Activity of daily living:
At the end of the follow-up period, the mean

final Constant score for activity of daily living was
18.80+3.69 ranging from 8 to 20.
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Union:

Time of union in the studied patients ranged
from 8 weeksto 12 weeks with amean 10.0+1.33
weeks with an exception of one patient which,
presented with hypertrophic non-union.

Patient presentation:

A 42 year old male manua worker. Total score
was 100 (ADL: 20, no pain, full range forward
elevation and abduction, full external rotation and
internal rotation). Union occurred after 12 weeks.
The patient was graded as excellent.

Table (1): Distribution of the studied patients regarding the
final score according to a modified Constant and
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Table (2): Distribution of the studied patients regarding
Activity of daily living.

Activity of daily living No. %
Activity level:
Full work 18 90.0
Full recreation/sport 18 90.0
Unaffected sleep 20 100.0
Positioning:
Up to neck 2 10.0
Above head 18 90.0
Min.-Max. 8.0-20.0
Mean £ SD 18.80+3.69

Table (3): Distribution of the studied patients regarding union.

Murley score.

Final score No. %
Excellent (91-100) 14 70.0
Good (75-90) 4 20.0
Fair (60-74) 1 5.0
Poor (<60) 1 5.0
Min.-Max. 48.0-100.0
Mean + SD 89.70+£13.55

Union (weeks) No. %
Non union 1 5.0
Union 19 95.0
Min.-Max. (n=19) 8.0-12.0

Mean = SD 10.0+1.33

(A)

©

Fig. (1): (A): Preoperative X-ray. (B): Immediate post-operative. (C): X-ray after six months.

Discussion

Many authors advocated primary surgical treat-
ment of displaced injuries. Imminent perforation
of the skin, impending or existing neurovascular
compromise and the floating shoulder represent
absolute indications for operative treatment. Gross
displacement of fracture fragments, as well as non-
unions, are seen as relative indications for surgical
fixation [4].

A variety of intramedullary devices including
Knowles pins, Kirschener wires, Hagie pins and
Rockwood pins have been used [10] . Implant mi-
gration with fatal complications, implant failure
and mal- and non-unions have been mentioned as
complications [11].

To overcome the disadvantages of previously
described methods minimally invasive ESIN was
established as an aternative to plate fixation. Jubel
et a. [12] showed that the correction of clavicular
shortening is a prerequisite of good functional
outcome.

Jubel et a. [12] had prospective study on in-
tramedullary fixation techniques using the elastic
stable Ti nail for the treatment of displaced mid-
clavicular fractures. Radiological assessments
documented fracture healing, and clinical outcomes
scores were obtained. As a conclusion, intramed-
ullary fixation of displaced midclavicular fracture
was successful in terms of clinical outcome and
rapid resumption of sporting activities. This treat-
ment should be offered to athletes as an alternative
to non-operative treatment [11].
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The final Constant score after 6 months was
95.70+13.55. 14 patients had excellent results, 4
patients had good results, 1 patient had fair result
and 1 patient had poor results. In comparison with
Narsariaet al. [13] study showed higher score for
the plating group, while Assobhi [14] study showed
higher score with the nailing group. However, both
documented no significant difference between the
two groups regarding functional and radiological
outcome at the 2-year follow-up. Keihan et a. [15]
case study showed that 10 patients out of 13 had
a Constant score of 100, two patients were 90 and
one patients was 95. Christoph Meier et a. [9] case
series showed Constant shoulder score averaged
81 after 7 days. After 6 months and after hardware
removal, all patients (n=13) presented with basi-
cally normal shoulder function (mean : 98, range
: 93to 100).

Time of union in the studied patients ranged
from 8 weeks to 12 weeks with amean 10.0+1.33
weeks with an exception of one case which started
hard work after 2 weeks. He presented with hyper-
trophic non-union and went through revision by
nail removal and fiaxation by plate and screws.
Hartmann et al. [16] study fracture healing was
assessed with a mean follow-up time of one year.
All fractures healed clinically and radiologically
between 8-11 weeks. Non-union was not observed.
Kettler et al. [17] case study (95 patients) showed
that the bone healing was judged as optimal in 81
patients by the end of the 12 th week, whilein 4
patients a hypertrophic callus formation but without
neurological symptoms. In 2 patients a nonunion
persisted. An atrophic non-union was seen in a 42-
year-old smoker with the nail in situ for 12 months;
however, she remained clinically asymptomatic.
A second patient with a nonunion after premature
implant removal had a plate fixation after 6 months.
In Keihan et al. [18] case study clinical union was
achieved in 3-5 weeks and radiographic union
appeared in 6-12 weeks.

Conclusions:

Elastic stable intramedullary nailing (ESIN) is
an image dependant procedure indicated best for
young medically free patients with acute simple 2
part middle third clavicle fracture.

Main advantage of this techniqueis providing
amore rapid free movement of the shoulder and
an earlier return to daily activities than the con-
servative treatment. In comparison with plate fix-
ation, the procedureislessinvasive, no loss of
fracture haematoma, rapid union, and less infection.
No major surgery for removal with lessinjury to

surrounded neurovascular structures. Smaller inci-
sion isrequired with superior cosmesis.

There was statistically significant relationship
between the final score and the patients’ age and
associated medical conditions.

Recommendation:

- Time lapse before surgery should not exceed 4
daysto facilitate closed reduction.

- Trying entry point to be from the lateral end
(retrograde) to avoid manipulation medially as
it more risky.

- Preoperative CT scan to measure the medullary
canal width, which help in selection the best nail
size.

- Conservative treatment still have the upper hand
in midshaft clavicular fractures unless surgery
istruly indicated.
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