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Introduction

The main factor in each treatment method of clavicular 
fracture is not only getting the fractured fragments conso-
lidation but also getting an early, complete functional reha-
bilitation and the reduction of the work disability term [1, 
2, 5, 6, 7, 10, 11].  The fact, that in the surgical treatment of 
the patients with clavicular fractures are proposed different 
methods, confirms the existence of multiplicity difficulties 
faced by trauma surgeons [3, 4, 8, 9,12,13,14], both in iden-
tification of the method and its performance, coming out 
from the inventory of technical resources [15, 16, 17, 18, 20, 
25, 26].

Until now, the most spread out method of treatment 
of a clavicular fracture is the intramedullary osteosynthe-
ses realized with a stainless steel rod made by following the 
Bogdanov’s example (IXI8H9T mark) with the length of 125 
mm and 3.5 thickness and on brooches from stainless steel 
(IXI8H9T mark) made after Kirschner and Elizarov’s exam-
ple with the diameter of 1.8 and 2.2 mm which are not pro-
viding a stable fixation of the fragments and require a stable 
external immobilisation [21, 22, 23, 24, 27, 28].  Therefore, 
this kind of a method excludes the possibility of an earli-
er functional treatment.  The drawbacks of the traditional 
methods of described surgical treatment using intraosseous 
fixators, increase the percentage of complications and poor 
results.
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Abstract
Background: The negative results of the clavicle fractures treatment represent a high percentage, which implies the search of new methods designed to 
improve these results. Thus, a new method of stable and functional osteosynthesis of the clavicle fractures were proposed for this improvement, namely 
that performed with the external fixator. In connection with this, a comparative analysis of the results between the stability and efficacy of osteosynthesis 
of the the clavicle fractures by using the external fixator proposed by us and the traditional methods was conducted.
Material and methods: For a better deduction and evaluation of the clavicle fractures treatment methods, it was established a task based on a clinical-
radiological examination at 124 patients with clavicle fracture, which constitutes 2.7% of the number of patients hospitalized with skeletal fractures. Thus, 
for better surgical treatment results of clavicle fractures at the patients, was introduced a new stable and functional osteosynthesis method of the clavicle 
fracture treatment with an external fixator.
Results: The application of the stable-functional osteosynthesis method of the clavicle fractures with an external fixator’s help succeeded in a reduction 
of the medium – term work incapacity, the quantity of mistakes and complications reduction and the considerable increase of the positive results of the 
treatment, while not neglecting the economic aspect on the background of the shortcomings exclusion of traditional surgical methods.
Conclusions: The stable and functional osteosynthesis method of the clavicle fractures treatment with an external fixator versus the traditional treatment 
methods ensures the possibility of early functional treatment, also reducing the average of work incapacity term, mistakes and complications appeared 
as consequences of traditional treatment methods application and offers the possibility to use it at all specialized surgical care levels.
Key words: osteosynthesis, external fixator, clavicular fracture.

Objectives

1. Elaboration of a new osteosynthesis method of cla-
vi-wcular fragments fixed with an external fixator, simple 
in the way of the assembly and manufacturing, which will 
exclude the shortcomings of traditional methods of surgi-
cal treatment and its application to any level of specialized 
surgical aid.

2. Application of the developed method by the stable-
functional surgical treatment of clavicular fracture in the 
clinic and determining the indications and contraindica-
tions on its utilization.

3. Obtaining a reduction of the time limits of incapac-
ity for work, the number of errors and complications and 
increasing the percentage of the good results, using the pro-
posed new method of treatment.

4. The study and comparison of the results of an early 
treatment and on time distance, of the period of work in-
capacity, of the mistakes and complications at the patients 
treated by applying the new method of stable-functional 
osteosynthesis, in comparison with the results of treat-
ment through the traditional surgical methods.

Analysis and comparison

The analysis of observations of surgical treatment using 
traditional methods has been made on 61 patients.  Typi-
cally, surgical treatment is applied after orthopedic ineffec-
tive reduction (59%).
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Therefore, as indications for applying the surgical inter-
vention have served the displacements on the longitudinal 
radius fragments larger than the diameter of the bone.

The term of work disability of the patients treated ac-
cording to traditional methods accounted 72.7-24.5 days.   
At the patients, who in the postoperative period never had 
complications, the term of work incapacity amounted to 
58-17.2 days; at the patients, to whom the complications 
emerged during the postoperative period, it grew up to 
81.3-12.5 days. After performing the intraosseous and com-
bined osteosynthesis for the fixator removing, it is required 
a surgical reintervention. According to our calculations, the 
period of work incapacity after removing the fixator consti-
tuted 6.6-3.0 days, a total of 79.3-27.5 days.

Throughout the surgical treatment, according to tradi-
tional methods, surgical errors and complications were de-
tected at the 21 patients (34.7%). A total of 28 were identified 
for complications. The most common, from 21.4 percent of 
the total number of complications, have been: migrating 
rod; skin perforation; slower consolidations; pseud-arthro-
sis – 14.2%.

Examination of the mistakes and complications con-
firmed that the main factor that led to their appearance was 
the multi-traumatic surgical intervention and the instabil-
ity of the osteosynthesis that have influenced negatively the 
outcome of the  treatment, therefore, the ”unsatisfactory” 
results amounted to 14%.

Results over time of the treatment with traditional surgi-
cal methods were examined at 50 (81.8%) patients. Accord-
ing to our calculations, excellent analysis results were ob-
tained from 21 (42.8%) patients, good – 14 (28.0%) patients, 
satisfactory at – 8 (16.0%) patients and unsatisfactory – 7 
(14.0%) patients.

In this context, the unsatisfactory results, obtained by us 
on the basis of clavicular fractures treatment observations 
with traditional surgical methods, require new methods of 
innovation of a less traumatic osteosynthesis that would:

– Ensure a stable fixation of fragments without applying 
an external immobilization;

– Retain the full function in the joints of upper limb in-
volved in trauma;

– Shorten the period of incapacity for work and the 
number of errors and quantitative complications;

– Improve the results of treatment;
– Give the option of completing treatment at any level 

of aid.

The advantages and effectiveness of the external 
fixator using

In the view of these reasons, the surgical treatment per-
formance at the patients with clavicular fractures is trivial.

The development of a simple and reliable method of 
treatment of the clavicular fractures, less traumatic, which 
would provide the opportunity to carry out them at any level 
of specialized surgical aid, in our view, is timely and actual.

These assumptions have formed the idea of the innova-
tion of an external fixator (innovation certificate No 2784 
RM), as well as the elaboration of new methods of osteo-

synthesis using it (certificate of innovation No 2785 RM) in 
different variants (innovation certificate No 2809 RM).

In order to provide the effectiveness research of the use 
of the external fixator and mechanical force of fragments 
characteristic for the fixator, was evaluated through experi-
mental samples, the comparability of mechanical fixation 
force of the fragments by using the proposed fixator and the 
mechanical fixation force of the fragments by traditional 
methods application of surgical treatment – the rod made 
by Bogdanov’s example and two brooches made by Kirsch-
ner and Elizarov’s example.

The innovated method of osteosynthesis of clavicular 
fragments and their fixation with external proposed fixator 
has been applied in clinical conditions on 63 patients. In the 
process of applying in clinic, we used 2 variants of the os-
teosynthesis method. For each variant have been developed 
specialized indications.

The application of osteosynthesis method of the external 
fixator assembled in the first version underwent 51 patients, 
in the second variant – 12 patients.  The average time of 
the fragments fixation with external fixator was 35.3+-3.38 
days. The mean time of work incapacity amounted to 46.2+-
5.7 days.

In the process of applying the proposed external fixator 
in clinic were discovered mistakes and complications at 7 
(11.4%) patients. It is appropriate to mention that mistakes 
and complications were common during the method learn-
ing in clinic and influenced essentially the outcome of the 
treatment at 3 (4.74%) patients.

The overtime results were examined by us at 57 (93.6%) 
patients.  Excellent results were obtained at 48 (81.39%), 
good – 8 (13.59%), satisfactory – 2 (3.2%) patients, unsatis-
factory at one sick person (1.6%).  The obtained results as a 
consequence of surgical treatment with the help of the  ap-
plication in clinic  of the osteosynthesis method with exter-
nal fixator mounting, confirm the efficacy of the developed 
method by obtaining excellent and good results at the 56 
(94.98%) patients.

The medium-term work incapacity at the patients treat-
ed by surgical implants and osteosynthesis method of the 
fragments, developed by us and fixed with external pro-
posed fixator, compared to traditional surgical methods (os-
teosynthesis with  Bogdanov’s rod, Kirschner’s 2 brooches, 
combined) has been reduced by 1.76 times (P < 0.01).

The mistakes and complications detected in the treat-
ment of clavicular fractures according to the method devel-
oped by us, in comparison with mistakes and complications 
detected in the treatment of patients after surgical tradition-
al treatment, have been three times reduced.

The comparison of overtime results, confirms high per-
centage of excellent and good results of 24.98% versus per-
centage of excellent and good results in treating patients 
by traditional surgical methods, which are relative  one to 
another 1.5:1 (P < 0.01), to the application of traditional 
methods in terms of 6.5:1 (P < 0,05) when using the method 
developed by us.

Therefore, the average of the hospital stay of patients 
treated by the utilization of the developed method was re-
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duced by 1.4 times (P < 0.001), and the medium-term work 
disability by 1.8 times (P < 0.01).

In this context, taking into account, that the new treat-
ment method ensures reduction of work incapacity term, 
the reduction of the number of mistakes and complications, 
substantial improvement of the treatment results,  the eco-
nomical effect increase and the exclusion of the shortcom-
ings of traditional surgical methods, the innovative method 
can be recommended as an alternative method of treatment 
of clavicle fractures in trauma practice at any surgical spe-
cialized aid level.

Conclusions

The research of literary sources has justified the assump-
tions of some authors, who used the surgical transosseous 
method with their external fixation for the osteosynthesis 
of the fragments.

Therefore, the method is less traumatic, but technically 
difficult to fulfill, which is possible only in conditions of 
specialized institutions and clinics in Traumatology and 
Orthopedics, properly equipped and with highly qualified 
specialists on the staff.

The developed osteosynthesis stable-functional method 
of clavicular fractures provides the obtaining of a solid fixa-
tion of the fragments with different characters and offers the 
possibility of early functional therapy.

The application of the osteosyntesis stable-functional 
method in clinic and its variants, according to developed 
indications for them at 63 patients allowed obtaining excel-
lent and good results in 94.96% of cases.

Reduction in the number of mistakes and complications 
by three times, reduction of hospitalization term of patients 
by 1.4 times and reduction of the period of work incapacity 
by 1.8 times confirms the essential priority of the proposed 
osteosynthesis stable-functional  method and may be rec-
ommended as an alternative method of treatment of clavicle 
fractures at all levels of specialized surgical aid.
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