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Abstract

Aim: Clavicle fractures mostly occur after a trauma in adults and 80% of them occur in
the midshaft. Treatment is done conservatively and surgically. The aim of the study is
to evaluate the effects of surgical and conservative treatments on clavicular shortening in
terms of radiological evaluation retrospectively.
Materials and Methods: The patients over the age of 18 with a midshaft clavicle
fracture, who applied to our center between 2015 and 2020 and were treated conservatively
and surgically, were included in the study. In both treatment groups, the clavicle lengths
on the fractured side and the intact side of the patient were measured on the posterior-
anterior thorax radiography, and the relevant shortness of length was determined. The
rates of Clavicular Shortening and other complications occurred in both treatment groups
were evaluated
Results: Ages of the patients included in the study were between 18 and 71 (mean 35.6
±12.2years) and 48 of them were treated conservatively and 28 were treated surgically.
Clavicle length was determined as 158 ±11.2 mm and shortness as 8.2±9.4 mm on average
in the patients with a midshaft fracture, who were treated conservatively. In the patients
with midshaft fracture, who were treated surgically, the length of clavicle was measured
as 164±12.6 mm and shortness as 3.1±5.2 mm. Statistically significant short clavicle
length was determined in the patients who were treated conservatively (p < 0.05). While
11 (22.9%) complications were observed in the patients treated conservatively, 9 (32.1%)
complications were observed in those treated surgically.
Conclusions: A lower rate of clavicular shortening was found in the surgical treatment of
midshaft clavicle fractures. This can be one of the reasons for the increase in the tendency
to surgery, as it preserves the anatomy and biomechanics of the shoulder better.

Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed under
the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Clavicle fractures constitute 2.6-4% of the adult fractures
and 35% of the shoulder fractures [1]. Simple falls, sports
injuries, and traffic accidents are the most common causes
of clavicle fractures. They are more frequently seen in
men. Clavicle fractures are classified as lateral, midshaft
and medial parts according to anatomic location of the
fracture of clavicle of which is divided into three equal
length segments [2]. While 80% of the clavicle fractures
occur in the midshaft, 15% occur in the lateral region,
and 5% in the medial region [3, 4]. In previous studies,
it was reported that the results of conservative treatment
in mid-shaft clavicle fractures were quite good. Because
the evaluation of these patients was based more on union
rather than function, cosmetic and activity level [5, 6, 7].
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In the studies conducted today, problems such as non-
union, weakness, limitation of function in the shoulder,
and ongoing pain have been detected as a result of con-
servative treatment for such fractures. In fact the con-
sequences of conservative treatment are not as perfect as
known [8, 9]. This has led to the development of new treat-
ment approaches and has increased the popularity of sur-
gical treatment [10, 11]. Conservative and surgical treat-
ment indications for midshaft clavicle fractures have been
discussed in the literature. Although there is no exact con-
sensus, the presence of open fractures, floating shoulder,
skin-irritating fracture fragments, and neurovascular dam-
age take place among the indications for surgical treatment
in clavicle fractures [12]. While conservative treatment of
midshaft clavicle fractures are mostly performed by arm
sling or posterior clavicular bandage, surgical treatment
options are plate fixation or intramedullary pin fixation
after oen reduction of the fragments [13, 14]. The success
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Figure 1. Measuring the length of surgically treated clav-
icle fracture and intact side

of these two treatment modalities, is mostly compared by
their union rates, complications, and functional results.
It has been reported that clavicular shortening, that occurs
after conservative and surgical treatment, has an impor-
tant role in the healing of such fractures and the recovery
of shoulder functions [15, 16]. The aim of the present
study is to compare the radiological results of surgically
and conservatively treated midshaft clavicle fractures and
to determine the effect of these two treatment approaches
on clavicular shortening.

Materials and Methods

The study was started after obtaining the approval of the
ethics committee (Ethics committee number no: 2021/10-
15). One hundred ninety-two patients, who applied to our
center between 2015 and 2020 due to clavicle fracture, were
retrospectively evaluated. Conservatively and surgically
treated patients having a midshaft clavicle fracture, who
were over the age of 18 and had posterior-anterior thorax
radiographs as control radiographs, were evaluated. The
patients under the age of 18, 1\3 proximal and 1\3 distal
clavicle fractures, and pathological fractures were not in-
cluded in the study. After the exclusion and inclusion cri-
teria, a total of 76 patients were included in the study. De-
mographic data, treatment modalities, and follow-up peri-
ods of the patients were noted. In both treatment groups,
the clavicle lengths on the fractured side and contralateral
side of the patient were measured on the posterior-anterior
thorax radiography and the relevant clavicular shortening
was determined. The measurements were made by two
orthopedic specialists who had no knowledge about this
study, and results were statistically analyzed. The rates
of clavicular shortening in the patients, who were treated
conservatively and surgically, were compared at the end of
the treatment. While measuring the length of the clavicle,
it was measured as the distance between the most medial
of the sternal end and the most lateral of the acromial end
of both clavicles separately for standardization [17] (Figure
1). Complications occurred as a result of both treatments
and the approach to complications was determined.

Table 1. Complications observed in clavicle fractures

Surgery (28)
Conservative
(48)

Non-union 1 (3.5%) 7 (14.5%)
Infection 2 (7.1%) 0
Implant irritation 5 (17.8%) 0
Protuberance on the union
region

0 2 (4.1%)

Keloid tissue 1 (3.5%) 0
Acromioclavicular joint
anomalies and chronic
pain

0 2 (4.1%)

Total 9 (32.1%) 11 (22.9%)

Surgical indication
Open fractures, floating shoulder, presence of fracture
fragments disturbing the skin, presence of neurovascular
damage, and midshaft clavicle fractures with a shortness
of more than 20 mm were accepted as surgical treatment
indications in the study [1,12].

Statistics
SPSS 21.0 (IBM Corporation, Armonk, NY, USA) statis-
tics program was used for data assessment. Numerical
data were expressed as mean±standard deviation, numer-
ical data that were non-parametric or did not comply with
normal distribution were expressed as Median (minimum-
maximum), and qualitative data were expressed as per-
centages. Mann-Whitney-U test was used to compare the
binary groups formed by the continuous variables that
were non-parametric or did not comply with normal dis-
tributions. p < 0.05 was considered as statistically signif-
icant.

Results
Ages of the patients included in the study were between
18 and 71 (mean 35.6 ±12.2 years) and 52 of them were
male and 24 were female. Of the patients, 48 were treated
conservatively and 28 surgically. Mean follow-up period
was found as months 32.3 (8-48) months. In the surgically
treated patients group, the length of clavicle was measured
as 164±12.6 mm and shortness as 3.1±5.2 mm. When the
results of both groups were compared, a statistically sig-
nificant clavicular shortening was determined in the con-
servatively treated patients group (p < 0.05).

Complications
In the conservative treatment group, 11 (22.9%) compli-
cations were found. Non-union developed in 7 (14.6%)
of them, 2 (4.1%) had a bulge in the 1/3 midpart of the
clavicle, and 2 (4.1%) developed acromioclavicular prob-
lems in the shoulder. In the surgical treatment group, 9
(32.1%) complications were found. Of these complications,
5 (17.8%) had implant irritation, 2 (7.1%) had infection,
1 (3.5%) had non-union, and 1 (3.5%) had keloid tissue
(Table 1.).
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In 5 patients, who had implant irritation, the implant was
removed by another surgery. The patients, at whom infec-
tions developed, had superficial tissue infections and they
were recovered with oral antibiotic therapy. The patient
suffering from keloid tissue underwent keloid excision pro-
cess by plastic and reconstructive surgery.

Discussion
Clavicle midshaft fractures are generally treated conserva-
tively using a clavicular bandage and a simple arm sling.
However, especially in recent studies, high rates of non-
union and shoulder dysfunction were found in such frac-
tures that were treated conservatively. This had increased
the trend to surgery in midshaft clavicle fractures. In re-
cent meta-analysis studies, the rate of non-union was found
to be 15% in conservative treatment of midshaft clavicle
fractures, while it was 2.2% in the patients treated surgi-
cally [9]. Again, in the recent studies, functional results of
the surgical treatments performed with appropriate indi-
cations were found to be better [18-21].
During the evaluation of the results of conservative and
surgical treatments, shoulder functions and complication
rates are especially observed. Clavicle shortness, which oc-
curs after healing of clavicle mid-shaft fractures, has been
reported in the literature to be effective on shoulder dys-
function [15, 16, 22]. In the present study, a higher rate
of shortness was observed in conservatively- and surgically
treated clavicle midshaft fractures when the clavicle length
of the fractured side was compared with the non-fractured
side.
However, although the amount of shortness is not an ex-
act consensus, it is stated that if it is more than 15 or 20
mm, it may have a negative effect on the functions [13,
23]. In the study, no significant dysfunction was observed
in any of the treatment approach. It was thought that this
might be due to the low rate of shortness of mean 8 mm in
conservative follow-ups and mean 3 mm in surgical treat-
ments. In addition, the fracture fragments shorter than 20
mm, which are accepted as a relative surgical indication in
the literature, was accepted as an absolute surgical indi-
cation in the clinic and surgical treatment was performed
[24]. Considering this relative indication as an absolute
indication probably caused the low detection of clavicle
shortness in our treatment results. In surgical treatment,
clavicular shortening is determined less, and functional re-
sults are reported to be more successful [20, 21]. This is
thought to be caused by better preservation of anatomical
structure and biomechanics in surgical treatment.
In the biomechanical studies, it was determined that the
clavicular shortening caused a change in the maximum
muscle moments around the shoulder girdle [25]. Thus,
it was considered that this may cause limitation in the
shoulder movements as a consequence of its negative ef-
fect on scapula kinematics [26, 27, 28]. Despite all these
studies, the rate of clavicular shortening occurring after
the midshaft fractures and the mechanism of action on
the shoulder girdle are still not fully explained, and they
continue to be discussed in the literature. This is thought
to play a role in the dynamic structure of the shoulder gir-
dle and the presence of many structures participating in
its movements.

In case of a surgical intervention in clavicle midshaft frac-
tures, two options are preferred in general; these are in-
tramedullary nailing and screw plating [29]. Plating has
advantages such as anatomical reduction and rigid fixation
against its disadvantages such as wide incision and subse-
quent plaque irritation [12, 30]. In intramedullary nailing,
advantages such as smaller incision, shorter surgery time,
and shorter hospitalization are present, while the absence
of anatomical reduction, rigid fixation, and complications
such as pin migration are considered as its disadvantages
[31, 32].
There are publications stating that the rate of complica-
tions in surgical treatment is relatively higher [33]. On
the contrary, there are also some publications stating that
complications are more common in the surgical treatment
approach [22]. In the present study, all the complications
were evaluated together, and it was found that the compli-
cation rates were higher in the patients subject to surgical
treatment. According to the observations and the litera-
ture review, the most discussed issues are non-union seen
in conservative treatments and implant-related complica-
tions in surgical treatments. Non-union is the most fre-
quently seen complication of conservative treatments and
is seen in the range of 14% to 24% [34, 35, 36]. In this
series, it was seen at a rate of 14.5% that is similar to the
literature. Thus, this causes late-term surgery, prolonged
treatment time, and workforce loss. Implant irritation is
the second most frequent complication in surgical treat-
ments, and it requires a secondary surgery in its treat-
ment [33, 37]. In the current study, the implants were
removed via a second operation due to the implant irri-
tation in five cases, who were treated surgically. In the
second surgery, there is an increase in the rate of work-
force loss and surgery-related complications. Other com-
plications seen in the treatment of midshaft clavicle frac-
tures after conservative treatment are protuberance on the
union region and acromioclavicular joint anomalies (joint
subluxation, arthrosis, and persistent pain) that occur in
the fracture site after union [22, 34, 35]. Protuberance
was occurred in two cases and persistent pain in acromio-
clavicular joint was observed in two cases. Other compli-
cations that are seen in the patients, who were surgically
treated, are non-union, infection, keloid occurred in the
incision scar, and numbness due to iatrogenic nerve injury
[22, 38, 39]. In the present series, non-union occurred in
one case, infection in two cases, and keloid tissue in one
case. These complications were treated, and the patients
recovered completely without developing a chronic defor-
mity, however, only one of the cases, who was subject to
conservative treatment, had persistent but not very dis-
turbing pain in the acromioclavicular region.

Limitations
The study has some limitations. One of them is that the
study is retrospective, and the second is that the number
of the cases is low. Third important limitation is that
post-treatment shoulder functions are not evaluated via
the scoring systems. This could not be done due to two
reasons. One was that the current study evaluated the
radiological results, and the second was that the patients
were not brought to the hospital environment and exposed
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to the risk of COVID-19 pandemic.

Conclusion
A lower rate of clavicular shortening was found in the sur-
gical treatment of midshaft clavicle fractures. This may
lead to an increase in the tendency to surgery due to the
reason that it preserves the anatomy and biomechanics
of the shoulder better. However, it was not determined
how clavicular shortening was effective on shoulder func-
tions. It is believed that this can be determined by further
prospective and biomechanical studies.
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