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ABSTRACT
Background:  Clavicle fractures account for 5% of all fractures and clavicle internal 

𿿿xation�surgery�is�commonly�used.�Through�clinical�practice�in�Hau�Giang�province,�we�
found that the above technique has many advantages over other techniques, so we carried 
out this topic. Objectives: 1. Research on clinical and paraclinical characteristics of 
clavicle�fracture�patients�undergoing�bone�internal�𿿿xation�surgery�at�Vo�Truong�Toan�
University�Hospital.�2.�Research�on�early�results�of�bone�internal�𿿿xation�surgery�to�treat�
closed clavicle fractures at Vo Truong Toan University Hospital. Materials and methods: 
Retrospective study of 33 patients with closed clavicle fractures operated on at Vo Truong 
Toan University Hospital from January 2016 to January 2022. Results: The study included 
82% men, 12% women, with the 20-39 age group accounting for the largest number. Signs 
of deformation account for 100%, signs of abnormal movement account for 12%. Signs of 
swelling accounted for 52%, bruising accounted for 30%, sharp pain accounted for 34.6%, 
and 46% of patients had limited movement. Middle third fractures account for 88%, short 
overlap fractures account for 85%, diagonal fractures account for 45.5%. 100% have not 
recorded complications after surgery, 100% of post-operative X-ray images are not displaced. 
Conclusion: Treating patients with clavicle fractures with surgery gives good results and 
can be widely applied.
Keywords: Clavicle fracture, surgery, X-ray.
1. Introduction

Clavicle�fracture�is�a�common�injury,�
accounting�for�5%�of�all�fractures�and�44%�
of�fractures�in�the�shoulder�girdle,�with�an�
increasing�trend�due�to�traf𿿿c�accidents�and�
occupational�injuries�[6].�Surgical�treatment�
of clavicle fractures has fundamentally 
overcome the limitations of conservative 
treatment. These advantages include: 
applicability�to�various�types�of�fractures,�
including complex clavicle fractures; the 
ability to anatomically and physiologically 

realign�the�fractured�bone;�stable�𿿿xation�that�
minimizes�displacement�and�reduces�harmful�
complications;�and,�during�the�treatment�
period,�patients�do�not�need�to�frequently�
use�external�𿿿xation�devices,�which�allows�
them greater comfort in daily activities. 
Patients�can�also�begin�early�mobilization�
and�participate�in�light�work�[2].

At�Vo�Truong�Toan�University�Hospital,�
the technique of internal fixation for 
clavicle fractures has been applied for a 
long� time.�However,� there�has�been�no�

MEKONG UNIVERSITY SCIENTIFIC JOURNAL 



Issue 01, 2025120

Mekong�University�Scienti�c�Journal  Health�Sciences

research evaluating the effectiveness of this 
treatment�method.�Therefore,�we�conducted�
the�specialized�study�titled�“Study�on�Early�
Results�of�Surgical�Treatment�of�Closed�
Clavicle Fractures at Vo Truong Toan 
University�Hospital”�with�two�objectives:

•� To investigate the clinical and 
paraclinical characteristics of patients with 
clavicle�fractures�undergoing�internal�𿿿xation�
surgery� at�Vo�Truong� Toan� University�
Hospital.

•� To study the early results of internal 
𿿿xation�surgery�in�treating�closed�clavicle�
fractures�at�Vo�Truong�Toan�University�
Hospital.
2. Subjects and Research Methods
2.1. Study Subjects

Patients diagnosed with closed clavicle 
fractures who underwent surgery at Vo Truong 
Toan�University�Hospital�from�January�2016�
to�January�2022�were�included�in�the�study.�
The inclusion criteria consisted of patients 
aged�16�years�or�older�with�closed�clavicle�
fractures,�who�were�indicated�for�surgery�
during this period and agreed to participate. 
Patients with incomplete medical records 
were excluded from the study.
2.2. Research Methods

This�study�employed�a�cross-sectional,�
retrospective,�descriptive�design.�A�total�of�33�
patients were included using a convenience 
sampling�method.�Data�were�collected�from�
all patients who met the inclusion criteria 
throughout the study period.

The study variables included general 
characteristics such as age and gender; 
clinical and radiological characteristics such 
as�de𿿿nite�and�suspected�signs�of�fracture,�
fracture�location,�type�of�displacement,�and�
fracture pattern. Postoperative outcomes 
were assessed through anteroposterior and 
lateral clavicle X-rays and evaluation of 
early�complications,�including�surgical�site�
infection,� subclavian�vessel� injury,�and�
brachial plexus injury.

Information was obtained from the 
medical�records�of�patients�aged�16�years�
or older who were diagnosed with closed 
clavicle fractures and underwent surgery at 
Vo�Truong�Toan�University�Hospital�between�
January�2016�and�January�2022.�Data�were�
processed�and�analyzed�using�SPSS�version�
26. Qualitative variables were presented as 
percentages,�while�quantitative�variables�
were expressed as mean values.
3. Research Results
3.1. General Characteristics

The�20-39-year-old�age�group�accounted�
for�the�highest�proportion�at�58%,�followed�
by�the�40-59�age�group�at�24%,�the�≥60�age�
group�at�12%,�and�the�<20�age�group�at�6%.

The proportion of clavicle fractures in 
males�was�higher� than�in�females,�with�a�
male-to-female�ratio�of�4.55:1�(82%�male,�
18%�female).
3.2. Clinical and Radiological 
Characteristics

Chart 1.�De𿿿nite�signs�of�clavicle�fracture
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Observation:�Among�de𿿿nite�fracture�
signs,�deformity�was�the�most�common,�
present� in�100%�of� the�33�cases,�while�

abnormal�movement�was�observed�in�12%.�
No�crepitus�was�recorded.

Chart 2.�Suspected�signs�of�clavicle�fracture
Observation:�Swelling�(52%)�was�the�

most� frequent� sign,�while�bruising�was�
the�least�common�at�30%.�Sharp�pain�was�

reported�in�34.6%�of�patients,�and�46%�had�
limited mobility.

Chart 3. Fracture location distribution
Observation: Middle-third fractures 

accounted�for�the�highest�proportion�at�88%,�
followed�by�lateral-third�fractures�at�9%,�and�
medial-third�fractures�at�3%.

Chart 4.�Displacement�distribution�in�closed�clavicle�fractures
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Observation:� Short� overlap� axial�
displacement�was�the�most�frequent�at�85%,�
lateral�displacement�at�79%,�and�angulated�
displacement�at�18.2%.�No�cases�of�rotational�
displacement were recorded. Fracture 
patterns: Oblique fractures were most 

common�at�45.5%,�followed�by�comminuted�
fractures�at�30.3%�and�transverse�fractures�at�
24.2%.�No�spiral�or�crushed�fractures�were�
observed in this study.
3.3. Postoperative Outcome Assessment

Table 1. Postoperative X-ray results
X-ray result n %

No�displacement 33 100%
Minimal displacement 0 0%
Signi𿿿cant�displacement 0 0%

Total 33 100%

Observation:�Overall,�postoperative�
X-rays�of�33�patients�with�closed�clavicle�

fractures�at�Vo�Truong�Toan�University�
Hospital�showed�100%�with�no�displacement.

Table 2. Early complications
Early complication n %
Surgical�site�infection 0 0%
Subclavian�vessel�injury 0 0%
Brachial�plexus�injury 0 0%

No�complications�observed 33 100%
Total 33 100%

Observation:�Based�on�the�statistical�
evaluation�of� treatment�outcomes,�100%�
of patients did not experience any early 
complications.
4. Discussion
4.1. General Characteristics

Our study found that the age group with 
the highest incidence of closed clavicle 
fractures�was�20-39�years,�accounting�for�
58%,�while�the�<20�age�group�was�the�least�
affected�at�6%.�According�to�Nguyen�Quoc�
Thai�(2017),�the�annual�incidence�of�clavicle�
fractures�in�the�20-39�age�group�ranges�from�
17.9%�to�20.5%�[6],�and�Pham�Ngoc�An�
(2014)�reported�that�closed�clavicle�fractures�
most commonly occur in individuals aged 
20-35�years,�accounting�for�32.2%�[1].�Most�
studies indicate that the most frequently 
affected age groups are working-age adults 
and students who actively participate in social 

activities�and�frequently�use�motorcycles,�
thus being at higher risk for clavicle fractures. 
These�𿿿ndings�are�consistent�with�our�results.

We observed a higher incidence of closed 
clavicle�fractures�in�males�than�in�females,�
at�82%�and�18%,�respectively.�Similarly,�
Nguyen�Quang�Hoe�et�al.�(2015)�reported�
that�76.16%�of�clavicle�fractures�occurred�
in�males,�which�is�higher�than�in�females�
[3].�This�may�be�explained�by�males�being�
the main workforce and more frequently 
consuming alcohol while operating vehicles.
4.2. Clinical and Radiological 
Characteristics

In�our�study,�clavicular�deformity�was�
observed�in�100%�of�cases,�making�it�one�
of the most reliable signs for diagnosing 
fractures. Abnormal movement was observed 
in�12%�of�cases.�Crepitus,�caused�by�bone�
fragments rubbing against each other during 
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movement or palpation,�is�also�considered�a�
de𿿿nite�sign�of�clavicle�fracture.

Swelling�was�the�most�common�sign,�
present�in�52%�of�patients,�while�bruising�was�
least�common�at�30%.�Sharp�pain�was�noted�
in�34.6%,�and�46%�of�patients�had�swelling�at�
the�fracture�site.�These�𿿿ndings�are�consistent�
with the typical clinical features of closed 
clavicle fractures described in the literature.

According�to�Nguyen�Quang�Hoe�et�
al.�(2015),�middle-third�clavicle�fractures�
accounted for the highest proportion at 
69.49%,�lateral-third�fractures�27.2%,�and�
medial-third�fractures�only�3.39%�[3].�These�
results�are�similar�to�ours,�indicating�that�
closed clavicle fractures most frequently 
occur in the middle third. This aligns with 
the�anatomical�characteristics�of�the�clavicle,�
which�is�horizontally�positioned�above�and�
anterior�to�the�chest,�extending�from�the�
sternum to the acromion. The medial two-
thirds�of�the�clavicle�curve�posteriorly,�while�
the�lateral�third�curves�anteriorly,�forming�an�
S-shape.�Therefore,�the�middle�and�lateral�
thirds are biomechanically weaker and more 
prone to fracture.

In� our� study,� short� overlap� axial�
displacement was the most common at 
85%,�and�lateral�displacement�was�79%,�
which corresponds to the fracture mechanism 
described above. Angular and rotational 
displacements,� which� are� atypical� and�
usually�occur�due�to�direct�trauma,�were�less�
frequent,�with�angular�displacement�observed�
in�18.2%.�These�results�differ�from�Nguyen�
Van�Phuoc�(2015),�where�most�cases�were�
angular�displacements�(52.6%),�followed�by�
lateral�displacement�(28.9%),�short�overlap�
(10.6%),�and�longitudinal�displacement�
(7.9%)�[4].�This�discrepancy�may�be�due�to�
differences in study population and timing.

Regarding�fracture�patterns,�transverse�
fractures�were� the�least�frequent�at�24%,�

fractures with separate fragments accounted 
for�30%,�and�oblique�fractures�were�the�
most�common�at�46%.�Our�𿿿ndings�differ�
signi𿿿cantly�from�the�study�by�Nguyen�Huu�
Quyen�at�Dan�Phuong�General�Hospital,�
where complex fractures with separate 
fragments�predominated�at�77.2%�[5].
4.3. Postoperative Outcome Assessment

X-ray imaging is an essential diagnostic 
tool�for�con𿿿rming�fractures�and�determining�
fracture�types�(simple:�transverse,�oblique,�
spiral;�complex:�multi-level,�comminuted;�
intra-articular),� assessing� displacement�
(four�common�types:�short�overlap,�lateral,�
angular,�rotational),�planning�treatment,�
and identifying associated dislocations or 
post-𿿿xation�displacement�[8].�In�our�study,�
100%�of�patients�showed�no�postoperative�
displacement. Most patients received timely 
surgery�with�appropriate�𿿿xation�methods,�
resulting�in�high�treatment�ef𿿿cacy.

Regarding� complications,� among�
the�33�patients�who�underwent�surgical�
treatment for closed clavicle fractures at Vo 
Truong�Toan�University�Hospital,�no�early�
complications�were�recorded,�including�
infection,�malunion,�brachial�plexus�injury,�
or�subclavian�vessel�injury.�In�comparison,�
Simone�Wolf�et�al.�(UK)�reported�a�3.5%�
incidence�of�surgical�site�infection�in�672�
patients�[7],�and�Neer�C.�reported�a�13%�
incidence of brachial plexus injury in 62 
patients�[9].�The�absence�of�complications�
in our study may be attributed to differences 
in�treatment�methods,�patient�compliance�
across�regions,�and,�importantly,�the�small�
sample�size.�Therefore,�some�complications�
may not have been observed in our study.
5. Conclusion

The surgical method for clavicle fractures 
provides�stable�𿿿xation,�and�postoperative�
patients rarely experience complications. 
This technique should be widely applied.
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