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Abstract 
The current socio-economic development has improved the standard of living of the general population.  
Technological evolution has led to the use of an increasing number of motor vehicles. Associated with the growing 
violence observed globally, orthopedic surgery involves frequent use of osteosynthesis materials and prostheses. 
Therefore, an increasing number of patients live with these implants, having a higher risk, compared to the general 
population, to develop complications. Although technological developments have increased the quality of life, it 
must not be forgotten that these foreign materials come with certain risks, the most feared being the associated 
infections. 
We conducted an epidemiological study on infections identified in patients treated in the Orthopedics and 
Traumatology Department of Bucharest Emergency University Hospital, from 01.01.2016 to 01.06.2019. We were 
able to extract data about patients without neglecting their confidentiality. 
The information sought, primarily involved the pathogen causing the infection, but at the same time we tried to 
build a more accurate history of each patient in order to determine the cause of infection and the risks posed by 
various associated pathologies. During these 4 years we were able to identify 139 patients who suffered an infection 
in the musculoskeletal system. In most cases we identified mono-microbial infections, but there were 7 cases in 
which two pathogens were identified. 
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Introduction 

The current socio-economic development 
has improved the standard of living of the 

general population.  Technological evolution 
has led to the use of an increasing number of 
motor vehicles. Associated with the growing 
violence observed globally, it is not surprising 
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that the number of polytraumatic pathologies 
is increasing resulting in a rise in the number of 
musculoskeletal injuries [1,2]. 

When traumatic energy of a certain 
intensity is applied to a segment of the human 
body, depending on its momentum, it can 
cause injuries from the simplest contusions to 
significant tissue and bone destruction. Open 
fractures have poor prognosis in some cases, 
as the risk of infection can reach up to 30%, 
thus being responsible for high mortality and 
morbidity rates [3-6]. 

Staphylococcus aureus is the most 
frequently isolated microorganism in 
infections of the musculoskeletal system 
(approximately 20-30% of all infections) [7,8]. 
Enterococci and streptococci are Gram-positive 
cocci identified in a proportion of 3-7% and 1-
10% respectively. Infections with 
Pseudomonas aeruginosa or other Gram-
negative bacilli, such as enterobacteria, can 
occur in a proportion of 6-17%, but numerous 
recent studies have described many cases of 
infectious pathology in which the etiological 
agents could not be identified (5-34%), these 
findings raised a question mark, emphasizing 
the need to implement new high-performance 
microbiological diagnostic techniques [9-11]. 

It is necessary to identify the pathogen, 
followed by effective antibiotic therapy. The 
bactericidal concentration must be high on the 
surface of the implanted material, in the 
organic structures and in the bone tissue. The 
antibiotic must act on both dormant colonies 
and bacterial cells in the biofilm, without 
having adverse effects on the patient 
[7,12,13]. 

Currently, substances with a bactericidal 
role are applied during surgery, having the 
advantage of achieving a useful local antibiotic 
concentration, without general effects on the 
host. The debut was the preparation of acrylic 
cement containing gentamicin in the 1970s, 
becoming a routine practice [9,14,15]. The use 
of silver ions on the surface of implantable 
materials [16], the application of antimicrobial 

peptides to the surface of an implant [17], or 
the use of anti-biofilm dispersant [18], are 
other ways to address this issue. 

A problem in the specialty of orthopedics 
and traumatology is the lack of a universal 
consensus on how to describe infections in the 
osteo-articular sphere. Many of the studies in 
the field use the guide of the Centers for 
Disease Control and Prevention (CDC), which 
describes 3 pathological entities depending on 
the depth of the infection (superficial and deep 
incisions, organ or space infections). However, 
this definition does not include osteomyelitis 
or infection of an implantable material. This 
problem becomes obvious when different 
specialized documents are studied. The 
technique of describing an infection may differ 
from one surgical team to another [19-21]. 

Material and method 

We conducted an epidemiological study on 
infections identified in patients treated in the 
Orthopedics and Traumatology Department 
of Bucharest Emergency University Hospital, 
from 01.01.2016 to 01.06.2019. Using the 
hospital’s patient management software, we 
were able to extract data about patients 
without neglecting their confidentiality. The 
information sought, primarily involved the 
pathogen causing the infection, but at the 
same time we tried to build a more accurate 
history of each patient in order to determine 
the cause of infection and the risks posed by 
various associated pathologies. Patients under 
the age of 18 were removed from the study 
and when one patient had several 
hospitalizations with the same pathology 
treated sequentially, the data were 
corroborated so that there was no artificially 
increased number of patients. After 
accumulating data for their interpretation, the 
software R (v 3.2.1) and RStudio (v 1.0.136) 
were used. 
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Results 

During these 4 years, we were able to 
identify 139 patients who suffered an infection 
in the musculoskeletal system. Mono-
microbial infections were found in most cases, 
but there were 7 cases in which two pathogens 
were identified. According to literature, the 
most identified bacteria were from the genus 
Staphylococcus, followed by Enterobacteria 
and nonfermentative germs. 2 infections were 
also caused by enterococci. 

The most frequently involved bacterium 
was Staphylococcus aureus (77 cases). In 
elderly patients with mobilization deficit and 

associated pathologies in the 
bronchopulmonary or urogenital sphere the 
following bacteria were identified: 16 strains of 
Klebsiella pneumoniae, 10 of Escherichia coli, 9 
of Pseudomonas aeruginosa and 6 strains of 
Proteus mirabilis. In the case of 
polytraumatized patients who suffered 
accidents with high energies and who were 
hospitalized in the ATI section, strains of 
Serratia marcescens were isolated in 6 cases. 
Other types of microorganisms have been 
identified, but in a very small number, with 
little statistical significance (Fig. 1). 

 

 

 
Fig. 1 Graphical representation of isolated bacterial strains, by gender, during the period 2016-2019 
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In order to identify the causes that 
predispose to the appearance of an infection 
in the field of orthopedics and traumatology, 
we divided the cases into 4 categories, 
depending on the reason for hospitalization. 
Most of the young hospitalized patients were 
those who underwent surgery following a 
fracture, and in the case of the elderly, 
reintervention was needed to perform a 
revision of a septic arthroplasty. We were able 

to identify 11 septic arthritis caused by 
punctures or intra-articular infiltrations in 
patients without significant comorbidities. At 
the same time, we evaluated 23 cases of septic 
arthritis without surgery, occurring in 
immunocompromised patients with poor 
hygiene, superficial infections near the joint or 
in patients with diabetes and Charcot’s foot 
(Fig. 2). 

 

 
Fig. 2 Breakdown of the reason for hospitalization, for patients treated in Bucharest Emergency University Hospital, 
during the period 2016-2019 
 

In our study, 57 patients were hospitalized 
on the orthopedic clinic of Bucharest 
Emergency University Hospital with a septic 
process related to the osteosynthesis material, 
implanted at an earlier time, when the patient 
suffered a fracture. Many of these patients 
were those who have been hospitalized as 
polytraumatized and who underwent surgery 
with different surgeons in more than one body 
segment, or those who have had open 
fractures for which, depending on the degree 
of soft tissue damage, osteosynthesis was 
performed per primam or an external fixator 
was fitted and then, at a later stage, the 
definitive osteosynthesis was performed. As 
observed in previous figures, most of the 

microbes involved were from the species 
Staphylococcus aureus and Klebsiella 
pneumonae, but also other microorganisms 
such as Proteus spp., Serratia marcescens and 
Pseudomonas aeruginosa (Fig. 3). 

Infectious pathology related to septic 
arthritis triggered by intra-articular infiltration 
in conditions of deficient asepsis and 
antisepsis must be considered. The 
information extracted during the study 
showed 11 patients who suffered due to such 
minimally invasive procedures. Most of the 
identified pathogens were classified as S. 
aureus but there were also E. coli, 
Streptococcus spp. and Enterobacter spp. 
involved (Fig. 4). 
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of aqueous solutions based on iodine, but 
these studies are not performed on open 
fractures [22-24]. 

The most important aspect related to the 
post-operative management of the wound is 
related to the hygiene and aseptic technique 
applied by the auxiliary staff, when interacting 
with the patient [1,24]. 

In the case of surgery, especially in 
traumatized patients, with blood loss before 
the operation, hypothermia can pose 
important problems. Patients in hypothermia 
have increased amounts of catecholamines in 
the blood that cause moments of 
hyperglycemia, as the temperature of these 
patients increases. Previously administered 
insulin may cause severe hypoglycaemia. 
Hypothermia affects blood circulation and can 
cause coagulopathies also influencing the 
migration of leukocytes, phagocytes, 
neutrophils and the production of cytokines 
leading to slowing of tissue recovery and the 
immune system [1,21,25,26]. 

Conclusions  

Infections in the field of orthopedics and 
traumatology are a side of this specialty that, 
without a rapid diagnosis and the 
establishment of a targeted treatment, can 
have disastrous effects, with implications for 
both patients and health systems. This type of 
pathology is not very well documented, the 
number of publications on this topic is 
relatively limited in both Romanian and 
international literature. 

The information presented in this study is 
consistent with that in the literature both in 
terms of identified pathogens, their 
resistance, comorbidities and risk factors of 
patients with such pathology. 
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