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ABSTRACT
Objective: to determine the incidence and associated factors of surgical site infection in femoral 
osteosynthesis in a philanthropic hospital unit in the interior of Minas Gerais - Brazil. Method: cross-
sectional, descriptive, retrospective study conducted from February 2, 2017, to March 31, 2019. Data 
were extracted from medical records and health care-related infection notification forms. Results: 
the incidence of surgical site infections was 5.5%. 46.7% of the patients were readmitted, 26.7% had 
surgical debridement and the mean length of stay was 13.5±6.2 days. No deaths were reported. 
Antimicrobial prophylaxis was observed in 80% of the patients. Conclusion: the study contributed 
to the generation of health and evaluation indicators that provided the tracking of surgical site 
infections and active surveillance for the construction of strategies to prevent institutional adverse 
events.

DESCRIPTORS: Femoral Fractures; Surgical Wound Infection; Orthopedics; Disease Notification; 
Public Health Surveillance.
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Surgical site infection (SSI) in clean surgeries for open reduction of femoral and hip 
fractures is considered an adverse event that increases the rates of hospital readmission, 
antibiotic use, morbidity and mortality, hospital stay and financial costs of the institution(1-2). 
International studies indicate a prevalence of SSI in femur fracture of 3.6% to 4.8%(2-5), while 
national studies show a prevalence of 4.0% to 4.9%(1,3).

SSI is one of the most prevalent complications in orthopedic surgery, and its incidence 
may vary greatly depending on infection definitions, fracture location and surgical patterns(6). 
Infection increases the possibility of abscess formation, osteomyelitis, and bone union 
problems, which may have long-term negative effects on the mobility of uninjured limbs or 
joints(2-3,6).

Epidemiological studies generally point out the incidence of SSI in orthopedic patients 
in general(1,7), however, there is a lack of studies evaluating the incidence of SSI in patients 
who suffered femur fractures and the characterization of this population.

The identification of the descriptive profile, the therapeutic and prophylactic conduct, 
and the surveillance methods adopted may contribute to the prevention of SSI, which 
demands, besides effective leadership and institutional support, the participation of the 
multidisciplinary team, whose responsibility is to promote patient safety(8-9).	

In addition, there is a lack of information on SSI in healthcare institutions due to 
the underreporting of cases(6-9). In view of the above, this study aimed to determine the 
incidence and associated factors of SSI in femoral osteosynthesis in a philanthropic hospital 
unit in the interior of Minas Gerais.

This is a cross-sectional, descriptive and retrospective study, carried out in a medium-
sized hospital unit that is a reference in Orthopedics and Traumatology for the expanded 
health region of the Jequitinhonha Valley, Minas Gerais. The study included patients ≥18 
years of both genders on the date of the surgical procedure, undergoing osteosynthesis for 
treatment of femoral fractures and subsequently notified with SSI. And as exclusion factors, 
patients who underwent conservative treatment for fracture resolution and submitted to 
surgical procedures in other bone structures.

Data were collected from secondary sources, referring to the period from February 2, 
2017, to March 31, 2019. The data collection instrument was designed by the researchers 
themselves according to the parameters studied in the medical records and in the notification 
forms of health care-related infections, performed by the Hospital Infection Control Service 
(SCIH).

The instrument went through a pre-test in order to verify the difficulties of completion 
and the need for introduction or deletion of variables. At the end of the pre-test evaluation, 
the following variables were included in the data collection instrument: clinical (medical 
diagnosis, length of stay, length of surgery, readmissions in the period, WBC, hemoglobin, 
need for blood transfusion, axillary temperature variation and comorbidities); clinical 
evolution (discharge, transference or death); potential for contamination regarding the 
surgery (clean, potentially contaminated, contaminated or infected); American Society of 
Anesthesiologists (ASA) preoperative evaluation score; prescription at discharge; prostheses 
used in the synthesis; antibiotic use (prophylactic and therapeutic); microbiological data; 
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gender, and age. To quantify the total number of surgeries performed in the treatment 
of femoral fractures in the period, the Surgical Procedures Record Book and the hospital 
management software SPDATA® were analyzed.

The sample size calculation was performed based on the central limit theorem, which 
describes the distribution of the mean of a random sample of a non-normal population with 
finite variance, calculated using a 95% confidence interval, resulting in 385 participants. 
The 385 records were obtained by simple random drawing. The sample loss was 32%, due 
to missing information in the records, and thus 123 records were replaced. Data collection 
was performed by two researchers who received previous training on the instrument and 
on the forms and records used by the institution for the notification of SSI.

The SCIH of the institution uses the instrument called phonetic search script: surgical 
exit for the tracking of SSI, which are performed by the SCIH nurse 30 days after hospital 
discharge and, in case of osteosynthesis with implant, up to three months after the surgical 
intervention. Notifications arising from phone calls were identified.

After identifying the clinical signs that may show possible involvement of the patient 
by SSI, in the phonetic search or medical diagnosis during hospitalization, the professional 
who makes the call is responsible for filling out the notification form of health care-related 
infections. This notification form was also used in this study to complement the data 
collection instrument.

Quantitative variables were presented by mean (M) ± standard deviation (SD). 
Categorical variables were represented by absolute (n) and relative (%) frequencies. The 
software Statistical Package for the Socia Sciencel® version 20 was used. 

This study was approved by the Research Ethics Committee of the Universidade 
Federal dos Vales do Jequitinhonha e Mucuri, under opinion number 3,133,418.

RESULTS

From the analysis of the medical records and according to the exclusion criteria, we 
identified 307 patients who had undergone surgical treatment for femur fracture (Figure 1).
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Legend: SSI: Surgical Site Infection; n: absolute number; Pn: procedures number.

Figure 1 - Flowchart of data collection and inclusion and exclusion criteria. Diamantina, MG, Brazil, 2019.
Source: Authors (2019)

To calculate the incidence of SSI, 15 medical records with confirmed notifications of 
SSI resulting from femoral osteosynthesis were considered. The incidence of SSI was 5.5%. 
Of the samples analyzed, 60% (9) were men and 40% (6) were women. The age of women 
ranged from 54 to 98 years (55.9±24.6) and of men from 21 to 86 years (41.9±19.1). The 
mean length of stay was 13.5±6.2 days.

As for the hospitalization outcome, 73.3% (11) of the cases were discharged from 
the hospital and 27.7% (four) were transferred to more complex units. No deaths were 
recorded.

Prior comorbidities were identified in 60% of the sample and the surgical risk at 
surgery ranged from ASA I to III. The topographies of the fractures were diaphyseal, trans 
trochanteric, intercondylar, subtrochanteric and neck. The average surgical time for each 
type of fracture was 112 ± 46 minutes.

Table 1 presents the clinical and epidemiological profile of the research participants.
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Table 1 - Clinical and epidemiological profile of patients with surgical site infection in femur fracture, 
according to method and notification. Diamantina, MG, Brazil, 2019 (continues)

Variables Occurrences
n (%)

Average Age
M±SD

Comorbidities
  Systemic Arterial Hypertension 6 (40) -
  Heart disease 4 (26,7) -
  Diabetes Mellitus 3 (20) -
  Dyslipidemia 2 (13,3) -
  Chronic renal insuficciency 1 (6,7) -
Fracture Mechanism
  Automobile Accident 7 (46,6) 34,7±5,4
  Fall from One's Own Height 6 (40) 76,7±6,4
  Fall from Bed 1 (6,7) 67,0±5,8
  Fall from stairs 1 (6,7) 70,0±10,2
ASA
  I 6 (40) -
  II 3 (20) -
  III 5 (33,3) -
  IV and V - -
  No record 1 (6,7) -
Contamination potential
  Clean 8 (53,3) -
  Potentially contaminated 2 (13,3) -
  Contaminated 4 (26,7) -
  Infected - -
  No record 1 (6,7) -
Type of osteosynthesis
  Haste Intra Medullar 6 (40) -
  External Fixator 6 (40) -
  Plates and Screw 2 (13,3) -
  Total Hip Arthroplasty 1 (6,7) -
Fracture topography
  Diaphyseal 6 (40) -
  Trans trochanteric  4 (26,7) -
  Intercondylar  2 (13,3) -
  Subtrochanteric 2 (13,3) -
  Colo 1 (6,7) -
Hospitalization
  Hospital Discharge 11(73,3) -
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  Transference 4 (27,7) -
  Death - -
Re-Hospitalization 
  Surgical Wound Infection 4 (37)
  Surgical Wound Dehiscence 3 (27) -
  Refracture associated with Surgical Wound 
Dehiscence and Chronic Osteomyelitis 

2 (18) -

  Surgical Wound Dehiscence associated with 
Chronic Osteomyelitis 

1 (9) -

  Femoral Refracture 1 (9) -
Prescription to Hospital Discharge
  Antibiotic Home Care 10 (67) -
  Deep Vein Thrombosis Prophylaxis  4 (27) -
  No record 1 (6) -

Source: Authors (2019)

Regarding the mean number of surgical procedures performed, it was verified 
4.0±3.6 for those with two or more hospitalizations and 1.1±0.4 for participants with one 
hospitalization. In the discharge summary, we identified antibiotic prescriptions at the time 
of discharge, for use at home, symptomatic medications, and for deep vein thrombosis 
(DVT) prophylaxis.

As for antibiotic prophylaxis of SSI in the preoperative period, administration was 
observed in 80% (12) of patients. The standard antibiotic was Cefazolin. No prophylaxis 
was seen in 20% (three) of the patients. It was found that 66.6% (10) of the patients who 
were reported after hospital discharge had used antibiotics, that is, in 33.4% (five) of the 
patients there was no report of antibiotic use.

Debridement was performed in 26.7% (four) of the infected patients, the mean 
debridement was 2.3±1.8. In 73.3% (11) of the patients’ debridement was not performed.

Clinical signs associated with SSI were divided according to the method of reporting 
(Table 2).

Table 2 - Clinical signs observed in patients with SSI in femur fracture, according to method and notification. 
Diamantina, MG, Brazil, 2019 (continues)

Clinical Signs Notification/ 
Hospitalization 

n (%)

Clinical Signs Notification/
Phonate Search 

n (%)
Serous or bloody exudate 6 (100) Serous 

exudate
1(11,1)

Edema, hyperemia and local temperature increase 5 (83,3) Local pain 2(22,2)
Purulent, yellowish or greenish exudate 2 (33,3) Local pain 2(22,2)
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Hardened or floating area in place 2 (33,3) Local pain 2(22,2)
Sensory lowering and vomiting 1 (16,6) Local pain 2(22,2)

Source: Authors (2019)

In the laboratory investigation, infection records were identified in 33.3% (five) of the 
patients. The culture records detected 20% Staphylococcus aureus, 20% Staphylococcus 
ssp., 20% Escherichia coli, 40% Enterobacter ssp. and 20% Edwardsiella ssp.

Table 3 - Microbiological aspects of participants diagnosed and antimicrobial therapy adopted in patients 
with femur fracture. Diamantina, MG, Brazil, 2019

Patient Microorganism Antibiogram (resistance) Antimicrobial Therapy
P1 Staphylococus 

aureus
Erythromycin, Theicoplamine Clindamycin, Gentamicin,  

Cefepime, Ciprofloxacin
P2 Staphylococus ssp 

Coagulase Negativa
Penicillin,Cephalothin Erythromycin, 

Ciprofloxacin, Ampicillin
Clindamycin, Gentamicin,  

Oxacillin, Rifampicin
P3 Escherichia coli Cephalothin, Clindamycin, Penicillin Oxacillin, Clindamycin

Enterobacter ssp

P4 Edwardsiella ssp Erythromycin ,  Ampicillin ,  Gentamicin, 
Sulfazotrim Aztreonam,Cephalothin

Penicillin ,  Clindamycin ,  Cefuroxime

Clindamycin, Ciprofloxacin  
Vancomycin, Cefepime

Escherichia coli Penicillin, Cefotaxime, Tetracycline, 
Clindamycin,   Nitrofurantoin

P5 No Bacterial Growth - Ciprofloxacin, Clindamycin
Source: Authors (2019)

It was found that 53.3% (eight) of the patients required RBC concentrate transfusion 
(hemoglobin score ranged from 5.5 to 10.2 g/dL) and that 33% (five) had leukocytosis (total 
WBC between 11,100-16,200 mm3).	

	The investigation of inflammatory markers showed high values of C-reactive protein 
(greater than 192 mg/dL) in eight medical records. In 87.5% (seven) of the patients, high 
values (greater than 123 mm/hour) in the erythrocyte sedimentation rate were verified. In 
the analysis of body temperature variation, an increase in axillary temperature >37.8 °C 
was seen in 13.3% (two) of patients.

DISCUSSION 

The tracking of adverse events is important in the evaluation of the quality of care 
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by generating risk indicators. In this study, 15 (5.5%) reports of SSI in femur fractures 
were identified. Previous studies corroborated these results, when they also surveyed a 
large sample size of patients with femur fractures and identified a small percentage of 
notifications(4,6). The phonetic search surveillance method has contributed significantly to 
the increased identification of SSIs. Screening decreases the possibilities of underestimating 
the incidence of SSI, since in cases of superficial infections, such as skin abscesses, the 
patient is usually followed up as an outpatient with oral antibiotics, not requiring new 
hospital admissions(3,6,9).

In the present study, males predominated, with a higher incidence of comorbidities. 
Previous studies have identified associations between SSI and the presence of chronic 
diseases(1,4). Comorbidity may increase by up to 0.35% the chance of SSI occurrence(1,4). 
Regarding the prevalence of the male gender, the literature addresses men had a five times 
higher risk of presenting SSI, however, it is still a gap in scientific knowledge and needs 
further studies to justify the association(9).

The mean hospitalization time in this study was shorter than that found in an 
observational case-control study, whose mean time was 29±4.3 days(4). Another study also 
found higher values, with a mean of 24.6±5.7 days for infected patients; in the absence of 
infection, the mean was 15±3.4 days(7). In this study, no deaths were recorded; however, 
the onset of infectious processes during hospitalization increases the risk of mortality(6). The 
National Healthcare Safety Network (NHSN) reports that SSI have a mortality rate of 3%, 
and this adverse event corresponds to 75% of health care-related infections worldwide(10).

The most recurrent potential for contamination of surgeries in this study was clean 
surgeries and, as the potential for contamination increases, the incidence of SSI can 
increase significantly (p<0.05)(9). Thus, the monitoring of SSI, especially in clean surgeries, 
is an indicator of quality of care, because it can show failures in the care and technique of 
surgical procedures, which compromises the recovery. The performance of multiple surgical 
procedures at the same site is directly associated with the level of compromise of bone 
structures, and increases the risk of developing SSI, as well as the performance of previous 
surgeries at the surgical site(9-11).

In the present study, it was found that the mean number of procedures reported 
post-discharge was lower when compared to those reported in the hospital setting. In this 
case, new hospital admissions and a higher number of surgical interventions were required 
for the treatment of SSI. This approach is justified because postoperative infection may be 
related to the need of surgical debridement(12-15).

 The maximum surgical time of 158 minutes in fractures found in this study was 
considered a risk for SSI. A cohort study verified that a time longer than 120 minutes in 
hip arthroplasty presented a higher risk of SSI when compared to those between 60 and 
89 minutes(9). Another retrospective cross-sectional study indicated that every 60 minutes 
increased the risk of SSI by 64%(5). The authors further highlighted that the surgical time 
may be influenced by several factors, such as team experience, equipment availability, 
fracture complexity, need for debridement and difficulty in prosthesis positioning(5). Despite 
the difficulty in modifying these risk factors, they are essential and useful for preoperative 
counseling of patients and their families regarding their own risk profile for SSI.

Regarding prostheses, several authors have researched that the use of external 
fixation is a factor that increases the likelihood of developing SSI; however, its implantation 
is the best treatment option in many cases(3-4,6,13,15).

For the prevention of SSI, the National Health Surveillance Agency (ANVISA) 
recommends the administration of prophylactic antibiotics in orthopedic surgeries with 
implants or bone manipulation, which should occur up to 60 minutes before the surgical 
incision and discontinuation of use within 24 hours(16).

Although this study did not measure the time of prophylactic antibiotic application in 
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relation to the surgical act, Cefazolin administration was evidenced in 80% of the patients. 
Prophylactic Cefazolin is considered a drug of first choice in orthopedic prophylaxis(9,17-19). 
Blood transfusion was required in 53% of patients, with hemoglobin values ranging from 
7.1g/dL to 14.1g/dL. A history of anemia and preoperative hemoglobin less than 12g/dL 
for men and 11g/dL for women is a risk factor for SSI, in addition to increasing the risk 
of mortality, postoperative pneumonia, and length of hospital stay(2). Blood transfusion 
increases the risk of SSI by three times, and its necessity must be evaluated considering 
infection prevention measures(2,9,20).

Regarding hospital readmissions, there were SSIs due to surgical wound dehiscence; 
new fracture associated with dehiscence and chronic osteomyelitis. A retrospective 
study showed that diseases of the musculoskeletal system and connective tissue system 
accounted for 8.5% of readmissions due to surgical complications, including osteomyelitis, 
post-procedure musculoskeletal disorders and bone continuity(12).

A low number of records of laboratory tests for microbiological investigation in SSI 
was identified(5). It is important to highlight that many of the infections were reported after 
discharge, which contributed to the low percentage of this laboratory record. A study also 
identified a small number of these exams and justified those superficial infections do not 
require microbiological exams(9).  

As to etiological agents, the results of this study were divergent from those found in 
the literature, which revealed a high prevalence of Staphylococcus aureus in infections from 
orthopedic surgeries(3-6,9,21). Of the microorganisms identified, Edwardsiella ssp species was 
found to be a bacterium found in the aquatic environment of freshwater or brackish water 
environments. A retrospective international case-control study identified that Edwardsiella 
tarda presented a 44.6% mortality rate in patients with soft tissue infection, associating 
bacteremia with the ingestion of contaminated aquatic animals(22).

Antimicrobial resistance has been observed to a wide class of antibiotics, constituting 
a public health problem(16,23-24). It is estimated that in the United States of America, 39% 
to 51% of SSI-causing microorganisms are resistant to standard prophylactic antibiotics in 
clinical practice(8). Antimicrobial resistance is related to the inappropriate use of antibiotics, 
especially the duration and time interval of antibiotic therapy(16,23).

It was identified in this study, through the discharge summary, that 67% of patients were 
prescribed antibiotics at home, and 27% were prescribed only symptomatic medications 
and deep venous thrombosis (DVT) prophylaxis. The Ministry of Health emphasizes that 
DVT prophylaxis should be performed in patients who have undergone major surgery and 
its prescription should be extended after hospital discharge for a period of 28 to 30 days in 
the elderly(17). Recent studies also alerted to the encouragement of early ambulation during 
hospitalization as a preventive measure against DVT, pressure injuries and atelectasis(21,24).

Authors highlighted that early ambulation increases the chances of early hospital 
discharge and, consequently, less exposure to hospital infections(24). Regarding the 
prescription of antimicrobials, ANVISA recommends that prophylaxis should be discontinued 
24 hours after surgery, however, this study evidenced the maintenance of prescriptions 
until the time of discharge and extended until use at home(16).

The limitations of this study refer to the difficulties in collecting data from the medical 
records because they were incomplete or illegible.

The results of this study suggested that the incidence of SSI may not have defined 
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the real incidence of infections in femoral osteosynthesis, mainly due to underreporting 
and inconsistencies in post-discharge surveillance. It is suggested that factors associated 
with SSI, such as potential for contamination, type of osteosynthesis, topography of the 
fracture, use of prostheses, antibiotics, microbiological data, fracture mechanisms and 
comorbidities be inserted into the institution’s pre-, intra- and post-surgical protocols. Such 
variables included in the safe surgery protocol may contribute not only to the generation 
of indicators for the institutional practice, but also to the resolution of gaps related to SSI, 
as it is still a challenge for the scientific community.	

	Check sheets, as a quality tool, are suggested to complement the surgical checklist in 
the safe surgery protocol of the institution, since the tracking of SSI and active surveillance 
contribute to the construction of prevention strategies, based on the identification of 
adverse events occurring in the institution. This study can also contribute to support future 
analytical studies, which can deepen the knowledge and impact of SSI associated with 
femur fracture.
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