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ObjectiveObjectiveObjectiveObjectiveObjective: to characterize the epidemiological profile of patients undergoing hip replacement, primary or revisional. MethodsMethodsMethodsMethodsMethods: we

conducted a retrospective, descriptive study, including hip arthroplasties performed from January  2009 to June  2012 in a Belo

Horizonte teaching hospital, Minas Gerais State – MG, Brazil. Data were analyzed using descriptive statistics. ResultsResultsResultsResultsResults: orthopedic

procedures represented 45% of the operations at the hospital in the period, 1.4% hip arthroplasties. There were 125 hip replacements,

85 total, 27 partial and 13 reviews. Among the patients, 40% were male and 60% were female. Age ranged between 20 and 102

years, mean and median of 73 and 76 years, respectively. The most frequent diagnosis (82%) was femoral neck fracture by low-

energy trauma caused by falling form standing position. In 13 revision operations, 12 required removal of the prosthesis. The

infectious complication led to revision in 54% of the time, followed by dislocation (15%), peri-prosthetic fracture (15%) and aseptic

loosening (15%). The infection etiologic agent was identified in 43% of occasions. The average length of the prosthesis to a revision

operation was eight months. ConclusionConclusionConclusionConclusionConclusion: patients undergoing hip arthroplasty are elderly, with femoral neck fracture caused by

falling form standing position, affecting more women. The incidence of hip prosthesis loosening was 10%. The main cause of the

infection was loosening. The incidence of revisional hip arthroplasty was 10% and the incidence of hospital mortality in patients

undergoing hip arthroplasty was 7.2%.
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Currently, the use of biomaterials in orthopedic implants
is well known. This application has the prospect of

becoming more and more intense when considering the
high life expectancy of the population in recent decades.
Among the obstacles faced in the implementation of these
prostheses, there is the rejection of the body to the materials
used and infections resulting from surgical procedures.
Biocompatibility studies that assess the tolerance of the body
to the presence of a foreign body and its toxicity has been
made1.

Hip arthroplasty represents an advance in surgical
procedures of the modern era and, after five decades since
the first total hip replacement surgery, the scientific literature
data prove the success, between 90 and 95% for 10 to 15
years, of an operation that relieves pain and corrects
deformities2.3.

The failure of implants can occur by mechanical
or biological reasons. The mechanical ones includes
excessive use of the prosthesis, its displacement or
misalignment, physical stress and peri-prosthetic bone

fracture. The biological failure, on its turn, basically includes
inflammation, which can occur as an infectious response
or a consequence of the presence of particles in the site. In
general and in practice, any of these events requires
surgical revision. Infectious complication causes
approximately 1.5% of prosthesis loosening. However, the
non-infectious complication is the main cause of surgical
revision, for the so-called aseptic prosthesis loosening. In
the United States approximately 500,000 arthroplasties
take place a year and over 40,000  reviews for aseptic
loosening are carried out3-5.

Epidemiological studies evaluating the surgical
procedures and the performance of implants are important,
especially to identify postoperative complications, as well
as their causes. The Brazilian Society of Orthopedics and
Traumatology (SBOT), similar to what occurs in many
countries, proposed a national arthroplasty registry in 2007,
when a pilot project was initiated in some Brazilian cities.
The partnership with the National Agency of Sanitary
Surveillance (ANVISA) was established and soon the
national registry will be extended to all health
establishments6.
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Considering the magnitude of the loosening,
whether  septic or aseptic, of hip joints with regard to
increased morbidity, care costs of such complications and
also the absence of national data on the subject, it is
necessary to produce knowledge that will assess current
care practices. Also noteworthy is the contribution to nursing
assisting patients in the perioperative period and processing
surgical materials.

This study aims to characterize the
epidemiological profile of patients undergoing hip
arthroplasty.

METHODSMETHODSMETHODSMETHODSMETHODS

We conducted a retrospective study, with
descriptive approach, for the analysis of hip arthroplasties
performed in a public teaching hospital from January 2009
to June 2012. The hospital performs an average of 500
operations per month, 45% orthopedic and of these, 1.4%
hip arthroplasties. The team of orthopedic surgery consists
of 24 surgeons, six of them hip experts, operating weekly
and leading all arthroplasties in the institution during the
study period.

We used a specific instrument for collecting data
through query to the electronic medical records of all
patients undergoing hip replacement, primary or revisional,
from January 2009 to June 2012. The exclusion criteria were:
electronic records unavailable or incomplete filling. The
interest collected variables were: gender; age; dates of
hospitalization, surgical procedure and outcome (discharge,
transfer or death); admission diagnosis, presence of fracture,
its cause; the type of surgical treatment (partial, total or
revisional arthroplasty); surgeon; type of prosthesis; in the
case of surgical revision: time of prosthesis and cause of
the review; postoperative complications; and clinical care.
We created a database and the variables of interest were
analyzed at first, by using descriptive statistics. All incidence
rates were calculated using point estimate and 95%
confidence intervals7. We applied the Garden classification8

to determine the types of fracture
The research project was approved by the Ethics

in Research Committee of the Federal University of Minas
Gerais – UFMG, Opinion No ETIC 0300.0.203.000-10 and
its conduction was authorized by the Teaching, Research
and Extension Nucleus of the Risoleta Tolentino Neves
Hospital.

RESULTSRESULTSRESULTSRESULTSRESULTS

During the period from January 2009 to June 2012
19,233 operations were carried out in the hospital, 8,701
orthopedic, corresponding to 45% of the procedures.
Among these, 125 were hip replacements, which
corresponds to 1.4% of the orthopedic operations.

Among patients undergoing hip arthroplasty, 50
were male (40%) and 75 (60%) female. Patient age ranged
between 20 and 102 years, mean and median of 73 and
76 years, respectively. The sample of patients had a
standard deviation of 14.6 years and 20% coefficient of
variation, which indicates an intermediate variability (Table
1).

Most patients had femoral neck fracture as
admission diagnosis, its main cause being the low-energy
trauma by falling from standing position Regarding the type
of operation, the majority was total hip replacement (68%).
As for the type of prosthesis, in the 27 partial arthroplasties
the femoral prosthesis was cemented. Among the 85 total
arthroplasties with acetabular and femoral prosthesis, both
were cemented on 18 occasions, both were non-cemented
on 56 occasions, only the femoral one was cemented in six
and only the acetabular was cemented on five. Two
orthopedic surgeons were responsible for the absolute
majority of the procedures (77%).

Of the 102 patients with hip fracture diagnosis,
53 had the Garden classification defined: two Garden type
II fractures, complete fracture without deviation (4%), 17
Garden type III, partially varus deviation (32%) and 34
Garden IV, completely deviation, with displacement of the
femoral head (64%). The two patients with fractures
classified as Garden II had symptomatic coxarthrosis prior
to the fracture.

Of the 13 surgical revisions, infectious cause was
observed in 54%, requiring prosthesis removal. The surgical
site infection was classified as deep, whose etiologic agent
was identified in only 43% of patients (Table 1). Seven
other patients underwent reoperation,  on three occasions
to the repositioning of the prosthesis due to dislocation and
four times for surgical cleaning due to superficial infection.
In one, culture examination was performed, and the
etiologic agent was Staphylococcus aureus.

Also in the 13 reviews the average time of
prosthesis to the revision operation was eight months,
ranging from 10 days to 48 months. Among the revisions,
38% occurred within 45 days after arthroplasty. The
frequency of prosthesis loosening was observed in 12
patients, with an incidence of 9.6% (95% CI = 4.4% to
14.8%). The incidence of prosthetic loosening of infectious
cause was 5.6% (95% CI = 1.6% to 9.6%). Of the 125
patients studied, nine died during hospitalization, with a
hospital mortality of 7.2% (95% CI = 2.7% to 11.7%).

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Hip arthroplasty is considered a successful surgical
procedure for treating diseases that manifest in a more
advanced stage of life. In this study, only 12.8% of patients
were younger than 60 years, the majority (63%) consisting
of individuals aged between 70 and 90 years. The elderly
population has increased both in developed and developing
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countries. In Brazil, data from the the Brazilian Institute of
Geography and Statistics (IBGE) show 23.5 million people
over 60 years of age, that is, 12.1% of the population9.

Femoral neck fracture in the elderly affects men
and women. In this study, the vast majority of patients
undergoing hip arthroplasty had femoral neck fracture and
60% were women. A study carried out in an orthopedic
hospital in the state of Mato Grosso identified the incidence
of 11% of elderly patients with hip fracture, 63% of them
women. Most underwent fracture surgical correction10.
Another study, conducted in São Paulo, identified the
predominance of women among elderly hip fracture
victims11.

Researchers have conducted investigations to
search beyond the incidence and prevalence of falls among
the elderly, institutionalized or not, and assess their causes
and predisposing factors. A study in Goiania with
institutionalized elderly found a prevalence of 38% in falls12.

In Belo Horizonte, among the elderly enrolled in a health
center, the prevalence of falls was 59%, and half fell from
standing position13. Fall from standing position was also the
most common mechanism of injury among elderly patients
from the emergency department of the São Paulo Holy
Home14. In the present study the main cause of hip
replacement surgery was femoral neck fracture caused by
falling from a standing position, in 92% of cases.

Infectious and non-infectious complications can
cause loosening of the hip prosthesis. In this study, the
infection was identified as the leading cause of surgical
intervention in 54% of revisional cases, resulting in prosthesis
removal. The literature brings different results, with the
infectious complication accounting for 8% of the revisional
cases in a retrospective US study that evaluated more than
a thousand records of patients undergoing hip arthroplasty
surgical revision. Aseptic loosening is the cause of 51% of
revisions; however, infection has become a major cause of

Table 1 -Table 1 -Table 1 -Table 1 -Table 1 - Characteristics of patients undergoing hip arthroplasty between the years of 2009 and 2012.

Var iableVar iableVar iableVar iableVar iable Categor iesCategor iesCategor iesCategor iesCategor ies FrequencyFrequencyFrequencyFrequencyFrequency PercentagePercentagePercentagePercentagePercentage

Age < 60 anos 16 12,8%
60 – 69 21 16,8%
70 – 79 40 32,0%
80 – 89 39 31,2%
90 – 99 8 6,4%
>100 1 0,8%

Admission diagnosis Femoral neck fracture 102 81,6%
Secondary osteoarthritis 8 6,4%
Infection 7 5,6%
Peri-prosthetic fracture 2 1,6%
Prosthesis dislocation 2 1,6%
Osteonecrosis 2 1,6%
Prosthesis aseptic loosening 2 1,6%

Etiology of femoral Low-energy trauma 94 92%
neck fractures (n = 102) High-energy trauma 6 6%

Other 2 2%
Surgery type Total hip arthroplasty 85 68%

Partial hip arthroplasty 27 22%
Revisional arthroplasty 13 10%

Reason for reoperation (n = 7) Superficial infection 4 57%
Prosthesis dislocation 3 43%

Reason for revisional Infection 7 54%
operation (n=13) Peri-prosthetic fracture 2 15%

Prosthesis dislocation 2 15%
Prosthesis aseptic loosening 2 15%

Prosthesis removed Yes 12 92%
after review (n=13) No 1 8%
Identification of the Yes 3 43%
etiologic agent (n=7) No 4 57%
Etiological agent (n=3) Enterococcus faecalis 1 33%

Escherichia coli, Proteus mirabilis 1 33%
 Staphylococcus aureus 1 33%
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prosthesis loss after the surgical intervention for 30% of
patients15. Other studies showed similar results16.17.

Understanding the interaction between
microorganisms, prosthesis and host is necessary to establish
the best approach for both diagnosis and treatment of
infections associated with the implants. Although infection
in hip arthroplasties are not so frequent, when it occurs it
has devastating effects, with high morbidity and significant
cost. Although the skin colonizing microorganisms are
associated with implants infection, their diagnosis is complex
and has been studied by many researchers. Conventional
culture methods must be combined with other laboratory
tests, since studies show negative culture results in 20% of
cases of prostheses infection. In addition, it is estimated
that over 10% present false positive results16-19.

In this study, microbiological investigation was
performed in less than half of the cases of infection by
standard clinical methods. Identification of gram-positive
bacteria was consistent with the literature, which describes
the gram-positive cocci as responsible for approximately
65% of infections in orthopedic prostheses18.

Infections in implants caused by virulent
microorganisms, such as S. aureus and gram-negative rods,
typically manifest themselves as acute infection in the first
three months after surgery17,18. In this study, almost half of
surgical revisions occurred up to three months after hip
replacement, and infection was the main cause. It is worth
mentioning that reoperations due to infection for surgical
cleaning were not effective, requiring surgical revision
approach for prosthesis replacement.

Considering the recent developments with regard
to the diagnostic investigation of infection associated with
orthopedic prostheses, and also to prevention and treatment,
despite the hospital has a team of orthopedic surgeons, two
heldd the vast majority of procedures, a fact that enables
the extensive discussion and review of techniques and
procedures related to the perioperative period. People
involved in infection control, perioperative nursing and
surgeons must work together to discuss best practices to be
implemented, as well as reviewing those being applied.

Although this study answered the questions
previously established, it has some limitations. The first is
the retrospective data collection, from the electronic medical
records, which has a variability related to forgetting in
recording important details about the patient in the
perioperative period. The second limitation is related to
the creation of a heterogeneous group that included total
and partial arthroplasties, making it impossible to draw
meaningful conclusions, only allowing to know the reality
of the scenario in question. The partial hip arthroplasty is
indicated for more severe patients with worse clinical state,
low life expectancy and low functional demand when
compared with total arthroplasty. The third limitation is the
inclusion of revisions of those undergoing primary
arthroplasty in other services.

The concern with improving the quality of care
leads us to reflect on strategies to minimize risks and
enhance security of the elderly patients undergoing
arthroplasty. The results suggest a careful evaluation to
assess the risk of falls in hospitalized elderly as a measure
to prevent fracture and complications arising from it. An
important aspect to be investigated is the adhesion of
assistance professionals to infection prevention protocols in
arthroplasties, that being the most important complication
identified in this study. Considering the aseptic loosening,
they have been associated with the presence of endotoxins
and its origin may be due to both the excessive use of the
prosthesis and the presence of gram negative bacteria.
Therefore, investigating the presence of bacteria in surgical
instruments that are reprocessed using drinking water
becomes essential in order to reset guidelines for
reprocessing.

Patients undergoing hip arthroplasty in the study
hospital are elderly, with femoral neck fracture caused by
falling from standing position, affecting more women than
men. The incidence of hip prosthesis loosening was 10%,
and infection, 5.6%. The main cause of loosening was
infection. The incidence of hip arthroplasty surgical revision
was 10%. The  hospital mortality in patients undergoing
hip arthroplasty was 7.2%.

R E S U M OR E S U M OR E S U M OR E S U M OR E S U M O

ObjetivoObjetivoObjetivoObjetivoObjetivo: caracterizar perfil epidemiológico de pacientes submetidos à artroplastia do quadril, primária ou de revisão. MétodosMétodosMétodosMétodosMétodos:
estudo retrospectivo, descritivo, incluindo artroplastias do quadril realizadas no período de janeiro/2009 a junho/2012 em hospital de
ensino de Belo Horizonte, MG. Os dados foram analisados por estatística descritiva. ResultadosResultadosResultadosResultadosResultados: as operações ortopédicas
correspondem a 45% das realizadas no Hospital e 1,4% à artroplastias do quadril. No período, foram realizadas 125 artroplastias do
quadril, sendo 85 totais, 27 parciais e 13 revisões. Dentre os pacientes, 40% pertenciam ao sexo masculino e 60%, ao feminino. A
idade variou entre 20 e 102 anos, com média e mediana de 73 e 76 anos. O diagnóstico mais frequente (82%) foi fratura de colo
de fêmur por trauma de baixa energia causado por queda da própria altura. Em 13 operações de revisão, 12 necessitaram a
remoção da prótese. A complicação infecciosa motivou a revisão em 54% das ocasiões, seguida de luxação (15%), fratura periprótese
(15%) e soltura asséptica (15%). O agente etiológico de infecção foi identificado em 43% das ocasiões. O tempo médio de prótese
até a operação de revisão foi oito meses. ConclusãoConclusãoConclusãoConclusãoConclusão: os pacientes submetidos à artroplastia do quadril são idosos, com fratura de
colo fêmur, causada por queda da própria altura, que acometeu mais as mulheres. A incidência de soltura de prótese do quadril foi
10%. A principal causa de soltura foi a infecção. A incidência de revisão cirúrgica de artroplastia do quadril foi 10% e a incidência de
mortalidade hospitalar nos pacientes submetidos à artroplastia do quadril foi 7,2%.

DescritoresDescritoresDescritoresDescritoresDescritores: Ortopedia. Artroplastia de Quadril. Reoperação. Infecção da Ferida Operatória.
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