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Abstract Objective: Hip fractures in older adults have the highest impact on the patient’s
health. These injuries result in many complications, reducing functional capability,
quality of life, and life expectancy. This study aimed to provide more epidemiological
data on the outcomes of these fractures in nonagenarians from a large city treated at a
tertiary hospital.
Methods: This study consisted of medical record reviews and interviews.
Results: In this study, 76 patients underwent 82 surgeries. The mean age of the
patients was 92.5 years. Ninety percent of the subjects were female. The patients spent
10.4 days in hospital. Surgery occurred on average 2.3 days after hospitalization.
Regarding fractures, 46 were trochanteric (56%), and 34 affected the femoral neck
(41.5%). Forty-one surgeries used the short proximal femoral nail (50%), and 18 were
partial hip replacements (22%). During hospitalization, 46 patients (55%) had no
complications, excluding episodes of delirium, and seven patients (9%) died. Forty-two
subjects completed the one-year postoperative follow-up period, with 56% alive and
44% dead.
Conclusions: Treating hip fractures in older patients is challenging. Our goal must
focus on helping these subjects receive the quickest and least aggressive treatment
possible and start mobilization early. We hope the data presented in this study can lead
to a better understanding of the characteristics of our nonagenarian population with
hip fractures and seek the best possible treatment for them.
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Introduction

Global population aging increased the number of older
patients seeking several medical specialties, including or-
thopedics. Hip fractures are common in nonagenarian
patients.1 This group of patients reportedly presents higher
morbidity andmortality, elevating the costs to the public and
private healthcare system.2

The treatment of choice is virtually always surgical. From
the beginning of the 20th century onward, several orthoped-
ists in North America and Europe started to indicate surgical
treatment instead of conservative treatment, reducing mor-
tality rates. Since then, several devices have been developed
for surgical treatment, reducing complications but not
changing the mortality rates.3

Hip fractures in older adults have the highest impact on
the patient’s health. These injuries result in many complica-
tions, reducing functional capability, quality of life, and life
expectancy.4 Some studies show that only around 30% of
patients recover their pre-fracture functional status.5,6

Early mobility is one of the chief measures in preventing
post-fracture health problems.7 Bedridden patients present
more infections, especially lung infections. The time from
fracture to surgery also seems to improve functional out-
comes.8 Older adults with multiple preoperative comorbid-
ities, regardless of the time until surgery, the type of fracture,
and the type of surgery, have worse outcomes.9

Mortality associated with these types of fractures is high,
reaching approximately 20 to 30% within the first year after
the event.10,11 Risk factors associated with worse outcomes
include advanced age, male gender, low functional level

before fracture, lowbonemineral density, previous cognitive
dysfunction, low socioeconomic status, and poorly con-
trolled systemic disease.12,13

To our knowledge, there are no Brazilian studies about
clinical outcomes in the specific population of patients over
90 years old. Our study aimed to provide more epidemio-
logical data on the outcomes of these fractures in non-
agenarians based on the type of fracture, type of surgery,
previous comorbidities, and functional outcomes in the
population of a large city treated in a tertiary hospital
and followed up for one year after surgery. More reliable
data on our population may provide insights to plan more
effective treatment measures to reduce complications and
morbidity.

Materials and Methods

This study is cross-sectional, retrospective, descriptive, ana-
lytical, and reviewedmedical records frompatients admitted
to the Orthopedics and Traumatology Service of a tertiary
hospital in a large city from 2018 to August 2022, aged
90 years or over with a hip fracture undergoing surgical
treatment.

The study included all patients operated on after a hip
fracture. Subjects under 90 years old, opting for conservative
treatment, or who did not want to participate in the study
were excluded from the study.

We reviewed the medical records of patients included in
the research and interviewed them by telephone to complete
the missing data, obtain their informed consent, and gather
information at one year of follow-up.

Resumo Objetivo: As fraturas de quadril em idosos são as que mais impactam na saúde do
paciente e estão associadas a muitas complicações, levando a redução da capacidade
funcional, da qualidade de vida e da expectativa de vida. O nosso trabalho visa trazer
mais dados epidemiológicos sobre os desfechos dessas fraturas em nonagenários em
uma grande cidade atendidos em um hospital terciário.
Métodos: O trabalho foi realizado através de revisão de prontuários e entrevistas.
Resultados: Foram realizadas 82 cirurgias em 76 pacientes nesse período. Amédia de
idade foi de 92,5 anos, 90% erammulheres e ficaram 10,4 dias internados. A cirurgia foi
realizada emmédia 2,3 dias após a internação. Do total, 46 fraturas foram trocantéricas
(56%) e 34 do colo do fêmur (41,5%). Foram realizadas 41 cirurgias com a técnica da
haste cefalomedular curta (50%) e 18 artroplastias parcial de quadril (22%). Durante a
internação, 46 pacientes (55%) não apresentaram complicações, excluindo episódios
de delirium, e 7 pacientes (9% dos casos) evoluíram para óbito. 42 pacientes já
fecharam 1 ano após cirurgia: 56% estão vivos e 44% evoluíram para óbito.
Conclusões: O tratamento de fraturas de quadril em pacientes idosos é desafiador. O
nosso objetivo deve estar focado em ajudar esses idosos a receber um tratamento
rápido e menos agressivo possível e a mobilizar precocemente. Esperamos que, com os
dados apresentados nesse trabalho, possamos entender melhor acerca das caracte-
rísticas da nossa população nonagenária vítimas de fratura de quadril e buscar omelhor
tratamento possível para esses pacientes.
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The criteria evaluated included age, gender, previous
comorbidities, fracture type, surgical technique, length of
stay, time from admission to surgery, postoperative compli-
cations, and evolution within one year (mainly morbidity).

The primary outcome was patient mortality during hos-
pitalization and within one year after the procedure. Sec-
ondary outcomes included complications, length of stay,
time to surgery, and previous comorbidities.

Statistical analysis was univariate. Descriptive statistics
characterized the sample as mean, standard deviation, me-
dian, interquartile ranges, and absolute and relative frequen-
cies. Bivariate analysis employed the chi-square test to
associate independent and dependent variables, adopting a
95% confidence interval and a p-value<0.05 for statistical
significance.

The Scientific Committee of the Medical School
approved the research project. The Certificate of Presenta-
tion for Ethical Appreciation (CAAE) of this study is
61470022.4.0000.5336.

Results

Seventy-six subjects underwent 82 surgeries during this
period. The mean age of the patients was 92.5 years (range,
90 to 103), and 90% were females (►Table 1).

The five most prevalent pre-fracture comorbidities were
dementia (23 subjects), cardiovascular diseases (57
patients), diabetes mellitus (11 patients), chronic kidney
disease (seven patients), and cancer (five patients) (►Fig. 1).

The mean length of stay was 10.4 days (range, 5 to 40
days), and surgery occurred on average 2.3 days (range, 0 to 9
days) after hospitalization (►Table 1).

Regarding the fracture type, 46 were trochanteric, 34
occurred at the femoral neck, three were periprosthetic,
three were subtrochanteric, and one was an acetabular
fracture (►Fig. 2).

As for surgical techniques, 41 procedures used a short
proximal femoral nail (PFN), 18 were partial hip replace-
ments (PHR), 14 employed femoral dynamic hip screws
(DHS), three were osteosyntheses with cannulated screws,
three used long PFNs, and three were total hip replacement
(THR) (►Fig. 3).

During hospitalization, 46 patients (55%) had no compli-
cations, excluding episodes of delirium due to its high
prevalence in this population, and seven patients (9%)
died. Around 30% of all patients experienced an episode of
delirium during hospitalization. The most common compli-
cation was infection (urinary tract or lung), affecting 22
patients (26.20%). In addition, ten subjects had acute renal
failure (ARF), five presented upper or lower digestive bleed-

ing (UDB/LDB), three had bronchopulmonary aspiration, and
seven presented cardiovascular complications such as acute
myocardial infarction, stroke, and pulmonary embolism
(►Fig. 4).

Table 1 General features of the population under study

All patients Female patients Male patients

Mean age 92.5�2.3 94.8�3.1 90.5� 1.9

Hospitalization days 10.4�3.5 9.8� 2.9 10.8� 4.8

Days until surgery 2.3�1.2 2.2� 1.4 2.5�1.3

Fig. 1 Preoperative comorbidities.

Fig. 2 Fracture types.

Fig. 3 Surgery types.
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Forty-two patients completed one year of postoperative
follow-up, with 56% alive and 44% dead (seven patients died
during the same hospitalization, and eleven passed away
after hospital discharge) (►Fig. 5). Another 18 patients also
completed one year after surgery, but they were unable to
contact or lost at follow-up.

Discussion

We believe that patients over 90 in the studied region have
unique characteristics that differentiate them from other
older adults regarding mortality and complications.14,15

Understanding the demands of this age group is the only
way to seek individualized and personalized treatments and
improve outcomes.

In our study, the mortality was higher compared with the
literature on femoral fractures in people over age 60 (around
25%).

The small sample of male patients hinders gender corre-
lation with worse or better outcomes. Patients with a longer
length of stay had worse outcomes and higher mortality
(p¼0.027).

The time between hospitalization and surgery does not
seem to change the mortality outcome. There was no associ-
ation between the type of fracture and the type of surgery
with patient mortality (p¼0.032). Although the number of
trochanteric fractures in older adults is reportedly higher
than femoral neck fractures, thesefigureswere similar in our
study.16

Patients with no comorbidities before the fracture had
fewer complications during hospitalization, shorter lengths
of stay, and lower mortality (p¼0.041). Studies demonstrat-
ed that proper disease control before fracture or the lack of
comorbidities results in better prognoses regardless of the
time from injury to surgery.17 Consistent with the litera-
ture,18 at least one episode of delirium occurred during
hospitalization in 30% of our patients.

Subjects diagnosed with dementia before the fracture did
not have worse outcomes or higher mortality than those
without dementia. Studies showed that dementia is a risk
factor for worse outcomes in patients with hip fractures due
to problems during postoperative rehabilitation and early
deambulation. However, these studies focused on patients
aged over 60. On subjects aged 90 or older, this risk factor
seems null.19–21

Patients evaluated one year after the fracture (56% of the
42 subjects completing this follow-up period) reported no
major complaints regarding the hip (88% had no complaints
while 12% reported mild complaints), and most (92%) re-
sumed the previouswalking ability. Among the patients who
died within one year after the fracture, seven passed away
during the same hospitalization, all due to infection (respi-
ratory or urinary infection progressing to sepsis and death).
The remaining 11 patients died after hospital discharge from
clinical comorbidities unrelated to the fracture.

Data collection occurred during the coronavirus pandem-
ic, which began in Brazil in March 2019. We observed no
decrease in the number of hospitalizations of patients aged
90 or over with hip fractures. There was also no increase in
the number of infections affecting this group of patients.

The limitations of our study include the small sample size
and the loss at follow-up in one year. We could not contact
10% of patients who completed 12 months of surgery.
Another factor that we would have liked to evaluate was
deambulation before and after surgery, but this was not
feasible. There was missing data in the medical records,
and, in some cases, we could not address them in interviews
with family members and patients. This outcome is signifi-
cant since rehabilitation after hip fracture surgery aims at
early mobilization and recovery of the independence level
before the event.

Treating hip fractures in elderly patients is challenging,
even more so in the population over 90 years old. It is a fact
that hip fractures reduce the quality of life of these subjects.
Our goal must focus on helping these older adults receive the
quickest and least aggressive treatment possible and start
mobilization early. We hope the data presented in this study
can lead to a better understanding of the characteristics of
our nonagenarian populationwith hip fractures and seek the
best possible treatment for them.

Financial Support
The authors did not receive financial support from any
public, commercial, or not-for-profit sources.

Conflict of Interests
The authors declare no conflict of interests.

Fig. 4 Complications during hospitalization.

Fig. 5 Progress within one year.
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