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ORIGINAL ARTICLE

Perioperative adverse outcomes in elderly patients with
hip fracture before and after the implementation of an
orthogeriatric protocol

Desenlaces adversos perioperatorios en adultos mayores con fractura de cadera
antes y después de la implementacion de un protocolo de ortogeriatria

Diana Bautista-Granados' “=" Karen Rangel-Rivera! “=" Julian Osma-Hurtado! *=" Katherine Marquez-Bayona'

Monica Romero-Marin'?"“ Miguel Oswaldo Cadena-Sanabria'?

! Hospital Universitario de Santander, Internal Medicine Service, Bucaramanga, Colombia.
2 Universidad Industrial de Santander, Medical School, Bucaramanga, Colombia.

Abstract

Introduction: Hip fracture in elderly patients is a major health concern, as it is associated with increased
morbidity and mortality. For this reason, orthogeriatric protocols have been created to approach it,
reporting favorable outcomes.

Objective: To evaluate perioperative adverse outcomes in elderly patients with hip fractures before and
after the implementation of a comprehensive geriatric assessment (CGA) protocol.

Methodology: Case-control study performed on 136 patients (cases: 43; controls: 93) >65 years old with
a hip fracture, who were treated at a referral hospital between 2020 and 2021 (cases) and 2015 and 2017
(controls). Differences between groups were determined through bivariate analysis using Fisher’s chi-square
or exact tests on categorical variables, and Student’s t-test or Wilcoxon signed-rank test on continuous
variables depending on the distribution of the data.

Results: Perioperative adverse outcomes occurred in 62.7% of cases and 84.0% of controls (p=0.007; OR:0.32;
95%CI:0.13-0.73). The median length of hospital stay was 10 and 17 days in cases and controls, respectively
(IQR: 8-14; IQR 11-26), while the time between ED admission and surgery was 7 days (IQR:5-11) and 11
days (IQR:8-17), respectively (p=0.002).

Conclusions: The implementation of the CGA protocol reduced adverse outcomes associated with hip
fracture, mainly length of hospital stay and time between admission and surgery, in which statistically
significant differences were observed between both groups.

Keywords: Aged; Hip Fractures; Geriatric Assessment; Geriatrics (MeSH).

Resumen

Introduccioén: la fractura de cadera en adultos mayores constituye un problema de salud importante,
ya que estd asociada a mayor morbilidad y mortalidad. Por esta razén, se han creado protocolos de
ortogeriatria para su abordaje, los cuales reportan resultados favorables.

Objetivo: evaluar los desenlaces adversos perioperatorios en adultos mayores con fractura de cadera
antes y después de la implementacién de un protocolo de evaluacion geriatrica integral (EGD).
Metodologia: estudio de casos y controles realizado en 136 pacientes (casos: 43; controles: 93) >65 afios
con fractura de cadera que fueron atendidos en un hospital de referencia entre 2020 y 2021 (casos), y
2015y 2017 (controles). Se determinaron diferencias entre grupos mediante un analisis bivariado usando
las pruebas de chi cuadrado o exacta de Fisher en variables categoéricas, y las pruebas t de student o de
Wilcoxon de los rangos con signo en variables continuas segun la distribucion de los datos.
Resultados: los desenlaces adversos perioperatorios ocurrieron en el 62,7% de los casos y el 84,0% de los
controles (p=0,007; OR:0,32; 1C95%:0,13-0,73). La mediana de duracién de la estancia hospitalaria fue 10
y 17 dias en los casos y controles, respectivamente (RIQ: 8-14; RIQ 11-26), mientras que el tiempo entre
el ingreso a urgencias y la cirugia fue 7 dias (RIQ:5-11) y 11 dias (RIQ:8-17), respectivamente (p=0.002).
Conclusiones: la implementacién de la EGI redujo los desenlaces adversos por fractura de cadera,
principalmente la duracion de la estancia hospitalaria y el tiempo entre el ingreso y la cirugia tuvieron
diferencias estadisticamente significativas.

Palabras clave: Adulto mayor; Fractura de cadera; Evaluacion geridtrica; Geriatria.
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Introduction

Hip fracture is a major public health concern in the elderly population, as the preva-
lence of this type of fracture is expected to rise significantly due to the aging of the
population and increased life expectancy.' Although epidemiological data vary among
countries, it is estimated that these fractures affect about 18% of women and 6% of
men worldwide.? Furthermore, estimates show that the number of hip fracture cases
worldwide could reach 4.5 million by 2050."* It should also be kept in mind that hip
fractures can reduce quality of life and significantly increase morbidity and mortality
if they are not adequately treated.'

Hip fractures are important because they are linked to higher mortality, which
is estimated to be 30% one year after the fracture, and morbidity, which includes
functional dependency and mobility impairment and is influenced by socioeconomic
factors.*® Cognitive or neurological changes, cardiopulmonary disorders, venous
thrombosis, infections, bleeding, electrolyte imbalances, and anemia are the most
common medical complications of hip fracture surgery. Due to the relative frequency
of these complications, it is crucial to identify them early since doing so can shorten
hospital stay, improve patient functionality, and lower mortality in these patients.%’

Regarding mortality, Sanz-Reig et al.,® in a study conducted between 2011 and 2014 in
Spain, reported an in-hospital mortality rate of 11.4%. This figure is significantly higher
than the data reported in previous studies conducted in similar populations, which
describe mortality rates between 4.5% and 6.5% in fractures of the proximal femur.*'°

Due to the presence of comorbidities in these patients, as well as the high frequency of
medical complications associated with hip fracture, each of these cases involves medical
care by various specialties to ensure a comprehensive approach to the patient that will
determine the factors that are related to higher mortality."’ To this end, orthogeriatrics
programs have been developed in many countries, as well as standardized protocols,
to ensure a marked decrease in the medical outcomes associated with hip fracture
in older adults. In this regard, it has been reported that older adults undergoing a
comprehensive geriatric assessment (CGA) had better outcomes in terms of clinical
frailty, functionality, and occurrence of complications, thus reducing the costs of care.'?

Given the foregoing, the objective of this study is to evaluate perioperative adverse
outcomes in elderly patients with hip fractures before and after the implementation
of a CGA protocol.

Methodology
Study type and population

Case-control study conducted in patients over 65 years of age with hip fracture who
consulted a tertiary care referral hospital in Bucaramanga, Colombia. The study included
patients who, in the case group, took part in an CGA between June 2020 and June
2021, and in the control group, did not undergo a CGA but were treated at the hospital
between January 2015 and December 2017. The ratio of controls to cases was 2:1,
respectively. Patients with incomplete medical records, lack of data on more than 20%
of the variables, suspicion of hip fracture of non-osteoporotic origin, and/or presence
of hip fracture associated with polytrauma, or high-energy trauma were excluded.
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Comprehensive geriatric assessment

Upon admission to the emergency department and having determined the presence
of a hip fracture (intracapsular or intertrochanteric), the patient was evaluated by the
orthopedics service to confirm and classify the fracture, and an assessment by the
geriatrics service was requested. Within 24 and 48 hours, the patient underwent the
CGA protocol, which included physical, functional, mental, and social aspects.
Preoperative physical status was assessed using the American Society of Anesthe-
siologists (ASA) classification. Functionality was measured before and after fracture
using the Barthel Index and the Lawton Instrumental Activities of Daily Living Scale.
In addition, the Mini Nutritional Assessment (MNA) and the blood albumin test were
used for nutritional evaluation. The presence of sarcopenia and pre-existing clinical
frailty were assessed using the SARC-F questionnaire and the FRAIL questionnaire and
the Clinical Frailty Scale, respectively. A rapid cognitive screen and assessment of the
presence of delirium were also performed using the Mini-Mental State Examination
(MMSE) and/or Mini-Cog instruments, as well as the Confusion Assessment Method
(CAM) tool. Complementary tests included evaluation of calcium metabolism using the
colorimetric calcium assay, parathyroid hormone test, and 25-hydroxy vitamin D test.
Furthermore, the medical records of cases and controls were reviewed throughout
the hospital stay in order to identify the occurrence of the following adverse outcomes:

+ Anemia: defined as a hemoglobin or hematocrit level two standard deviations below the
average levels for the patient’s age and sex on admission, and follow-up blood count or
transfusion requirement during hospitalization.

« Hydroelectrolytic disorder: defined as decreased sodium and potassium levels in admission
and follow-up laboratory tests.

+ Urinary tract infection: defined as the presence of urinary symptoms, signs of systemic
inflammatory response syndrome, and detection of bacterial isolate in urine culture greater
than 100 000 CFU/mL that required in-hospital antimicrobial treatment.

+ Delirium: for cases, the need for assessment by the psychiatry service or the need for
antipsychotics during hospitalization was analyzed in the medical record. For controls,
the presence of delirium was defined based on the results of the administration of the
CAM tool included in the CGA.

- Pneumonia: defined as the presence of respiratory symptoms, signs of systemic inflammatory
response syndrome, and radiological findings suggestive of pulmonary involvement.

« Cellulitis: defined as acute inflammation in the subcutaneous tissue secondary to skin lesions.

+ Deep vein thrombosis or pulmonary embolism: defined as the presence of pain in the lower
limbs associated with changes in color, temperature and edema in the affected limb, as
well as the presence of dyspnea and/or associated chest pain.

+ Gastrointestinal bleeding: defined as the presence of hematemesis and/or rectal bleeding,
and signs of low cardiac output.

- Acute myocardial infarction: defined as symptoms of myocardial ischemia associated with
changes in electrocardiogram and cardiac enzyme levels.

- Decompensated heart failure: defined as acute onset of symptoms and signs of abnormal
cardiac function.

« Pressure ulcers: defined as areas of skin injured by remaining in the same position for a
prolonged period of time.

+ Surgical reoperation requirement: defined as the need for a new surgical intervention
during hospital stay.
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+ Shock: defined as a clinical condition in which the body’s organs receive insufficient blood flow.
It may be hypovolemic, cardiogenic, anaphylactic, neurogenic, or septic depending on its cause.

Statistical analysis

Data were entered into a database created in Microsoft Excel for subsequent analysis in
Stata 12 statistical analysis software. Qualitative variables are described using absolute
and relative frequencies, and quantitative variables are described with means and
standard deviations or medians and interquartile ranges, depending on the distribution
of the data (Shapiro-Wilk test).

Subsequently, quantitative variables were stratified taking into account biological
plausibility criteria, and bivariate analyses were performed to determine differences
between groups (cases and controls) using, depending on the distribution of the data,
Chi-square or Fisher’s exact tests for categorical variables and Student’s t-tests or
Wilcoxon signed-rank test for continuous variables. Moreover, to determine differences
in the presence of perioperative adverse outcomes, odds ratios (OR) and their respective
confidence intervals (CI) were calculated for statistically significant variables. A statistical
significance level of p<0.005 was considered.

Ethical considerations

This research followed the ethical principles for the conduct of biomedical studies
involving human subjects established in the Declaration of Helsinki'® and the scientific,
technical and administrative standards for health research set forth in Resolution 8430 of
1993 issued by the Colombian Ministry of Health.* In addition, the study was approved
by the Research Ethics Committee of the Hospital Universitario de Santander through
Minutes No. 3 of March 22, 2019.

Results

In total, 136 patients were included in the study, divided into 43 cases and 93 controls.
The mean age of the participants was 79 years (+7.93 years) for the case group and 81 years
(+8.46) for the control group. In both groups, hip fracture was more frequent in women
(cases: 74.4%; controls: 62.3%) and the rural area was the most common place of origin
(cases: 86.0%; controls: 84.9%). Regarding the type of fracture, the extracapsular type was
more frequent in both the case group (65.1%, n=28) and the control group (68.8%, n=64).
Table 1 shows the main characteristics of the patients included in the present study.

Table 1. Characteristics of the patients included in the study.

Variable ‘ Cases (n=43) ‘ Controls (n=93) p-value
Sex
Female | 32(74.4%) | 58 (62.3%) 0.167
Age (in years)
Mean 79 81 0.1526
Standard deviation +7.93 + 8.46
Place of origin 0.792
Rural 6 (13.9%) 14 (15.0%)
Urban 37 (86.0%) 79 (84.9%)
Type of fracture 0.664

Rev Col Or Tra | https://doi.org/10.58814/01208845.7 4/9



RCOT Perioperative adverse outcomes and orthogeriatric protocol

Table 1. Characteristics of the patients included in the study. (Continued)

Variable Cases (n=43) Controls (n=93) p-value
Extracapsular 28 (65.1%) 64 (68.8%)
Intracapsular 15 (34.8%) 29 (31.1%)
Length of hospital stay (in days) 0.0002
Median 10 17
Interquartile range 8-14 11 -26
Time between emergency room admission and surgery (in days) 0.0002
Median 7 11
Interquartile range 5-11 8-17

Source: Own elaboration.

The most frequent comorbidity was high blood pressure (cases: 58.1%; controls: 64.5%) and
the most commonly used treatments were antihypertensive drugs (cases: 48.8%; controls:
46%). Table 2 presents the comorbidities and medications reported in cases and controls.

Table 2. Comorbidities and medications in study participants.

Variable ‘ Cases (n=43) ‘ Controls (n=93) ‘ p-value
Comorbidities and history of disease
Diabetes mellitus 8 (18.6%) 17 (18.2%) 0.969
Chronic kidney disease 2 (4.6%) 15 (16.1%) 0.092
Acute myocardial infarction 3 (6.9%) 4 (4.3%) 0.681
Heart failure 2 (4.6%) 13 (13.9%) 0.142
Pulmonary disease 5(11.6%) 20 (21.5%) 0.163
Solid tumor 4 (9.3%) 2 (2.1%) 0.077
Cerebrovascular disease 2 (4.6%) 6 (6.4%) 1.000
Dementia 8 (18.6%) 12 (12.9%) 0.426
Peripheral arterial disease 1(2.3%) 2 (2.1%) 1.000
Peptic acid disease 1(2.3%) 6 (6.4%) 0.427
High blood pressure 25 (58.1%) 60 (64.5%) 0.524
Atrial fibrillation 1(2.3%) 5 (5.3%) 0.664
Osteoporosis 1(2.3%) 16 (17.2%) 0.012
Hypothyroidism 9 (20.9%) 6 (6.4%) 0.011
Epilepsy 2 (4.6%) 1(1.0%) 0.232
Smoking 9 (20.9%) 31 (33.3%) 0.004
Use of medications
Antihypertensives 21 (48.8%) 44 (47.3%) 0.825
Diuretics 3(6.9%) 0 (0.0%) 0.029
Anticoagulants 1 (2.3%) 2 (2.1%) 1.000
Insulin 3(6.9%) 7 (7.5%) 1.000
Oral antidiabetic agents 5(11.6%) 10 (10.7%) 1.000
Acetylsalicylic acid 4(9.3%) 19 (20.4%) 0.142
Statins 4 (9.3%) 9 (9.6%) 1.000
Benzodiazepines 3 (6.9%) 1 (1.0%) 0.091
Anticonvulsants 3 (6.9%) 3 (3.2%) 0.378
Antipsychotics 3 (6.9%) 5 (5.3%) 0.706
Antidepressants 1(2.3%) 4 (4.3%) 1.000
Systemic corticosteroids 2 (4.6%) 2 (2.1%) 0.590
Proton pump inhibitors 3 (6.9%) 3 (3.2%) 0.378

Source: Own elaboration.
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The median length of hospital stay for cases and controls was 10 days (interquartile
range [IQR]=8-14) and 17 days (IQR=11-26), respectively, and a statistically significant
difference was found between the two groups (p=0.0002). On the other hand, the time
between admission to the emergency department and surgery was shorter in the case
group (median: 7 days; IQR=5-11) than in the control group (median: 11 days; IQR=8-17),
and there was a statistically significant difference between these groups (p=0.0002).

Regarding preoperative physical status, 53.4% (n=23) of the patients in the case group
and 44.0% (n=41) of the participants in the control group had an ASA 3 score. Moreover,
severe functional dependency (Barthel index >35) was found before fracture in 23.6%
(n=10) of the patients in the control group. It should be noted that the Barthel Index
was only assessed in 14 patients of the case group, of whom 5.7% (n=5) had severe
dependency prior to the fracture.

62.7% (n=27) of cases and 84.0% (n=79) of controls had perioperative adverse outcomes
(p=0.007; OR: 0.32; 95%CI: 0.13-0.73). The most common conditions were anemia, urinary
tract infection, delirium, and hydroelectrolytic disorders (Tables 3 and 4).

Table 3. Perioperative adverse outcomes presented by the patients included in the study.

Variable Cases (n=43) Controls (n=93) p-value
Anemia 21 (48.8%) 62 (66.6%) 0.026
Pneumonia 2 (4.6%) 13 (13.9%) 0.142
Urinary tract infection 8 (18.6%) 35 (37.6%) 0.019
Operative site infection 1(2.3%) 1(1.0%) 0.540
Cellulitis 2 (4.6%) 3 (3.2%) 0.649
eDneleb};g/Siin thrombosis or pulmonary 12.3%) 1(1.0%) 0.547
Gastrointestinal bleeding 0 (0%) 7 (7.5%) 0.096
Acute myocardial infarction 0 (0%) 4 (4.3%) 0.304
Pressure ulcers 3 (6.9%) 6 (6.4%) 1.000
Delirium 4(9.3%) 23 (24.7%) 0.037
Hydroelectrolytic disorder 6 (13.9%) 49 (52.6%) <0.001
Decompensated heart failure 1(2.3%) 2(2.1%) 1.000
Surgical reoperation 3(6.9%) 5 (5.3%) 0.709
Shock of any kind 1 (2.3%) 9 (9.6%) 0.168
Mortality 3(6.9%) 4 (4.3%) 0.679
Perioperative adverse outcomes 27 (62.7%) 79 (84.0%) 0.006
Source: Own elaboration.
Table 4. Analysis of the most common adverse perioperative outcomes.

Variable OR p-value CI
Anemia 2.31 0.027 1.10 - 4.89
Urinary tract infection 2.78 0.022 1.15-6.69
Delirium 3.34 0.037 1.07 - 10.39
Hydroelectrolytic disorder 6.57 <0.001 2.53-17.07

Source: Own elaboration.

Finally, mortality was 6.98% in cases and 4.35% in controls, and there was no statistically

significant difference between groups (p=0.679).
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Discussion

This observational study found a lower incidence of perioperative adverse outcomes
after the implementation of the CGA. This result is similar to those previously described
in other studies and could be explained by the early identification of high-risk patients
and their individualized care.'® Furthermore, a multidisciplinary approach to hip fracture
(geriatrics, orthopedics, anesthesiology, rehabilitation, nursing, and social work) helps
to reduce the incidence of in-hospital complications.'®

Another relevant result of the present study was the decrease in the length of hospital
stay in the group of patients in whom the CGA was implemented (cases), which is
similar to that described in other studies that have documented the benefit of the
implementation of orthogeriatric care during the care of patients with hip fractures.'”'®
Shorter length of hospital stay and, therefore, decreased health care costs have also
been reported in patients with non-traumatic illnesses who underwent CGA in acute
geriatric care services."

Likewise, in the present study, the time between admission to the emergency department
and surgery was shorter in the case group compared to the control group (7 days versus
11 days), which is consistent with the findings of different studies where a shorter time
between admission and surgery was associated with a geriatric intervention.'®* In this
sense, the implementation of care by the orthogeriatrics service in the approach to hip
fracture generates benefits in terms of reduced health care costs.*"*

Concerning mortality indicators, previous studies suggest that the implementation of the
CGA results in a decrease in the mortality rate among patients with hip fracture.'”** However,
in this study, no statistically significant association in mortality reduction was found, which
may be explained by the high mortality of patients in the control group who did not receive
surgery and were excluded from the study population, since in-hospital mortality associated
with hip fracture in this referral hospital has previously been estimated at 17.69%.*

It should be noted that, at the time of completion of this study, there were few local
studies evaluating the impact of CGA on the postoperative outcome of hip fracture in
older adults. However, there are reports of the benefit of implementing this assessment in
patients operated on for non-traumatic conditions® and in those with elective surgeries,
since the CGA can be used as a tool to identify patients at high risk of mortality and
decrease the length of hospital stay and the occurrence of adverse events.* It is also
relevant to consider that the benefits of the implementation of orthogeriatric care in the
treatment of hip fractures are also reflected in the reduction of other indicators such
as the ability to perform activities of daily living, health care costs,?”?°and the recovery
of mobility,*® which is why strengthening these services in health care institutions is
considered very important.

The main strength of this study is the analysis and reporting of data from the local
context that can be used to improve health care processes for older adults, strengthen
multidisciplinary work in health institutions, and establish comprehensive health care
services that benefit this population. However, our study has some limitations. On
the one hand, since this is a retrospective study, information bias may occur; for this
reason, the selection criteria for cases and controls were rigorously met. On the other
hand, a longitudinal study was not performed to assess 1-year outcomes in terms of
functionality or post-discharge mortality, nor were rehabilitation strategies included
in the orthogeriatrics protocol. Nevertheless, these findings emphasize the importance
of the creation of orthogeriatric units in referral hospitals, as this generates significant
benefits during the care of hip fractures.
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Conclusions

The findings of this study suggest that the implementation of the CGA protocol in the
approach to hip fracture in older adults is beneficial for these patients, as it may reduce
the incidence of perioperative adverse outcomes and indicators of care such as the time
between admission to the emergency department and surgery.
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