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Abstract: Femoral neck fractures in late geriatric patients pose significant challenges. This study aims
to evaluate the effects of bipolar hemiarthroplasty on the 5-year survival rates and quality of life of late
geriatric patients with femoral neck fractures. This longitudinal study involved patients over 75 years
old who underwent bipolar hemiarthroplasty for femoral neck fractures. The Harris Hip Score (HHS)
and the SF-12 were used to assess postoperative hip function and overall quality of life. The Charlson
Comorbidity Index (CCI) was employed to evaluate comorbid conditions. Pearson or Spearman tests
were used to measure the correlation between HHS, SF-12, and CCI. Kaplan-Meier survival curves were
used to visualize survival trends. A total of 150 patients were included. The results of CCI and survival
rate are CCI of 3 (mean 4.15 years); CCI of 4 (mean 4.10 years); CCI of 5 (mean 3.5 years); and CCI of 6
(mean 2.9 years). The most common preoperative condition among patients was Garden type III
temoral neck fractures (56%). The hazard ratio increased by 1.398 (p = 0.005) as the CCI value
increased. The survival rate for most patients in this study was over three years (52.6%). The average
quality of life score for patients (Short Form-12) was 87.65 for physical components and 46.58 for
mental components. Quality of life and hip function in late geriatric patients after bipolar
hemiarthroplasty are low, with CCI linked to survival. This highlights the need for thorough
preoperative evaluation and targeted rehabilitation.
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1. Introduction

Trauma is increasingly common in geriatric patients, with fractures being a frequent injury among
this demographic. With rising life expectancy and advancements in medical care, individuals are living
longer and better lives [17]. According to a study by Fischer et al.,, over three-quarters of proximal
temoral fractures (PFT) occur in patients over 75 years old in Germany [27]. Globally, the number of
hip fractures is expected to rise to between 7.3 and 21.3 million by 2050 due to demographic shifts and
an increasing proportion of older adult people in the population [2, 87. For older adults, PFF is often a
life-changing event, significantly impairing their already compromised independence. High comorbidity
rates are also prevalent, with 50% of PFI's occurring in individuals who already require nursing care
[2]. The geriatric population is further divided into early geriatrics (ages 65-74) and late geriatrics or
older adults (ages 75 and above) [47]. Older adult patients often have multiple comorbidities, making
them more susceptible to postoperative complications following fractures [57. The increased risk of
mortality after femoral neck fractures is well-documented, with one-year mortality rates ranging from
12-33%. These patients often fail to regain their pre-fracture functional levels [67]. There are significant
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differences between early geriatric and older adult patients. The physical activity of healthy early
geriatric individuals is comparable to that of individuals approximately 7.5 years younger in men and 10
years younger in women. The functional independence in older adult patients with diabetes mellitus
(over 65 years) is comparable to that of individuals approximately 15 years younger [7]. Overall,
fractures in geriatric patients present numerous challenges. Age-related factors such as comorbidities
and polypharmacy complicate care, increasing the risk of serious complications and loss of functional
ability [87]. Factors contributing to trauma in geriatric patients include fall risks, with even low-energy
injuries potentially causing significant damage [67]. Comprehensive management, including
preoperative assessment, fall risk evaluation, and preventive measures, is crucial. These factors should
be integrated into the history and physical examination of all geriatric patients [97]. With the increasing
life expectancy in Indonesia and the high incidence of femoral neck fractures among the older adults,
healthcare facilities will encounter more geriatric patients, particularly those aged around 75 (late
geriatrics), requiring surgical intervention [97. This study aims to evaluate preoperative status, survival
rates, and quality of life outcomes for these patients. By identifying factors influencing these outcomes,
the study seeks to contribute to better management strategies and clinical practices, ultimately
enhancing the care and health outcomes for geriatric patients with these conditions.

2. Materials and Methods
2.1. Study Design

This study employed a longitudinal study design with an analytical observational approach.
Specifically, the study focused on analyzing the correlation between preoperative, operative, and
postoperative factors with survival rates and quality of life in older adult patients who have undergone
surgery for femoral neck fractures.

3. Subjects

The sampling procedure was total sampling. The sample consisted of older adult patients (aged 75
and older) with femoral neck fractures who underwent surgical treatment from January 2017 to April
2019 at Dr. Soetomo General Academic Hospital and Orthopaedic Hospital Surabaya. The inclusion
criteria were: 1) Late-geriatric patients, defined as individuals aged 75 years and older; 2) Patients with
femoral neck fractures who received bipolar hemiarthroplasty at the specified hospitals within the study
period; 3) Patients who consented to participate in the study, evidenced by signing an informed consent
form. Exclusion criteria included: 1) Patients with femoral neck fractures treated non-operatively; 2)
Patients with neurological deficits caused by central nervous system injuries; 3) Patients who have
undergone lower extremity amputation; 4) Patients with periprosthetic fracture; 5) Incomplete patient
data. Using total sampling and considering inclusion and exclusion factors, we collected data from 150
patients.

4. Variables

Comorbidities refer to existing health conditions or burdens that impact an individual’s physiology,
defined as any physiological dysfunctions or chronic health issues, and this study describes patient
comorbidities using the Charlson Comorbidity Index.10 Femoral Neck Fracture Severity (Garden
Classification) is a system that evaluates factors such as fracture displacement, complexity, and the
arrangement of trabecular bone in the femoral head and neck using AP pelvic radiography; the four
types are incomplete and valgus impacted (Type I), complete and non-displaced (Type II), complete and
partially displaced (Type III), and complete and fully displaced (Type IV) [107]. Survival Rate
represents the percentage of individuals still alive after a specific period following diagnosis or
treatment, and it may be reported as a general percentage or over a specified timeframe; this study uses
a five-year survival rate, considering that lower extremity recovery usually requires about one year,
tollowed by assessment of survival over the next year post-surgery. The Harris Hip Score (HHS)
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evaluates post-operative outcomes for pelvic fractures and is highly valid and reliable in assessing
temoral neck fracture outcomes; HHS outcomes are rated as follows: 90—100 (excellent), 80—89 (good),
7079 (fair), 60—69 (poor), and below 60 (failure) [117. Adapted from SI*-36, the Short Form-12 (SF-12)
uses select questions from its eight dimensions to provide a shorter assessment with similar
effectiveness, yielding two scores: the Mental Component Score (MCS-12) and Physical Component
Score (PCS-12), each ranging from 0 to 100; higher scores indicate better function, assessing quality of
life one-year post-surgery [127]. All patients have undergone surgery at least within the past 5 years.

5. Data Collection

Data collection involved reviewing medical records and administering questionnaires. Medical
records were used to assess the Charlson Comorbidity Index. Patients or their family members, with the
patient’s knowledge and consent, completed the questionnaires. The Harris Hip Score (HHS) and SI*-12
were used for assessing quality of life. The data on the Mechanism of Injury (MOI) were also collected.
For patients missing specific quality of life assessments (e.g., lost to follow-up), we applied censoring at
the time of their last valid assessment to avoid skewing results.

6. Statistical Analysis

The collected data were statistically analyzed using the Kolmogorov-Smirnov test for normality,
tollowed by Pearson or Spearman tests for correlation, and Kaplan-Meier survival curves to visualize
survival trends. We also applied Cox proportional hazards models to estimate the hazard ratio of death.
All statistical analyses were performed using SPSS 27.0.0 for Windows (SPSS Inc. Chicago, 1L, USA).
This study has been ethically approved by the research ethics committee of our institution (Ethical
Clearance No. 1268/LOE/301.4/111/2023).

7. Results

The study examined a group of older adult patients, specifically those in the late-geriatric category
(over 75 years). From January 2017 to April 2019, a total of 150 patients were included in the study.
The HHS and SF-12 scores indicated low scores in hip function (mean = 67.25) and quality of life (mean
PCS 37.65 £2.596; mean MCS 46.58 + 6.720) post-bipolar hemiarthroplasty (Table 1). Moreover, the
CCI revealed a significant presence of comorbid conditions among the patients (Table 2), which were
tound to have a marked impact on survival rates. The most frequent comorbidity was hypertension
(33.3%), and the least frequent was gastritis (3.3%) (Table 2). The most common preoperative condition
among patients was Garden type III femoral neck fractures (56%), with the highest Charlson
Comorbidity Index (CCI) score being 5 (51.8%). In our research, we did not find any CCI scores below 3
(Table 1). Patients with a CCI of 8 exhibited a mean survival rate of 4.15 years (range 3.9—4.3); patients
with a CCI of 4 had a mean survival rate of 4.10 years (range 3.8—4.4); those with a CCI of 5 had a mean
survival rate of 8.5 years (range 3.3—3.7); and those with a CCI of 6 had a mean survival rate of 2.9 years
(range 2.5-3.3) (p = 0.010) (Table 3). The highest survival rate (72%) was observed in the first year
after surgery (Figure 1). Additionally, the hazard ratio rose by 1.398 (p = 0.005) with each increment in
the CCI score, highlighting the fact that certain comorbidities considerably elevated the mortality risk.

8. Discussion

Femoral neck fracture is a common injury in older adult patients [17]. According to a study in the
European Journal of Medical Research, more than three-quarters of proximal femur fractures (PFT)
occur in patients over 75 years of age [27]. Research conducted by Tinubu et al. indicates that the risk of
temoral neck fractures is quite high, ranging from 40% to 50% in older adult women and 13% to 22% in
older adult men [17. According to Orimo et al.,, the definition of geriatric age groups is as follows: ages
65-74 are considered early geriatric, and ages over 75 are considered late geriatric Orimo, et al. [47].
Fischer, et al. [2] provide insights into the care of late-geriatric patients, stating that medical care for
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older adult patients with femoral neck fractures is highly challenging. Interdisciplinary orthogeriatric
management can reduce hospital stay duration, complications, and mortality [27. Key aspects include
pain management, early mobilization, fluid management, delirium prevention, and surgical care options
based on comorbidities and biological age [27]. Our study generally aligns with previous research, with
62% of our sample being female and the average age of the sample being 79.68 years. Gender is a widely
studied factor in patients with femoral neck fractures, particularly concerning its impact on survival
probability and mortality. In late-geriatric patients, women physiologically experience osteoporosis
more rapidly, potentially worsening their prognosis post-fracture. In contrast, late-geriatric men more
frequently suffer from dementia, which can also affect survival probability [187]. A long-term study by
Tiihonen, et al. [147] over 14 years found that women are three times more likely to sustain femoral
neck fractures compared to men, with a significant difference between the genders [147]. However,
Jordaan, et al. [157 said that there was no significant difference in survival rates between the genders
[157]. Our research aligns with these findings, showing that the survival rate for women is 2.9 years,
while for men, it is 2.8 years. Based on the mechanism of injury (MOI), fractures are divided into two
categories: low-energy (trivial) injury and high-energy (non-trivial) injury. In older adult patients, low-
energy fractures are the most common MOI and are often associated with osteoporosis, which increases
the risk of future fractures [107]. Previous studies have indicated that the predominant MOI in patients
undergoing arthroplasty for femoral neck fractures is trivial injury Li, et al. (187 and Jordaan, et al.
[157. Jordaan, et al. (157 reported that 91.7% of patients sustained their injuries through trivial injuries
[157]. Additionally, Zhang, et al. (167 found that 97.58% of cases were due to falls rather than accidents
[167]. This is consistent with our findings, which show that 87.8% of the sample experienced trivial
injuries. However, this result did not have a significant impact on the survival rate (p = 0.194). The
mechanism of injury, primarily trivial in nature, underscores the fragility of this age group. The
majority of fractures were classified as Garden type III, suggesting a significant displacement that often
necessitates surgical intervention like bipolar hemiarthroplasty to restore function and mobility [17].
Comorbidities significantly affect the quality of life and mortality in late-geriatric patients [57]. The
Charlson Comorbidity Index (CCI) is a system used to assess the probability of life expectancy based on
the number and severity of comorbidities. This consistency across diftferent studies reinforces the
importance of considering comorbidities in the management and prognostication of older adult patients
undergoing bipolar hemiarthroplasty [17, 187. According to research by Jiang, et al. [197] the mortality
rate in patients with hip fractures increases proportionally with a higher Charlson Comorbidity Index
(CCI) [19]. Additionally, a study by Zhang, et al. [167] noted that the survival probability for hip
fracture patients decreases by 31% with each unit increase in CCI [167]. Our research similarly found
that the average survival rate decreases significantly with increasing CCI values. Specifically, the
survival rate declines by 5.8% with each unit increase in CCI (p = 0.010; hazard ratio 1.398). The most
common comorbidities in our sample were hypertension (33.3%), diabetes mellitus (20%), and
cerebrovascular accident (13.3%). This contrasts with other studies, which often identify congestive
heart disease as the most prevalent comorbidity, typically accompanied by hypertension Li, et al. [137].
Irianto et al. also mentioned in their study that diabetes mellitus and hypertension were significant
contributors to vertebral and hip fractures, which are categorized as osteoporotic fractures. According
to a recent meta-analysis, diabetes mellitus increases the risk of fractures of any kind [67]. Hypertension
also contributes to the reduction of bone mineral density (BMD), either by reducing the local blood
supply to the bone or due to the effects of antihypertensive medications taken by patients. These factors
might explain why these comorbidities are significant for osteoporotic fractures [67]. These differences
may be attributed to variations in lifestyle, culture, traditions, and race, which influence the prevalence
of comorbidities [67]. Femoral neck fractures are divided into four groups according to the Garden
Classification. This study only found grade III and IV fractures, with grade III being the most common
(56%). The Garden classification is used to determine the severity of femoral neck fractures [207].
Garden types I and II are stable and can be treated with internal fixation, while types III and IV are
unstable and require arthroplasty [107]. Our study shows that the severity level according to the
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Garden classification does not significantly influence the patient survival rate. Prolonged LOS after
arthroplasty for geriatric femoral neck fractures is associated with an increased risk of 30-day mortality
[6, 187]. Addressing and mitigating modifiable risk factors that delay discharge may enhance early
outcomes in this patient population. A study by Schneider, et al. [217] reported that geriatric patients
with a post-surgical LOS of 8-14 days had higher odds of mortality (OR = 2.453) compared to those
with an LOS of 4-7 days (OR = 1.759), indicating that longer post-surgical stays increase the risk of
mortality after discharge (p < 0.001) [217]. Our study found that the average survival rate for patients
with an LOS of 4-7 days was 3.8 years, while for those with an LOS of 8-14 days, it was 3.6 years (p =
0.405). Although this difference is not statistically significant, it suggests that longer hospital stays may
be associated with lower survival rates. This implies that the quality and intensity of postoperative care
received during hospitalization may be more influential than the duration of the stay itself.
Furthermore, comorbidities appear to have a greater impact on survival rates than the length of
postoperative care [15, 217]. Early surgery is associated with improved mean survival time and a
significant reduction in one-year mortality in older adult patients with femoral neck fractures. However,
the demand for urgent surgery often exceeds available resources in many healthcare systems [22, 237.
A study by Poh and Lingaraj [227] found that patients undergoing surgery more than 48 hours post-
injury had an odds ratio of 1.766 compared to those operated on within 48 hours (p = 0.045) [227].
Additionally, research by Suttaphakti, et al. [237 indicated that the early surgery group had a lower
one-year mortality rate than the delayed surgery group without preoperative medical conditions (p =
0.011, hazard ratio = 8.08) [237. Our findings align with these studies, showing that patients who had
surgery within 48 hours had a higher mean survival rate (3.8 years) compared to those who had surgery
after 48 hours (3.6 years), although the difference was not statistically significant (p = 0.903). This
suggests that the quality of care provided is nearly equivalent for both early and delayed surgery
patients, though earlier intervention is preferable. The quality of life in late geriatric patients is crucial,
as it can significantly impact the national healthcare burden for their treatment and maintenance. Zhao
et al. reported that hemiarthroplasty often leads to acetabular erosion and protrusion, particularly in
patients over 60 years old [247. Erosion accounted for 78.1% of revision surgeries in the
hemiarthroplasty group, and it is associated with pelvic pain and poor function, becoming more
pronounced with longer follow-up periods [247]. Additionally, regarding comorbidities, Gatot, et al.
[257] stated that a CCI score =6 predicts higher 90-day readmission rates, poorer HHS, and lower
potential for functional recovery one-year post-surgery in hip fracture patients [257. According to SF-
12 scores, Orive, et al. [127] found that physical quality of life is low, although mental quality of life
remains good six months post-surgery [127]. Our study found that quality of life based on the HHS is
generally low, although 13.3% of patients achieved good scores. Both HHS and SI-12 scores indicated
low values, with no significant differences observed (p-values based on Garden type: HHS = 0.139, PCS-
12 = 0.823, MCS-12 = 0.714; based on CCI: HHS = 0.883, PCS-12 = 0.758, MCS-12 = 0.577). This
could be due to older adult patients experiencing difficulties in rehabilitation and mobility post-surgery,
lower bone quality (osteoporosis), and reduced muscle strength. These mobility limitations can
negatively impact their HHS due to decreased physical activity and fitness.

Although not all of our research findings align with other studies, there is one consistent and
important data point: the most influential factor on the survival rate of late-geriatric patients
undergoing bipolar hemiarthroplasty after a femoral neck fracture is comorbidity [67]. Our research
indicates that higher CCI values are associated with lower survival rates. Additionally, a higher CCI is
linked to an increased hazard ratio, indicating a higher risk of mortality. Our study found a significant
decrease in the survival rate during the first year across all variables examined. Researchers suggest
that this may be due to the advanced geriatric stage and the predominance of comorbid conditions.
Therefore, even though many patients died within the first year after bipolar hemiarthroplasty, their
survival was still better than the general life expectancy average.

In our findings, the highest mortality rates were observed in the first year. Therefore, it is advisable
to consider enhancing postoperative rehabilitation programs for late geriatric patients undergoing hip
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arthroplasty. Our study's emphasis on the CCI's role in influencing survival highlights the necessity for
thorough preoperative assessment and optimization of comorbid conditions. It suggests that while BHA
can substantially improve functional outcomes, the underlying health status of patients profoundly
impacts long-term survival. Therefore, a multidisciplinary approach involving geriatricians,
cardiologists, and other specialists is crucial in the perioperative management of these patients to
mitigate risks and enhance outcomes.

Variability in care, such as non-operative management and rehabilitation protocols, can affect
outcomes and limit the study's generalizability. Future research with multicenter studies and longer
follow-up will help provide a clearer understanding of bipolar hemiarthroplasty's impact on older adult
patients' survival and quality of life. The study could explore multiple variables and scoring systems for
assessment. Additionally, it could further explore the preoperative functional status of patients.

This study has several limitations. First, this study was conducted at two hospitals in Surabaya,
which limits the generalizability of the findings to other regions or healthcare settings. Multicenter
studies could provide a more diverse patient population and more representative outcomes. Second, the
use of medical records to assess comorbidities presents a limitation, as not all comorbid conditions may
have been documented or thoroughly examined at the time of treatment. Some relevant health issues
might not have been identified or accurately recorded, potentially underestimating the full impact of
comorbidities on survival and quality of life outcomes.

9. Conclusion

The one-year survival rate for older adult patients with femoral neck fractures after bipolar
hemiarthroplasty is 72%. Quality of life, measured by HHS and SF-12, is generally low. Survival rates
are significantly influenced by comorbidities (CCI, p=0.010), with a notable decline in the first year.
These findings emphasize the need for thorough preoperative evaluation and targeted postoperative
care to optimize outcomes.

Acknowledgements:
Special thanks to Dr. Soetomo General Academic Hospital and the Orthopaedics and Traumatology
Hospital for providing the necessary resources and facilities to complete this research study.

Ethical Clearance:
This study has been ethically approved by the research ethics committee of our institution (Ethical
Clearance No. 1268/LOE/301.4/111/20283).

Transparency:

The authors confirm that the manuscript is an honest, accurate, and transparent account of the
study; that no vital features of the study have been omitted; and that any discrepancies from
the study as planned have been explained. This study followed all ethical practices during writing.

Copyright:
© 2025 by the authors. This open-access article is distributed under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

References

1] J. Tinubu and T. M. Scalea, "Management of fractures in a geriatric surgical patient," The Surgical Clinics of North
America, vol. 95, no. 1, pp. 115-128, 2014«

[2] H. Fischer, T. Maleitzke, C. Eder, S. Ahmad, U. Stéckle, and K. Braun, "Management of proximal femur fractures in
the elderly: Current concepts and treatment options," European Journal of Medical Research, vol. 26, pp. 1-15, 2021.

[s] C. W. Sing et al., "Global epidemiology of hip fractures: Secular trends in incidence rate, post-fracture treatment, and

all-cause mortality," Journal of Bone and Mineral Research, vol. 38, no. 8, pp. 1064-1075, 2023.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 2: 16-22, 2025

DOI: 10.55214/25768484.v912.4409

© 2025 by the authors; licensee Learning Gate


https://creativecommons.org/licenses/by/4.0/

[7]
[8]

9]

[10]
RN
[12]

[18]
[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]
23]

ro4]

[25]

22

H. Orimo, H. Ito, T. Suzuki, A. Araki, T. Hosoi, and M. Sawabe, "Reviewing the definition of “elderly”," Gerzatrics &
Gerontology International, vol. 6, no. 3, pp. 149-158, 2006.

P. J. Belmont, E. S. J. Garcia, D. Romano, J. O. Bader, K. J. Nelson, and A. J. Schoenfeld, "Risk factors for
complications and in-hospital mortality following hip fractures: A study using the National Trauma Data Bank,"
Archives of Orthopaedic and Trauma Surgery, vol. 134, pp. 597-604, 2014.

K. A. S. Irianto, Komang, D. Dionisius Rianto, W. William Putera Sukmajaya, and O. Oen Alina, "Geriatric fractures
in single Orthopedic Hospital: The role of domestic fall and comprehensive geriatric assessment," Bali Medical
Journal, vol. 8, no. 2, pp. 689—-694, 2019.

H. Orimo, "Reviewing the definition of elderly," Nippon Ronen Igakkai Zasshi Japanese Journal of Geriatrics, vol. 43, no.
1, pp. 27—84, 2006

E. Folbert et al., "Complications during hospitalization and risk factors in elderly patients with hip fracture following
integrated orthogeriatric treatment," Archives of Orthopaedic and Trauma Surgery, vol. 187, pp. 507-515, 2017.
https://doi.org/10.1007/500402-017-2646-6

K. A. S. Irianto, Komang, N. Novira Widajanti, E. Eko Julianto, S. Swen Ien, R. T. Panggabean, and Y. Yudhisthira
Pradnyan Kloping, "A beneficial bipolar hemiarthroplasty on a centenarian in one developing country," Acta Medica
Indonesiana, vol. 53, no. 2, pp. 202-207, 2021.

J. M. Kazley, S. Banerjee, M. M. Abousayed, and A. J. Rosenbaum, "Classifications in brief: Garden classification of
femoral neck fractures," Clinical Orthopaedics and Related Research®, vol. 476, no. 2, pp. 441-445, 2018.

N. Mahomed, D. Arndt, B. McGrory, and W. Harris, "The Harris hip score," Journal Arthroplasty, vol. 16, no. 5, pp.
575—580, 2001

M. Orive et al., "Changes in health-related quality of life and activities of daily living after hip fracture because of a fall
in elderly patients: A prospective cohort study," International Journal of Clinical Practice, vol. 69, no. 4, pp. 491-500,
2015.

X.-P. Li, P. Zhang, S.-w. Zhu, M.-h. Yang, X.-b. Wu, and X.-y. Jiang, "All-cause mortality risk in older patients with
femoral neck fracture," BMC Musculoskeletal Disorders, vol. 28, no. 1, p. 941, 2022.

R. Tiihonen, T. Helkamaa, I. Nurmi-Liithje, J.-P. Kaukonen, M. Kataja, and P. Liithje, "Patient-specific factors
affecting survival following hip fractures—a 14-year follow-up study in Finland," Archives of Osteoporosis, vol. 17, no.
1, p. 107, 2022

J. D. Jordaan, M. C. Burger, S. Jakoet, M. A. Manjra, and J. Charilaou, "Mortality rates in femoral neck fractures
treated with arthroplasty in South Africa," Geriatric Orthopaedic Surgery & Rehabilitation, vol. 138, p.
21514593221117309, 2022.

D.-L. Zhang, Y .-X. Cong, Y. Zhuang, X. Xu, and B.-F. Zhang, "Age-adjusted Charlson comorbidity index predicts
postoperative mortality in elderly patients with hip fracture: A prospective cohort," Frontiers in Medicine, vol. 10, p.
1066145, 2023

Y. Jin et al, "Morphological characteristics of femoral neck fractures in young and middle-aged population: A
retrospective descriptive study," BMC Musculoskeletal Disorders, vol. 25, no. 1, pp. 1-12, 2024.

K. I. Alexiou, A. Roushias, S. E. Varitimidis, and K. N. Malizos, "Quality of life and psychological consequences in
elderly patients after a hip fracture: A review," Clinical Interventions in Aging, vol. 13, pp. 148-150, 2018.
https://doi.org/10.2147/cia.s 150067

L. Jiang et al., "Charlson comorbidity index predicts 5-year survivorship of surgically treated hip fracture patients,"
Geriatric Orthopaedic Surgery & Rehabilitation, vol. 9, p- 2151459318806442, 2018.
https://doi.org/10.1177/2151459318806442

C. E. Uzoigwe, H. G. F. Burnand, C. L. Cheesman, D. O. Aghedo, M. Faizi, and R. G. Middleton, "Early and ultra-
early surgery in hip fracture patients improves survival," Imjury, vol. 44, no. 6, pp. 726-729, 20183.
https://doi.org/10.1016/].injury.2012.08.025

A. M. Schneider, C. Mucharraz, S. Denyer, and N. M. Brown, "Prolonged hospital stay after arthroplasty for geriatric
femoral neck fractures is associated with increased early mortality risk after discharge," Journal of Clinical
Orthopaedics and Trauma, vol. 26, p. 101785, 2022. https://doi.org/10.1016/].jcot.2022.101785

K. S. Poh and K. Lingaraj, "Complications and their risk factors following hip fracture surgery," Journal of Orthopaedic
Surgery, vol. 21, no. 2, pp. 154-157, 2013. https://doi.org/10.1177/230949901302100207

B. Suttaphakti, S. Tananoo, W. Thremthakanpon, and W. Wanitcharoenporn, "Comparison of one-year survival rate
of hip arthroplasty performed within and after 72 hours in elderly femoral neck fracture," Journal of Southeast Asian
Orthopaedics, vol. 47, no. 2, pp. 8-10, 2023. https://doi.org/10.56929/jseaortho-023-0173

Y. Zhao et al, "Outcome of hemiarthroplasty and total hip replacement for active elderly patients with displaced
femoral neck fractures: A meta-analysis of 8 randomized clinical trials," PLoS One, vol. 9, no. 5, p. €98071, 2014
https://doi.org/10.1871/journal.pone.0098071

C. Gatot et al, "Higher charlson comorbidity index increases 90-day readmission rate with poorer functional
outcomes in surgically treated hip fracture patients," Geriatric Orthopaedic Surgery & Rehabilitation, vol. 12, p.
21514593211036252, 2021. https://doi.org/10.1177/21514593211036252

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 2: 16-22, 2025

DOI: 10.55214/25768484.v912.4409

© 2025 by the authors; licensee Learning Gate


https://doi.org/10.1007/s00402-017-2646-6
https://doi.org/10.2147/cia.s150067
https://doi.org/10.1177/2151459318806442
https://doi.org/10.1016/j.injury.2012.08.025
https://doi.org/10.1016/j.jcot.2022.101785
https://doi.org/10.1177/230949901302100207
https://doi.org/10.56929/jseaortho-023-0173
https://doi.org/10.1371/journal.pone.0098071
https://doi.org/10.1177/21514593211036252

