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Abstract: The optimal timing for hip fracture surgery in elderly patients remains a topic of intense debate and complexity, with many 
factors influencing the decision-making process. This review examines the current evidence, exploring the advantages and challenges 
of early versus delayed intervention. It considers medical stability, preoperative medical stabilization, and patient comorbidities, and 
logistical challenges such as operating room availability and specialized physician access. While multiple studies have examined early 
versus delayed surgery, a universally agreed definition of “unacceptable delay” is absent. Some evidence indicates that postponing 
surgery beyond 24 hours may not significantly impact mortality and complication rates, especially in individuals with complex medical 
conditions. Conversely, early intervention within 48 hours is often recommended for stable patients. Several contributing factors, such 
as preoperative medical stabilization, hospital resources, and organizational structures, further complicate the issue. This review 
highlights the need for a nuanced, individualized, and patient-centered approach, taking into account the unique needs of each patient 
and the specific circumstances of the healthcare setting. It also emphasizes the importance of further research to provide a more 
comprehensive understanding of what constitutes an optimal delay, rather than adhering to rigid time frames. By offering 
a multifaceted examination of this critical subject, the review contributes valuable insights that may guide future clinical practice 
and policy in orthopedic care.
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Introduction
Studies conducted in the United States1 and Norway2 have highlighted that although there has been a slight decline in overall 
hip fracture (HF) rates due to improved osteoporosis treatment, the absolute number of elderly individuals globally suffering 
from HFs is likely to increase as the older adult population expands. Nowadays, in older populations, HF is a frequent 
condition that significantly raises the rates of illness, disability, death, and disease, resulting in a large financial burden on 
society. Despite advancements in surgical methods leading to positive outcomes in functional restoration and alleviation of 
pain, observational studies demonstrated that excessively early intervention may confer undue risk in a frail fracture patient 
population, for example, those with American Society of Anesthesiologists (ASA) physical status III–IV, severe cognitive 
impairment (eg, dementia), significant malnutrition (serum albumin <3.0 g/dL), or sarcopenia (low muscle mass and strength) 
experience unexpectedly elevated rates of postoperative complications and mortality.3,4

Surgery has emerged as the preferred option for addressing HFs in older individuals, as the absence of surgical 
intervention frequently leads to a more unfavorable prognosis.5,6 According to reports, the likelihood of all-cause 
mortality in older individuals rises by 5 to 8-fold during the initial 3-month period following a HF compared with 
age- and sex-matched community controls, which increased risk of death continues for as long as 10 years.7 Moreover, 
the challenges faced by elderly individuals extend beyond mortality to include post-HF surgery issues, such as loss of 
mobility and psychological impacts.8 The issue is not limited to a specific area, but rather affects the entire world. 
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Germany witnessed a total of 120,000 surgical interventions for proximal femoral fractures in 2018, with an annual 
mortality rate of 33,500 individuals due to HFs in the country.9 The problem for seniors after a HF goes beyond 
mortality, often involving the extra challenge of surgery after the first injury. It is distinguished by the decline in partial 
mobility, resulting in either partial or complete dependence loss10 and accompanied by unfavorable psychological 
consequences.11 Consequently, there has been a notable financial impact on patients, their families, healthcare systems, 
and public resources.12 As human life expectancy is projected to rise over the next decade, the impact of HF and its 
associated consequences on healthcare systems and society is expected to intensify.13

For more than two decades, global research has explored how the timing of HF surgery influences patient outcomes, 
yielding at times contradictory conclusions (Figure 1 and 2). While several observational studies indicate that delays 
beyond 48 hours are associated with higher rates of stress ulcers, postoperative infections, major medical complications, 
and both in-hospital and one-year mortality,14,15 others report minimal differences or even potential harms of overly early 
intervention in medically complex or frail patients.16–18 As a result, international guidelines uniformly recommend 
surgery within 24–48 hours of admission, and many health systems monitor the proportion of cases meeting this 
benchmark as a quality metric.19,20 Nevertheless, patient comorbidities,21 institutional resources,22 and logistical factors 
such as inter-facility transfers and preoperative optimization often preclude universal adherence. Surveys from China,6 

Japan,22 the United Kingdom,23 and multinational cohorts24 consistently show that only a minority of patients receive 
surgery within the recommended window.

Research into the effects of surgical timing on elderly HF patients has provided an extensive overview of current 
knowledge in surgical timing of elderly HF. This narrative review encompasses studies published between 1987 and 
2025, thereby clarifying the temporal scope of the evidence considered. Against this background of mixed evidence and 
implementation challenges, our narrative review aims to (1) synthesize and critically appraise the literature on surgical 

Figure 1 Impact of early surgery on outcomes following Hip fracture surgery.Dependencies among factors involved in early surgical timing (defined as within 6–12 hours, 
24 hours, and 48 hours) and outcomes including complications, mortality, economic implications, readmission rate, functional outcomes, length of hospital stay, and pain. The 
arrows represent the relations between variables reported in the reviewed literature, where the solid arrows represent definitively directional dependencies between the 
variables and the dashed arrow represents the controversial association between the variables. The blue arrows indicate that the level of evidence is from observational 
studies. The purple arrows indicate that the level of evidence is from interventional studies. The Orange arrows indicate that the level of evidence is from meta-analysis 
studies. The green arrows indicate that the level of evidence is from guidelines.

https://doi.org/10.2147/CIA.S526209                                                                                                                                                                                                                                                                                                                                                                                                                                                                Clinical Interventions in Aging 2025:20 882

Xu et al                                                                                                                                                                              

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



timing and key clinical outcomes, (2) clarify why certain subgroups may benefit from tailored timing strategies, and (3) 
propose a conceptual framework for individualized decision-making that balances early intervention with patient safety. 
We believe this approach will help resolve prevailing uncertainties and guide future research toward more personalized 
perioperative care.

Current Controversy Regarding the Optimal Timing for Surgery in Elderly HF Patients
When is the optimal timing for surgery in a patient population that could most beneficial for patient outcomes? Numerous 
academics have looked into how the timing of surgery correlates with outcomes in medical studies, yet significant debate 
persists regarding the findings.16–18,25–28

According to British guidelines in 1989, early surgery within 24 hours of HF was recommended for improved 
functional outcomes, reduced complications, and shorter length of hospital stays (LOS) and pain duration.29 Initial study 
supported these recommendations,17 even though data showed no significant impact on mortality from delays exceeding 
24 hours. This policy persisted due to the vulnerability of elderly patients to complications and the humanitarian need for 
prompt intervention. Over the years, the global consensus has shifted towards performing surgery within 24–48 hours 
after admission, with some nations even incentivizing prompt surgical treatment.30,31 While certain research, particularly 
regarding immediate results, has indicated advantages,32–34 concerns persist that rushed procedures may compromise 
preoperative preparation and increase the risk of perioperative complications.17,35

Proponents of early surgical intervention highlight its potential to reduce complications associated with beds, like 
pressure ulcers and deep vein thrombosis (DVT), and enhance functional outcomes, decrease LOS, and minimize 
postoperative complications.16,17,25,36 Critics, however, argue that delaying surgery allows time for medical stabilization, 

Figure 2 Impact of delayed surgery on outcomes following Hip fracture surgery.Dependencies among factors involved in delayed surgical timing (defined as beyond 
72 hours, 96 hours, and 120 hours) and outcomes including complications, mortality, economic implications, readmission rate, functional outcomes, length of hospital stay, 
and pain. The arrows represent the relations between variables reported in the reviewed literature, where the solid arrows represent definitively directional dependencies 
between the variables and the dashed arrow represents the controversial association between the variables. The blue arrows indicate that the level of evidence is from 
observational studies. The purple arrows indicate that the level of evidence is from interventional studies. The Orange arrows indicate that the level of evidence is from 
meta-analysis studies. The green arrows indicate that the level of evidence is from guidelines.
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thereby reducing operative complications, without affecting mortality rates; conversely, expedited surgical procedures 
elevate the likelihood of perioperative complications.37–39 The lack of consensus on the definition of “unacceptable 
delay” in HF surgery (ranging from 6 to 72 hours or more) complicates the issue. A dearth of extensive RCTs further 
hampers the ability to provide definitive evidence on the timing of surgery. Ethical considerations have limited the use of 
experimental designs, leaving cohort studies as the most reliable source of information on this matter. According to two 
recent reviews addressing this issue, the relationship between delayed surgery and postoperative outcomes remains 
controversial.40,41 It is generally accepted that delayed surgery extends the LOS and increases the risk of pressure sores, 
pressure ulcers, and pneumonia, while also contributing positively to pain relief and rapid functional recovery. However, 
further research is necessary to elucidate the correlation between surgical timing, particularly in cases of unacceptable 
delay, and mortality.

Factors Contributing to Surgical Delay
Several factors contribute to the postponement of HF surgery that can be grouped into three principal domains

Administrative and Logistical Constraints
Operating room availability: limited operating room block time and competing emergency caseloads often lead to 
scheduling bottlenecks.42,43

Workforce shortages: insufficient numbers of orthopedic surgeons, anesthesiologists, and specialized nursing staff can 
further impede timely surgery.44

Diagnostic and laboratory delays: dependence on central laboratory workflows and imaging services may prolong 
preoperative clearance.44

Clinical Optimization Requirements
Medical stabilization: acute comorbidities such as uncontrolled heart failure, electrolyte imbalances, or advanced chronic 
kidney disease require necessitate preoperative management to mitigate perioperative risk.45

Anticoagulation reversal: protocols for vitamin K administration or FFP infusion introduce deliberate delays to achieve 
safe coagulation profiles.

Patient-Related and Socioeconomic Factors
Demographics and comorbidities: advanced age, frailty (eg, ASA III–IV status), cognitive impairment, and chronic 
diseases influence readiness for surgery.6,24

Socioeconomic disparities: insurance status, geographic access to specialist centers, and hospital ownership/volume 
models can differentially affect time-to-operating room.42,44,46,47

The process from fracture occurrence to surgery involves a complex pathway, including patient assessment, clinical 
stability evaluation, selection of surgical approach, anesthesia determination, and adherence to hospital policies. The 
primary challenge in addressing surgical delays lies in discerning the disparities between delays due to administrative 
reasons and those necessary for optimizing acute medical conditions prior to surgery (Figure 3).

Analytical Insights
By categorizing delays, we can better tailor solutions as:

1. Streamlining administrative delays: implementing dedicated HF operating rooms and automated scheduling 
algorithms can substantially reduce non-clinical wait times.

1. Optimizing clinical pathways: establishing standardized preoperative optimization protocols, such as rapid 
geriatric co-management, point-of-care testing for coagulation and electrolytes, and multidisciplinary “fast- 
track” pathways, which can minimize medically necessary delays without compromising safety.

1. Addressing socioeconomic barriers: integrating patient navigator programs and telemedicine consultations can 
improve access and equity, ensuring that vulnerable populations receive timely care.
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How Chronic Use of Blood Anticoagulants Affects the Timing of Surgery
Approximately 6.0%-14.7% of HF patients are estimated to use anticoagulants. In clinical practice, anticoagulants are 
frequently regarded as indicators of the existence of comorbidities like atrial fibrillation, thromboembolism, prosthetic 
heart valves, and active cardiovascular diseases.48 According to a survey of UK trauma centers, 70% reported having 
warfarin-reversal guidelines for HF patients.49 Of these, the majority (70%) discontinue warfarin and await natural 
reversal, whereas a minority employ active strategies using intravenous vitamin K or fresh frozen plasma to expedite INR 
normalization. Reversal decisions are typically initiated by the orthopaedic or emergency physician and executed under 
the direction of the anaesthesiologist in collaboration with hematology. Intravenous vitamin K (1–3 mg) is administered 
per institutional protocols, and intravenous FFP (20 mL/kg) is reserved for cases requiring immediate correction (eg, INR 
> 2.0 or active bleeding).50–52

Indeed, the act of patiently awaiting natural reversal could lead to an extended period of being under the influence of 
anticoagulants for patients, thereby heightening the chances of thrombosis development and causing a delay in surgical 
procedures. This delay is linked to complications during the perioperative period as well as other unfavorable con
sequences. Typically, it takes around 4–5 days for healthy individuals to naturally revert from an INR of 2–3 to 1.2.53 

Furthermore, individuals undergoing antibiotic and alternative medication therapies may also encounter an unplanned 
rise in INR levels, causing a substantial postponement in the scheduling of the surgical procedure.48 A typical INR 
threshold of 1.5 is traditionally aimed for surgeries involving neuraxial anesthesia. Nevertheless, the uncertainties and 
advantages of this objective remain unclear.54,55 Most consensus guidelines56 recommend deferring neuraxial blocks 
until the INR is below 1.5 to minimize the risk of spinal epidural hematoma. Retrospective cohort studies have 
demonstrated bleeding complications becomes evident with a preoperative INR in the 1.1–1.25 range, and those patients 

Figure 3 Influencing factors for surgical timing.Factors influencing time to Hip fracture surgery. The arrows represent the relations between factors and surgical timing 
reported in the reviewed literature. The solid arrows represent definitively directional dependencies between the variables. The dashed arrow represents the controversial 
association between the variables. The blue arrows indicate that the level of evidence is from observational studies. The purple arrows indicate that the level of evidence is 
from interventional studies. The Orange arrows indicate that the level of evidence is from meta-analysis studies. The green arrows indicate that the level of evidence is from 
guidelines.
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with INR≥1.5 are at significantly increased risk of mortality.57,58 On the contrary, according to a number of recent 
studies, it has been demonstrated that individuals with INR levels ranging from 1.5 to 2, which exceed the typical range, 
are able to proceed with surgical procedures compared with those with normal coagulation profiles. Notably, when 
compared to the control group having an INR value of 1.2, there was no noteworthy rise in hemorrhage or additional 
transfusion requirements, ICU admissions, or mortality rates at 30 days and 1 year postoperatively, which can typically 
be managed with standard measures.53,59

Algorithms for making decisions regarding anticoagulant treatment offer various choices for selecting warfarin, direct 
oral anticoagulants, and alternative anticoagulants for patients who require anticoagulation. These algorithms help 
identify patients who may benefit from a transition period or those who need active management.60 The growing body 
of literature indicates that these algorithms for active management decision-making have the potential to cut the time 
between patient hospital admission and surgery in half, lower the incidence of surgical cancellations, and potentially 
improve perioperative complication and mortality rates to different extents.53,60,61

Effect of Surgical Timing on Mortality Rates in Older Individuals with HFs
The surgical timing in HF patients and its correlation with mortality rates remains a widely debated topic within the 
orthopedic research community.

Evidence Supporting Early Surgery
Uzoigwe et al examined 2056 patients, categorizing them into groups based on surgery within 12, 24, or after 36 hours. 
Mortality rates decreased gradually for surgeries within 24 and 12 hours, but increased after 36 hours.25 Similar findings 
by Hapuarachchi et al indicated higher mortality in patients operated on more than 24 hours later.26 Recently, the study 
by Danford et al,62 involving 27,058 elderly patients with HFs and using the national trauma data bank, suggested that 
postponing surgery for over 48 hours could be associated with increased short-term morbidity and mortality. In Canada, 
a large retrospective study identified a crucial 24-hour period for mortality, associating early surgery with decreased 
mortality and postoperative complications like heart attack, lung infection, and DVT.63 In 2018, Chang et al carried out 
a systematic review and meta-analysis, examining 25,349 patients across 16 studies, to determine preventable risk factors 
for mortality post-HF surgery. Their results further identified that time to surgery over 2 days significantly increased 
mortality risk.64 In 2020, research from a multicenter clinical trial65 explored whether patients with HFs benefited more 
from surgery conducted within 6 hours or 24 hours of being admitted. The HIP ATTACK study concluded that the 
accelerated surgery group did not experience any advantageous outcome in relation to mortality or other significant 
complications when compared with the standard care group. This study’s objective was to explore extremely early versus 
early surgical procedures, but its applicability across varying global medical resource scenarios remains limited. More 
recently, the study by Yaacobi et al66 demonstrated that postponing surgery was significantly associated with elevated 
mortality rates at 3 and 12 months following surgery. Systematic reviews and meta-analyses have consistently found that 
surgery performed within 24 to 72 hours reduces mortality rates.19,21 Klestil et al67 evaluated data from more than 30,000 
patients involved in 28 prospective trials and found that surgery within 48 hours resulted in notably less perioperative 
issues (8% compared to 17%) and a decrease of 20% in overall mortality rates.

Evidence Indicating Limited or No Impact of Delay
In contrast, some studies suggest that postponing surgery has limited or no impact on mortality.68,69 Al-Ani et al16 compared 
results of surgery within 24, 36, and 48 hours, finding no disparity in mortality rates. Moran et al39 reported stability in outcomes 
with delays up to four days, noting an increase only after that period. Vidán et al43 corroborated these findings, showing no effect 
on postoperative mortality for delays up to 120 hours, even after adjusting for age and comorbidities. Kavak et al,27 further 
suggested that a three-day delay may be acceptable for medical optimization and team consensus. According to a prospective 
cohort study of 1,234 patients, authors70 suggested that a delay of more than two days for HF surgery did not correlate with 
increased complications or mortality if the delay was to stabilize patients with active comorbidities at admission. Recently, 
Vitiello et al revealed that in the case of acute and reversible conditions, waiting about 24 h to stabilize the patient with 
preoperative stabilization protocols, such as managing anticoagulation, optimizing hemodynamics, or addressing acute medical 
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conditions including infection prevention, guarantees better results.71 De Luca et al also demonstrated that in HF patients with 
age over 85, the early surgery threshold may be extended to 72 hours to provide time for pre-operative stabilization and medical 
optimization, as intra-hospital and 30-day mortality rates are still considerably lower.72

Nuanced Findings in Specific Subgroups and Methodological Constraints
Seckel et al28 found that performing surgery on isolated HFs in people in their nineties within 24 hours is linked to reduced 
mortality compared to postponing the surgery while Schermann et al73 showed that for patients aged 80–94, surgery on the 
initial day might be more favorable than on the following day, while for those aged 95 and above, the timing of surgery did not 
affect mortality. In 1987, certain research indicates that even medically poor individuals can benefit from surgery within a day 
or two.74 In 1992, Bredahl and their et.al discovered that conducting surgery within 12 hours led to a significant decrease in 
mortality between 5 months and 1 year.75 However, the impact might diminish when considering influencing variables such as 
chronic illnesses and mental well-being.43,45 Other studies, like Zuckerman et al, found that delays over 72 hours increased 
mortality rates, even after adjusting for confounding factors.76 A systematic analysis21 examined 16 studies (both prospective 
and retrospective) involving more than 250,000 patients, analyzed the relationship between surgery timing and mortality in 
individuals with HF. The review revealed that surgical delay >48 hours was linked to higher mortality rates. However, the 
researchers acknowledged that observational studies may have confounding variables that restrict making definitive conclu
sions on this matter.

Contextual Considerations and Future Directions
Systematic reviews by Khan et al and retrospective analysis by Kenzora et al also found that survival outcomes were not 
enhanced by early surgery, and in some cases, patients who underwent immediate surgery had higher 1-year 
mortality.77,78 It was noted that numerous patients who were not appropriate for immediate surgery underwent the 
procedure and had a higher likelihood of benefiting from postponing the surgery to enhance their medical condition. 
Incorporating these patients into the early surgery group would lessen the true impact of postponing the surgery. The 
guidelines of the British Orthopaedic Association and the Association of Anaesthetists of Great Britain and Ireland79 

outline several factors that are considered acceptable delays, which include low hemoglobin levels (<8g/dL), imbalanced 
electrolytes, unmanaged diabetes, heart failure, irregular heart rhythm, respiratory infection, and manageable blood 
clotting issues. For safety reasons, it is recommended that patients with these coexisting conditions should be adequately 
stabilized prior to undergoing surgery (Table 1).

The lack of consistent results across studies is often attributed to methodological constraints, such as insufficient 
statistical power and inadequate adjustment for potential confounding factors. Weller et al approximated that at least 
5,000 participants would be required to identify a significant odds ratio of 1.2 with a power of 80% and α = 0.05 in favor 
of early surgery, and even more when adjusting for multiple confounding factors.80 Small-scale studies may lead to 
unreliable outcomes due to a limited range of prognostic factors and an insufficient patient population. In 2017, Sheehan 
et al created a dependency chart to illustrate the complex interactions among different factors. The findings highlighted 
the interdependence among multiple factors and strengthened the causal inference linking mortality outcomes to changes 
in surgical timing.33

Table 1 Reasons for Delaying Surgery for Hip Fracture That the Working Party Considers Acceptable 
and Unacceptable

Acceptable Unacceptable

Hb < 8 g/dL Lack of facilities or theatre space

Plasma sodium < 120 or > 150 mmol/L potassium < 2.8 or > 6.0 mmol/L Awaiting echocardiography
Uncontrolled diabetes Unavailable surgical expertise

Uncontrolled or acute onset left ventricular failure Minor electrolyte abnormalities

Correctable cardiac arrhythmia with a ventricular rate > 120/min
Chest infection with sepsis

Reversible coagulopathy
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Influence of Timing of Surgery on Occurrence of Postoperative Complications
Postoperative complications are intricately linked to the timing of HF surgery. Several research suggest that when surgery is 
performed does not have a major impact on the occurrence of postoperative complications.39,81 However, other researches 
emphasize a connection between delays exceeding 24 hours and increased occurrences of pressure sores and vascular 
death.32,38,82 Systematic reviews and cohort studies also linked delayed surgery to pneumonia.19,32,83 The relationship 
between delayed surgery and venous thromboembolism events is also identified. Shin et al reporting an 11.1% incidence 
when surgery was delayed over 24 hours84 while Sun et al83 concluded that earlier surgery can reduce the DVT rates, as well 
as pulmonary infections, urinary tract infection, and readmission rate. Thorough preoperative examination is recommended 
to mitigate this risk. Al-Ani et al found that early surgery could enhance long-term functional outcomes, increasing the 
likelihood of achieving self-sufficiency within 4 months.16 Delayed surgery, associated with stress reactions and insulin 
insensitivity, may hasten muscle decline, impede recovery, and increase delirium risk.85 Surgical delay has been identified 
as an independent risk factor for postoperative delirium: in a prospective cohort of HF patients, each 24-hour delay 
increased delirium risk by 11%.86 Early surgery (within 24 hours) has been shown to reduce postoperative delirium by 
approximately 26% compared with standard pathways.87 Moreover, the reduced LOS conferred by earlier surgery further 
contributes to delirium prevention by minimizing exposure to immobility, polypharmacy, and hospital environmental 
stressors.88 A study involving 1,206 patients found that performing surgery within 24 hours greatly decreased the duration 
of severe pain.17 However, the diverse findings and methodological limitations in many studies, especially the lack of 
comprehensive prospective RCTs, make it challenging to definitively determine the impact of surgical delay on outcomes. 
The existing evidence may not sufficiently distinguish whether the delay itself influences outcomes or merely indicates 
underlying comorbidities that adversely affect complication outcomes.

Impact of Timing of Surgery on Recovery of Functional Outcomes
The influence of surgical timing on patients’ ability to regain independent living status after HF has yielded conflicting 
results, with variations observed across different studies. While some have identified a significant correlation between 
early surgical intervention and improved independence,89,90 others have reported non-significant correlations.91 In 
a prospective multicenter cohort study, Cai et al revealed that delayed surgery, particularly beyond 72 hours from injury, 
led to poor functional outcomes, with significant impacts on hip function and slower early recovery within the first three 
months.90 Conversely, Doruk et al found that performing surgery within 5 days of admission could enable early weight- 
bearing post-operation and facilitate recovery of daily activities.92

Impact of Timing of Surgery on the LOS and Costs
The consensus in the literature underscores the relationship between early surgical intervention for HFs and shorter LOS in 
the hospital. Numerous studies, both unadjusted18,93 and adjusted16,83 suggest that delaying surgery is related to increased 
LOS. A 15-year study carried out by Siegmeth et al on 3,628 individuals who had HF surgery, demonstrated that those who 
had surgery within 48 hours experienced a reduction in average LOS by 10.9 days.18 Similarly, Al-Ani et al concluded that 
surgery within a day experienced a reduction of 4 days in their median hospital stay.16 Recently, Guo et al94 identified that 
surgical delay and BMI are associated with longer hospital stays rather than mortality, which agrees with the literature by 
Kempenaers et al95 and Lizaur et al.70

The primary reason cited for surgical postponement is the lack of operating rooms and essential resources.19,21,43,96–98 

Additionally, studies have explored the “weekend effect” whether a deficiency in care quality during weekends has been 
linked to unfavorable outcomes.99,100 Some researchers identified a link between being admitted on weekends and higher 
30-day mortality rates,101 while others, including a rigorous meta-analysis,102 and a more recent study in China,99 found 
no significant association with HFs. The contrasting findings on the weekend effect may reflect differences in institu
tional practices, staffing, and resource allocation. These insights highlight the need for optimizing surgical timing and 
resource management in treating HFs, with potential implications for neutralizing any potential “weekend effect”, 
reducing LOS, and improving patient outcomes.
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The economic implications of HFs in the elderly are substantial, encompassing initial hospitalization, rehabilitation, 
and long-term care. Study has highlighted that early surgical intervention may reduce medical expenses, as delayed 
surgery correlates with an extended LOS.103

Strategies for Managing Delayed Surgery in Elderly HFs
In managing elderly HFs, multidisciplinary cooperation is paramount, involving emergency departments, radiology, 
anesthesia, internal medicine, operating rooms, and rehabilitation departments. The UK’s National Institute for Health 
and Care Excellence has outlined specific medical conditions and treatments that may necessitate the postponement of 
HF surgery, including anemia, anticoagulation therapy, electrolyte imbalances, and unregulated heart failure, among 
others.104 Other studies have proposed expanded lists,18,105 and personal reasons may also influence surgery delay, 
underscoring the need for expert consensus.

Efficient reduction in surgical delay may be achieved through expedited preoperative assessments, and specialized 
coordination or dedicated operating rooms for elderly HF patients have been shown to decrease wait times and 
complications particularly for patients in good health and without significant underlying conditions.106 Yet, contrasting 
evidence suggests hospital administration may have minimal impact on mortality and complication rates within well- 
functioning healthcare systems.45 Factors like age, gender, fracture type, and preoperative condition predominantly 
contribute to mortality, with adjustable factors like surgical timing having less effect.

Given the significance and debate surrounding elderly HF surgery, prioritizing resource allocation is vital. Some 
healthcare systems have implemented accelerated surgery pathways,96–98 but the unclear relationship between surgical 
timing and adverse outcomes like patient death necessitates careful consideration to balance urgency and potential 
benefits.

Exploration of Techniques and Future Outlook for Timing of Surgical Procedures
Determining when to optimally perform HF surgery is a complex issue, largely because it relies on observational studies 
that are inherently prone to biases and confounding factors. While prospective observational studies can reduce bias by 
establishing a temporal sequence of events, confounding variables still pose a challenge. Regression analysis has been 
employed to adjust findings, considering risk factors and forecasting outcomes. In some instances, adjusted results have 
revealed that the correlation between surgery delay and in-hospital mortality lessens compared to unadjusted 
findings,37,107 suggesting that delays may be indicative of the need for extended medical stabilization rather than 
a direct cause of negative outcomes.

Prospective randomized controlled trials (RCTs) stand as the gold standard to mitigate confounding but pose ethical 
dilemmas, particularly in intentionally delaying surgery.16 Therefore, it can be noted that the majority of current 
extensive prospective RCTs primarily contrast groups undergoing surgery at an extremely early stage (eg, surgery within 
6–12 hours after admission) with groups undergoing routine surgery (ie, surgery within 24–48 hours after admission), 
and the chosen timing for delaying surgery appears to be rational. Regarding the inquiry about what constitutes an 
“unacceptable delay” (for instance, surgery conducted after 48–72 hours), the ability to conduct prospective RCT remains 
restricted. The limitations in current research methodologies underscore the necessity for future multicenter, large-sample 
“real-world studies” to yield definitive insights into the most suitable timeframe for surgery in elderly HF patients.

Conclusions and Future Prospects
Elderly HFs pose complex clinical, logistical, and socioeconomic challenges that demand coordinated, multidisciplinary 
management. Although substantial advances have been made in understanding fracture biology and perioperative care, 
key opportunities remain to optimize preoperative evaluation and mitigate postoperative morbidity and mortality. Future 
efforts must focus not only on surgical outcomes but also on preserving functional independence, enhancing quality of 
life, and alleviating the broader societal costs of HFs.

The optimal timing for HF surgery remains a debated issue, with existing evidence primarily observational and 
potentially biased. Based on the available evidence, it appears that delays beyond 24 hours may not significantly affect 
mortality and complications, especially in medically compromised patients, while early intervention might adversely 
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affect those with correctable conditions. Ethical considerations further complicate the establishment of ideal surgical 
timing through RCT.

This review emphasizes the importance of further research to provide a more comprehensive understanding of what 
constitutes an optimal delay, rather than adhering to rigid time frames. That is, a balanced approach advocates for early 
surgery in medically stable patients within 48 hours post-injury, with reasonable delays for frail patients requiring 
medical stabilization. While early surgery may reduce LOS and certain complications, in medically unstable patients 
undue haste could increase perioperative risk. Emerging evidence suggests that an intermediate operative window 
between 24 and 48 hours may strike the best balance, allowing sufficient time for optimization of comorbidities without 
incurring the delays associated with extended waiting periods. Further investigations should aim to define both the 
urgency of surgery and the most suitable delay, ensuring that limited medical resources and time are effectively utilized, 
ultimately enabling patients to recover and reintegrate into social life at the earliest opportunity. The anticipated 
advancement in technology and research methodology will likely provide deeper insights into this complex issue, paving 
the way for tailored and effective treatment strategies for elderly HFs.

Abbreviations
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