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I. Summary 

In elderly patients, the incidence of frailty fractures of the hip joint is increased by osteoporosis 

and a higher risk of falls. In general, hip fractures need surgical treatment, however, the right timing 

is crucial, since these fractures have a significant impact on patients' morbidity and mortality. 

This review aims to analyze the international literature and national guidelines regarding the 

optimal point of surgery, taking into account patients’ comorbidities as well as the infrastructure 

and logistics of the hospitals. 

Keywords were determined, and a systematic literature search was performed in medical databases. 

Furthermore, different national guidelines were reviewed, and their recommendations were 

analyzed. 

Most data conclude that surgery should be performed within the first 24 hours after patient's arrival. 

If comorbidities contradict an early operation, patients’ medical conditions should be improved 

within 48 hours by an interdisciplinary team of trauma surgeons, anesthetists and additional 

specialists. The same limit is applied if hospital infrastructure is insufficient to perform timely 

surgery, due to the missing specialist, the needed implant, unavailability of an intensive care bed 

or multiple emergency operations at the same time. 

In conclusion, morbidity and mortality of elderly patients with fractures of the hip joint are 

significantly affected by the right point of surgery. Patients should be operated on within the first 

24 hours, if patient’s comorbidities and the clinic infrastructure allow it. Surgery can be postponed 

up to 48 hours, if needed due to comorbidities or logistics. This conclusion is limited by mostly 

retro perspective study design and evidence of the literature. 

II. Keywords 

Hip fracture – hip - femoral neck fracture – pertrochanteric fracture- timing – time to treatment – 

surgical – early surgery – delay - elderly – anticoagulation – oral anticoagulants – Vitamin K 

Antagonists – Warfarin – Vitamin K – direct oral anticoagulants– apixaban – rivaroxaban – 

dabigatran -  platelet aggregation inhibitors - Aspirin -  acetylsalicylic acid – clopidogrel – dual 

platelet anticoagulant therapy - prasugrel – ticagrelor – guidelines – American – American academy 

of orthopaedic surgeons (AAOS) – British – National Institute for Health and Care Excellence 

(NICE) – German – German association for orthopedic and trauma surgeon (DGOU) – blood loss 
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– blood transfusion – complications – multidisciplinary – anesthesia -  endoprosthesis – 

osteosynthesis – mortality – morbidity – trauma center – trauma – length of stay – osteoporosis – 

osteoporotic fracture  

III. Introduction 

In the last decades, the quality of life in Western society has kept rising. Especially the 

advancements in the field of medicine have a great impact on the population. Thanks to better 

patient caretaking life expectancy is increasing. However, with this improvement in healthcare, 

other challenges arise. While people are getting older their medical record is growing. The result 

is a more complex treatment planning process, in which benefits and drawbacks need to be 

considered when providing aid to patients. 

In the field of orthopedics, the management of fractures in elderly patients is a daily routine. One 

type of fracture which is common in clinical practice in this age group is the hip fracture (1,2). In 

Germany were over 1.000.000 femoral neck fractures between 2005 and 2019. During this time an 

increase in fractures was recorded (3). Due to the changing demographics an increase of up to five 

times is expected by 2050 (2). This type of fracture is often due to comorbidities and physical 

limitations, which humans experience during the process of aging. The pathogenesis of hip 

fractures in the elderly is mostly due to a low traumatic impact on the hip, like falls (4–6). Those 

fractures are facilitated due to comorbidities, mainly osteoporosis which weakens the bone 

structure (7,8). Also, polypharmacy plays a major role (6). Furthermore, conditions such as 

coordination or vision problems increase the risk of falls (9). Providing medical help for these 

patients after the injury is crucial. After stabilizing the patient and alleviating the pain, the type of 

treatment and when it should be performed, need to be considered (9). The main goal is a high 

survival rate and to minimize the risk for short- and long-term complications as well as reduce 

functional limitations due to the fracture (9)(p.18). 

This review aims to give an overview of the available data about when hip fracture treatment should 

best be performed in the elderly population. It takes into consideration challenges and problems 

that might compromise a favorable outcome of timely fracture treatment. So, which kind of 

comorbidities and healthcare system limitations reduce the chance of a successful, fast-as-possible 

treatment of fracture? When should an operative intervention be delayed? Therefore, it will be 

looked at national guidelines from various countries to compare their management strategies. In 
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the discussion similarities and differences between the different guidelines and studies will be 

pointed out. Attention will be drawn to obstacles that arise while aiming for fast surgical 

management of hip fractures.  

IV. Material and Methods 

4.1 Literature Selection Strategy 

The treatment of hip fractures is of great importance, especially in the older population. Therefore, 

many national institutions formulated guidelines to help doctors manage those fractures in clinical 

practice. Since these guidelines consist of the results of studies and the expertise of specialists on 

this topic it is useful to look at their results. For that reason, it was searched for guidelines from 

different countries, namely Germany together with Austria, the United States, and Great Britain to 

take their advice into account. In addition, it was looked at literature from orthopedic specialist 

associations, such as the German Association for Orthopedics and Trauma Surgeons (DGOU). The 

reason to look especially at the DGOU literature was, that the German and Austrian guidelines are 

currently being updated and the literature is more recently published. 

For new insights and considerations on the surgery timing for individual hip fracture surgery, it 

was looked at different studies. The search was carried out in PUBMED, Cochrane Library register, 

and Springer Medicine. Since the guidelines and specialist associations already included the most 

valuable studies in their guidelines and literature the focus was set on only recent literature 

published in the last 5 years in the languages English and German.  

Table 1 List of Databases searched for literature 

Database Search Results Number of 

literatures left after 

revision of title and 

abstract  

Last time searched 

PubMed Hip fracture AND 

timing AND elderly 

191 30 25.03.2024 

Cochrane library 

register 

Hip fracture AND 

timing AND elderly 

1 Review, 292 

Trials 

4 trials, 3 lacking 

results 

29.03.2024 
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Springer Medicine Schenkelhalsfraktur 

ODER Hüftfraktur 

UND Zeitpunkt 

UND Ältere 

40 4 20.03.2024 

 

One thing that needs to be mentioned is that most studies concerning the timing of hip fracture 

surgery are observational and therefore retrospective. This lowers the quality of evidence. 

However, as written in the American guidelines a delay in patient surgery to conduct prospective 

studies might have negative effects on the patient (5).  Therefore, those studies are the best available 

when considering patients’ health outcomes. 

Furthermore, hip fracture is a term including different types of fractures at the hip joint. Due to the 

differences in nature of these fractures, the surgical intervention might also differ. So, keep in mind 

that different studies also analyze different approaches of management strategies. 

Another drawback, also mentioned by the American guidelines, is that most studies with high 

participant numbers are from bigger trauma centers (5). Those trauma centers might have favorable 

outcomes when compared to other hospitals. That could be due to a higher frequency of hip fracture 

patient presentation, better equipment, staffing, and more. So that must be kept in mind when 

considering the conclusions.  

In the more recent studies, there were also some studies included with a lower participant group. 

The reason for that is to find new ideas and insights on what could alter the time to surgery and 

when a delay might be the better option. However, those studies do need further research to see if 

it also applies to a broader subject group.  

The Vancouver citation in this review was done with the program Zotero, a project of the 

Corporation for Digital Scholarship and created by the Roy Rosenzweig Center for History and 

New Media at George Mason University. 

V. Results of Reviewed Literature 

5.1 Results of Reviewed Expert Literature  

5.1.1 Guidelines - Germany and Austria 
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The latest guidelines published in Germany, from the Scientific Medical Association Working 

Group (AWMF), on this topic were about the management of femoral neck fractures in adults. The 

goal of treatment is said to be:`` […] [to ensure the survival of the patient, sustain quality of 

life[…][and] minimize complications and functional limitations after femoral fracture]`` (9)(p.18). 

Therefore, it says in the guidelines that before the operation the priority is the stabilization of the 

patient. Treatment with analgesics and assessment of his general condition should be done at the 

arrival as well as necessary diagnostics. After the situation is stabilized the possibility for surgery 

and when it should be scheduled is evaluated (9). Not all femoral neck fractures are necessarily 

treated by surgical intervention. It needs to be assessed individually.  A patient with a stable and 

not dislocated fracture whose pain is manageable might not need to undergo surgery. On the other 

hand, some patients' medical conditions are unfavorable for a successful surgical intervention, so 

the risks taken outweigh the benefits (9). However, surgery is usually the treatment of choice (9). 

The type of surgical procedure needs to be picked according to the circumstances. We have the 

patient’s medical condition that influences the timing and the type of surgery.  Therefore, it should 

be looked at the patient’s blood work to check for example electrolytes, blood cells, and 

coagulation. It can be helpful to work with specialists from other disciplines to evaluate and 

improve the patient’s situation. So, reaching out to a cardiologist if the patient has a cardiac medical 

history, or working with a geriatrician can be beneficial (9). This interdisciplinary approach can be 

useful to reduce the complication of, for example, extensive blood loss during and after the 

operation. This risk might be altered due to the patients’ house medication. One example would be 

anticoagulation therapy. The consequences of pausing those medications can increase the risk of 

the occurrence of other life-threatening conditions. During the discussion the benefits of a timely 

surgery need to be considered and whether they outweigh the risks (9). Ones need to be aware, that 

the elderly are often multimorbid and a possible surgical intervention should not be delayed due to 

health problems that are less urgent in this situation (9).  

The patient’s initial condition also has an impact on what type of surgery is chosen. While for 

osteosynthesis the patient in general loses less blood and has a shorter surgery and anesthesia time 

the long-term outcome concerning mobility and pain is better with a hip replacement (9).   

There are factors apart from the patient’s medical condition that influence the timing of surgery. 

The operation time can also be influenced due to logistic factors. Those include the availability of 

instruments and implants in the hospital, not only for the procedure but also for complications that 
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might arise perioperative (9). Another logistic factor would be the availability of trained personnel 

to carry out the specific procedure. This can vary between different institutions (9). If it is necessary 

reaching out to the patient's supervisor can influence the timing of surgery (9). 

The recommendation for the time of operation in the guidelines is as soon as possible after 

diagnosis. However, the patient’s condition needs to be stable enough to undergo a successful 

operation. For the osteosynthesis procedure, it is recommended within 6-24 hours to reduce the 

risk of femoral head necrosis. If it is not possible within 24 hours consider puncturing the 

hemarthrosis. In the case of endoprosthesis, it is also considered best within 24 hours. If the patient 

is severely ill, he might benefit from a longer preparation time. In those patients, the surgery is 

recommended to be conducted within 48 hours. The guidelines point out that there is evidence that 

highly suggests that the delay of surgery for more than 24 hours increases the risk not only for the 

development of decubitus but also for vein thrombosis and pulmonary embolism. Also, surgical 

complications increase when waiting before an operation. Another risk that arises with a delayed 

surgical intervention is an increase in the morbidity and mortality of the patients. When 

osteosynthesis is the surgery of choice a delay can reduce the chance of a successful osteosynthesis 

and even have a negative influence on the rehabilitation (9). 

5.1.2 Guidelines – United Kingdom 

In the United Kingdom, the guidelines from the National Institute for Health and Care Excellence 

(NICE) concerning hip fracture management were published in 2011. Their latest updates were in 

2023. They suggest an immediate pain assessment and stabilization of the patient to be done on 

arrival at the hospital with routine reassessment (10). After radiological confirmation of the 

diagnosis of hip fracture, the surgery needs to be timed. They recommend surgery on the day of 

admission if possible. Otherwise, it should be done on the day after. Before surgery, the patient 

should be stabilized for the procedure. So, it is important to identify comorbidities that are 

correctable.  If possible, they should be corrected immediately so surgery can be carried out as soon 

as possible. There is a list of conditions that should be corrected before surgery. This list includes 

anemia, anticoagulation, volume depletion, electrolyte imbalances, or uncontrolled diabetes. Also, 

comorbidities affecting the heart function such as uncontrolled heart failure and correctable cardiac 

arrhythmia, or ischemia are listed. In addition, it should be considered to take care of acute chest 

diseases or exacerbation of chronic chest conditions (10).  
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Starting from admission, the patient could benefit from a multidisciplinary approach. Not only for 

timely optimization of the patient’s condition but also for successful surgery. The multidisciplinary 

approach can also help before and afterward in patient care (10). Especially, when reflecting that 

most deaths are not due to the fracture itself but to associated conditions, that go along with the 

high prevalence of comorbidities among hip fracture patients (10). 

Another reason, then getting the patient stabilized for surgery is the availability of the theatre team. 

Therefore, hip fracture surgery should be scheduled in a trauma list. This is to ensure that qualified 

specialists are there for the surgical intervention or to supervise trainees and junior members (10).  

5.1.3 Guidelines – America 

The American guidelines were published in 2021 by the American Academy of Orthopaedic 

Surgeons (AAOS). It focuses on an older population group with an age average of 65 years and a 

lower limit of 55 years (5). The focus when treating hip fractures in the elderly is to ``[…]provide 

pain relief and restoration of function`` (5)( p.15). For most hip fractures the benefits of the 

operation are greater than the harm (5). 

Concerning the timing of when surgical treatment should best be conducted, the quality of evidence 

is considered low due to the available studies, which were considered of low quality. However, 

they classified the recommendation as moderate. This is mainly because the conduction of 

randomized control trials can result in a delay in surgical treatment. That could mean harm to the 

patient and give rise to ethical questions. Regarding pain management, complications as well as 

the length of hospital stay the available evidence suggested a favorable outcome when the time till 

surgery is decreased. In general, delay was associated with an increased mortality. However, a 

patient’s comorbidities could alter the favoritism of timely operation. The optimal time varied 

between 24 hours to 4 days after admission. The majority suggested a timely surgical intervention 

within 24 to 48 hours. This not only shows a better outcome for the patient but the costs and the 

use of healthcare resources are also reduced (5). 

Since most studies were conducted in well-equipped and experienced centers, that needs to be 

considered. Sometimes it might not only be useful to delay surgery because of a patient’s 

comorbidities, but also due to factors concerning the hospital. Those factors could be the 

availability of staffing and specialists of different specialties. Also, the availability of an operation 

room might delay the time of surgery (5). 
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5.1.4 German Expert Association 

Other than the guidelines, there are more expert associations interested in hip fracture treatment. 

In 2022 the German Association for Orthopedics and Trauma Surgeons (DGOU) released a book 

together with the German Association for Geriatrics (DGG) concerning the orthogeriatric 

management of traumatology in elderly patients. In this book, they give recommendations and 

criteria for when surgery should be performed and what should be paid attention to in the 

preoperative phase. 

Their named goal in the management of proximal femoral fractures is ``[…][to make an early and 

pain-free mobilization of the patient possible]``(11)(p.109). They recommend that an operation 

should also be considered for patients with a non-dislocated hip fracture. The argument is that they 

are often not able to bear weight only partly on one leg. Furthermore, hip fracture surgery as a 

method of pain relief should also be considered for bedridden patients (11).  

Since the elderly often have more comorbidities, like cognitive and mobility limitations, they 

should be assessed before an operation. This is to avoid complications during the surgery and for 

caretaking of the patient. It is advised to assess the patient in a multidisciplinary approach together 

with geriatrics and anesthesiologists. Emphasis during the preoperative phase should be paid to 

diseases that can complicate the surgery or can be treated readily(11). The focus should be on organ 

health. Named diseases are decompensated heart insufficiency or chronic renal insufficiency as 

well as lung diseases as chronic obstructive diseases. Since dehydration at hospitalization is not 

uncommon fluid substitutions should be considered. Also, dehydration can be further worsened by 

blood loss. Checking the electrolytes and correction if necessary as well as renal and anemic 

improvement are often helpful in the preoperative period. The patient might also profit from the 

treatment of arrhythmias, infections, and blood sugar fluctuations (11). However, one needs to keep 

in mind that not all diseases can be treated before the operation and that a delay in surgery might 

have more disadvantages than treating the comorbidity afterward (11). 

In general, they recommend surgery for stable patients within 24 hours after admission. The reason 

is the increase in mortality and higher complication rate if waited longer.  Exceptions to this are 

patients whose condition cannot be improved within 24 hours. Other would be patients taking 

anticoagulation medication which cannot be reversed in this time period (11). Anticoagulation can 

not only influence blood loss, which can be increased peri- and especially intraoperative, but it also 
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affects the pain treatment. The reason is, that regional anesthesia is usually not performed if a 

patient is on antithrombotic therapy (11). 

Since the effect of anticoagulation medication can persist after stopping the medication or starting 

the antagonization, the timing of surgery can be influenced. While you can wait a few days in 

elective surgery, that might not be of benefit for hip fracture patients (11). For each individual 

patient, a bleeding and thrombosis risk assessment should be done. In this assessment, the patient 

needs to be asked at what time the anticoagulant was last administered. Consider that even if the 

bleeding risk is lowered with a delay in surgery, the overall morbidity and mortality do not change 

for the better. Therefore, the recommendations differ from the waiting period for elective surgery. 

The advised time to wait before an operation can also differ between anticoagulants. The 

recommendation for timely surgery can be found in Table 2 (11). Depending on the patient’s 

condition blood cross-matching for eventually necessary blood transfusion should be done (11). 

While finding the right timing for the operation there are other factors, which need to be considered, 

besides the treatment of comorbidities and reversing the anticoagulation. Those include the type of 

operation chosen, the technique used, and how long it takes (11). 

Table 2 Different Anticoagulants and their waiting time (11)(p.75) 

Medication Operation Specifics 

ASA or Clopidogrel, DAPT 

+ASA & Clopidogrel 

No delay - 

Prasugrel or Ticagrelor 24 hours after last 

administered 

- 

DOAC - Surgery after 12-24 

hours last 

administered 

- In exceptions 48 hours 

- 48 hours if relevant 

alteration of renal 

function and high 

operative bleeding risk 

- antagonist available: 

Idarucizumab 

(Praxbind) for 

Dabigatran and 

Andexanet alfa 
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(Ondexxya) for 

Rivaroxaban and 

Apixaban (12–15)  

Vitamin- K- Antagonist INR<1,6 operation possible - INR>1,6 administer 

PPSB and intervals 

treatment with Vitamin 

K 

ASA: acetylsalicylic acid, DAPT: Dual antiplatelet therapy, DOAC: direct oral anticoagulant, INR: 

International normalized ratio, PPSB: prothrombin complex concentrate  

5.2 Results of Reviewed Literature and Studies 

5.2.1 Delayed surgery 

Since the implementation of the 24-48 hours to surgery in the guidelines, various studies have 

focused on the benefits of this recommendation. In general, earlier surgery shows a reduction in 

the length of hospital stay (16–18). Due to the shortened hospitalization a reduction in the incidence 

of pulmonary or urinary tract infections, deep vein thrombosis, and readmission to hospital were 

observed. Also, a lower risk for a delirium postoperative was seen, when surgery was done timely 

(17,19). On the other hand, there was no relation found between the timing of surgery and prosthetic 

joint infection (20). Operation within 48 hours showed in general a reduction in total blood loss 

and red blood cell transfusion needed (21). However, the effects on mortality are controversial. 

While there is a probability of higher mortality rates with delayed surgery for more than 48 hours 

(22–24), some studies did not find a significant connection (16,25,26). This is because mortality 

and morbidity are found to be influenced by multiple factors. Those include, other than timing of 

surgery, often patient-related factors like a patient's age and sex and especially various co-

morbidities (22,24,26–28).  

One study focused on how the age of the patient influences operation timing. So, surgery in patients 

80-94 years old should be done preferably within 48 hours. For even older patients, the rise in 

mortality was not significantly increased with delay in surgery (29). In patients over 90 years with 

peritrochanteric fracture a higher survival rate was seen with a longer time between admission and 

surgery (30). However, other studies suggest that older patients might benefit from surgery carried 

out even within 24 hours if possible (31). 
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When aiming for the goal of timely surgery intensive preparation of the patient and procedure 

should not be neglected, because it can increase the possibility of surgical complications (18). Also 

due to remaining high mortality rates, further research is needed (32). 

5.2.2 Type of surgery 

While the topic of this review is the timing of surgery it is also important to mention the role of the 

type of fracture and the surgery used for management of this fracture. The reason is that there are 

differences in the severity of the procedure. In one study they compared patients with extracapsular 

fractures treated with osteosynthesis and intramedullary nailing, against intracapsular fractures 

managed by hip arthroplasty. They found that for intramedullary nailing an intervention within 24 

hours after injury was found to have a lower risk of complications. However, the same did not 

apply to the intracapsular fractures treated by arthroplasty. (33).  

5.2.3 Anticoagulation 

When talking about the timing of surgery, the complication of bleeding is of major concern. This 

applies especially to patients taking anticoagulation medications, which is often the case for the 

elderly. Anticoagulation with direct oral anticoagulation (DOAC) therapy gave rise to new 

challenges. In addition, Vitamin K antagonists and anti-platelet therapy are of concern. There are 

various studies concerned with when surgery should be performed on individuals taking 

anticoagulants. In general, the time to surgery for patients taking anticoagulants is found to be 

longer (34).  

When talking about antiplatelet and dual antiplatelet therapy a surgical delay to increase platelet 

function seems not beneficial (35,36). On the opposite, it was associated with an increased risk for 

complications and 30-day mortality (36). Early surgery on the other hand was not only found to 

have reduced mortality but also a shortened hospital stay (35). If an early operation is associated 

with an increased transfusion rate differs between the studies (35,36). However, although the 

bleeding risk might be higher, it seems not to need substantial amounts of blood transfusion (35). 

There is currently a study that investigates antiplatelet treatment monitoring and utilization for hip 

fracture patients (37). 

Patients taking warfarin at the time of admission have been found to have a delay in surgical 

treatment, despite the reversing therapy with Vitamin K and four-factor prothrombin complexes. 
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The mortality and blood loss in this patient group are increased, which seems to be mainly due to 

the surgical delay, but also because of their comorbidities (38,39). These patients might benefit 

from a management strategy to decrease the INR and allow faster surgery (38). 

When the patient is currently on direct oral anticoagulants (DOAC) the exact timing of surgery 

seems to be unclear. Although different measurements are possible an exact value when surgery is 

suggested is not known yet (40,41). While early surgical treatment is said to be possible without 

an increased risk of blood loss and transfusion needed, a recommended time between the last taken 

and operation is not given (41–43). However, performing surgery within 48 hours after admission 

seems possible without increased risk (42-43). One study suggests that operations within 48 hours 

had no lower mortality rate and should be adjusted for patients (39). Another said, that further delay 

because of DOAC in individuals waiting for hip fracture surgery is not necessary (41). 

Despite the possibility of early surgical intervention in patients taking anticoagulants, they should 

be prepared in a preoperative setting. It is important to be ready for a possible transfusion that 

might be needed during the operation (44). 

5.2.4 Hospital presentation 

While it is often spoken from a timely surgery within 48 hours after admission it often does not 

include the time between the injury and admission. A prolonged period before hospital arrival can 

also have negative consequences for a patient. A study during COVID-19 found that patients with 

hip fractures during the Shelter-In-Place orders were associated with delayed presentation after 

injury. In addition in those patients, the diagnosis of preoperative deep vein thrombosis was 

increased (45). 

Another study in England, Wales, and Northern Ireland found that there was an effect on timely 

surgery depending on the time of the patient’s presentation. So, the average patient with a hip 

fracture presented to the hospital in the evening or night was less likely to undergo prompt surgery 

compared to the daytime presentation. The same was found for patients presenting on Friday or 

Saturday compared to Thursday (46). A delay in surgery was also seen in a study in the United 

States because of patient demographics and hospital characteristics (47). Geographic problems in 

the timing of surgery were also seen in an Australian study. The result suggested that an early 

transfer to the needed hospital facilities is crucial to reduce the time to surgery (48). 
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The patients seem to benefit from management programs and interdisciplinary work (49). One 

example of multidisciplinary assessment can be seen when the patient is prepared for surgery. 

Before the operation, the patient's risk factors for surgery need to be assessed. Therefore, the 

scheme of the American Society of Anesthesiologists (ASA) can be used. A higher ASA score is 

associated with higher perioperative mortality. While surgery for reasons such as aesthetics would 

not be done if the ASA score is too high this differs in urgent situations. In those the surgeon and 

the anesthesiologist need to communicate and find a solution (50). For hip fractures, two types of 

anesthesia are usually used. General anesthesia or spinal anesthesia with or without regional nerve 

blocks. So, for patients that cannot undergo general anesthesia spinal anesthesia might be an option 

(51). 

VI. Discussion 

All guidelines implemented a recommendation for surgery to be done as soon as possible within 

24-48 hours (5,9–11). Since then, most clinics have adopted it in their daily practice. This is no 

surprise considering the available data situation. Despite the limited quality of evidence, pointed 

out by the American guidelines, due to the observational nature of most studies it seems clear (5). 

It is agreed that timely surgery is not only associated with benefits for the patient but also for the 

hospital and health care system. (5,9,10).  

6.1 Early surgery – Benefits & mortality rate 

The patient benefits from fast pain relief as well as shorter immobilization, which also reduces the 

risk for complications such as deep vein thrombosis, pulmonary and urinary tract infections, and 

decubitus (17,19). Furthermore, early surgery was associated with shorter hospitalization (16–18).  

Shorter hospitalization is also beneficial for the health care system. The patients require fewer 

resources and less care from the hospital staff (5).  

The observed influence of surgery timing on the mortality rate seems to differ. It is often shown 

that delayed surgery is associated with an increase in mortality (22–24). However, the delay is often 

due to comorbidities of the patients, which can also influence the chance of successful surgery and 

rehabilitation (22,24,26–28).  

Therefore, an operation as soon as possible within 24-48 hours seems generally like a good 

solution, but individual patients and their medical history must be taken into account. Especially, 
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medical conditions and challenges that can be changed in a short time or bear a high risk of surgical 

complications should be focused on (10,11). Another considerable factor when it comes to the 

timing of surgery is found in the health care system. It needs to be optimized to allow a fast and 

efficient supply of resources needed as well as experienced staffing to take care of the patient. 

6.2 Anticoagulation 

One factor to talk about is ongoing anticoagulation. Often surgery is delayed for patients with 

anticoagulation medication (34). This is due to the increased blood loss that is feared during and 

after the operation. However, there are differences between anticoagulants that should be 

considered. When talking about antiplatelet therapy with acetylsalicylic acid, clopidogrel, or 

combinations, no necessity for a delay was seen (11,35,36). So, it should not delay the surgical 

intervention in urgent cases. If the patient is treated with Prasugrel or Ticagrelor the operation 

should be performed 24 hours after the medication was last taken. Also antagonizing the effect 

should be considered (11). The effect of Vitamin-K antagonists is possible to be seen by the 

international normalized ratio (INR), so this should also be performed in practice. A value of INR 

around <1,6 is aimed for. Patients can benefit from a management strategy to achieve this value in 

a timely manner. In this management strategy, the use of prothrombin complex concentrate (PPSB) 

and Vitamin K should be considered (11,38).  

Direct oral anticoagulation (DOAC) therapy is of special concern. Their use is rising while the 

possibility of measuring their effect to predict bleeding risk is yet to be found. Their effects remain 

even after stopping the intake (11,40,41). However, it seems that timely surgery can be done after 

12-24 hours. An exception should be made if the renal function is altered. Then a longer waiting 

period of 48 hours can be beneficial (11,41–43). In addition, there are antidotes available, like 

Idarucizumab for Dabigatran and Andexanet alfa for Rivaroxaban and Apixaban (14,15). Those 

should be considered for use in urgent surgery, despite their high costs (2,15).  

In general, all patients taking anticoagulants should prior to surgery undergo a risk assessment for 

their individual bleeding and thrombosis risk. Despite the risk assessment, one needs to consider, 

that mortality and morbidity are not to be altered positively with a delay in surgery (11,36). Longer 

waiting times for surgery and antagonization of the anticoagulation therapy can also increase the 

risk of other vascular events. In addition, it does not decrease the mortality rate (51). So, each 
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person needs to be assessed individually. However, preparation for possible bleeding complications 

during surgery should be done for all patients on anticoagulants (11,44). 

6.3 Comorbidities & multidisciplinary work 

The NICE guidelines mentioned specific conditions that should be corrected. The focus should be 

on conditions that can be changed in time (10). Other than anticoagulation those correctable 

conditions include dehydration and electrolyte as well as blood sugar disturbances. Especially in 

older patients’ dehydration is common. This can be worsened due to the blood loss caused by 

fractures. They can benefit from fluid infusions or even blood transfusions. Also correcting 

electrolyte imbalances and blood sugar can be helpful to minimize complications. If possible, other 

changeable conditions involving organ function like arrhythmia should also be taken care of 

(10,11). 

While guideline recommendations are for a general population, patients in different age groups and 

health statuses can benefit from different timing strategies. For patients who are in general without 

many comorbidities a timely surgery on the day of arrival or at least within 24 hours seems the 

best. The complication rate is expected to be low, and the immobilization time is kept short. That 

ensures the risk, associated with a longer immobilization, to be lower and a faster pain relief 

(11,16–18). Elderly with many comorbidities can benefit from a timely surgery, to reduce negative 

influences from immobilization as well. On the other hand, preparation for surgery might lower 

their risk for complications during and afterward. For this type of patient, it is emphasized by all 

guidelines that a multidisciplinary approach is useful (5,9–11). This can help to assess the different 

benefits and risks for this individual person with his comorbidities. Through the different 

perspectives of orthopedics, radiologists, anesthesiologists, geriatricians, and other needed 

specialists it can be ensured to find the best possible management approach available for every 

individual patient. It is best if there is a structure for interdisciplinary assessment of the patient on 

arrival in the emergency room. Also, the benefits and disadvantages of different kinds of anesthesia, 

general and spinal, should be discussed between the specialists and with the patient to find a 

solution. If the patient has a caretaker, it should be reached out to him in time, to involve him  (9). 

6.4 Type of surgery 

Other than a patient’s comorbidities, the type of surgery needed for the different kinds of hip 

fractures should be considered. This was highlighted by the German guidelines, due to differences 
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between the treatment options (9). Generally, osteosynthesis has a lower bleeding risk and could 

be done earlier. Hip replacement has mostly a longer operation and therefore anesthesia time, which 

is a higher burden for the patient. So because of its characteristics, osteosynthesis could also be 

considered for pain relief in bedridden patients, who do not need full mobility function (11,33). On 

the other hand, arthroplasty often has better long-term functional results, especially for older active 

people (9). It is easier for earlier mobilization and weight bearing as osteosynthesis (9). So, a larger 

proportion of people are managed with hip replacements (3). The skills of the operating surgeon 

might also influence the treatment performed. 

Elderly patients with stable and not dislocated fractures should also be considered for surgical 

treatment (11). This is due to the fact that the elderly often cannot do partial weight bearing. This 

can result in a dislocation later or a longer patient immobilization due to pain. This would increase 

the risk of immobilization-associated diseases (11).  

6.5 Healthcare system 

Other factors influencing the delay of surgery, despite the patient-related, are hospital factors. 

Those were especially mentioned by the guidelines from Germany and the United Kingdom. It is 

not only the time of admission that plays a role in timely surgery (45). The availability of trained 

staff is also important to carry out necessary interventions. The needed resources such as implants 

and instruments for the special procedures and management of complications and comorbidities 

are necessary as well. Access to the needed facilities like the operation room is also important 

(5,9,10). In trauma centers, the availability of the required resources and infrastructure for trauma 

patients is more advanced than in smaller hospitals. So, leading patients, if possible, to the trauma 

center can benefit them (5,48). However, surgery should not be delayed due to transferring patients 

as long as the transferring clinic has everything available that is needed. 

Although the patient’s health is of utmost importance also financial benefits in the timing of surgery 

need to be addressed. As stated by the American guidelines timely surgery is associated with less 

cost. This is due to shorter hospital stays. Furthermore, the patient needs less resources and 

caretaking (5). 

VII. Conclusion 
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In conclusion, guidelines and literature recommend surgery as soon as possible within 24 hours 

after a patient's arrival. If comorbidities, medication taken, or health care limitations contradict an 

early surgery, operation should be performed within 48 hours. The preoperative assessment of the 

patient’s fracture and comorbidities should be done in a trauma center by an interdisciplinary team 

with trauma surgeons, anesthesiologists, radiologists and further needed specialists to find the best 

individual treatment algorithm. In this assessment, focus should be on the patient’s individual 

surgical relevant and changeable factors, opposing successful timely surgery. The type of surgery, 

osteosynthesis or hip arthroplasty, must be discussed. Furthermore, the type of anesthesia, general 

versus spinal, and its perioperative benefits must be assessed.  

Guidelines, therapy programs and multidisciplinary approaches are essential parameters to ensure 

the best possible outcome for elderly hip fracture patients. Comorbidities and healthcare-associated 

factors are relevant too. Although the aim is surgery as soon as possible within 24 hours, it might 

be postponed up to 48 hours, if these factors can be significantly improved. 
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