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Introduction
The term “geriatric” refers to a person in the later stages 
of life characterized by aging and associated physiological 
changes. While no agreed-upon age threshold defines 
someone as “aged”, common indicators include people 
aged 65 and older.1 As the world’s population ages, a 
profound shift in healthcare demographics is occurring, 
with an increasing number of older adults requiring 
surgical interventions. The aging process involves various 
physiological changes, including changes in organ 
systems, cellular functions, and metabolic processes. For 
example, people often experience decreased muscle mass 
and sarcopenia, bone density changes, frailty, immune 
function changes, delirium, falls, and decreased organ 
reserve as they age.2,3 In addition, the older people are more 
susceptible to chronic conditions such as cardiovascular 

diseases, diabetes mellitus, arthritis, neurological 
disorders, and increased sensitivity to surgery-related 
stress. These factors require a suitable approach for 
the entire surgical procedure. It has been observed that 
patients with decreased physical and mental capacity have 
more severe post-operation complications and a higher 
mortality rate.4 The term frailty reflects the nature of age-
related vulnerability and deterioration.5 Frailty involves 
dysregulation across multiple physiological systems, 
including the cardiovascular, musculoskeletal, and 
immune systems, and may be linked to cognitive decline 
and poor nutritional status.6 They often experience a 
decline in physical function and are more susceptible 
to stressors such as illness, surgery, or environmental 
changes. Screening to determine the state of frailty is 
based on one of the two concepts of physical frailty and 
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Abstract
Objectives: To provide an inclusive overview on the applicability of ERAS protocols in geriatric 
surgeries.
Design: A review study.
Participants: Geriatric patients.
Outcome measures: Objective and patient-reported outcomes during pre-operative, 
intraoperative, and post-operative periods of surgery.
Results: Enhanced recovery after surgery (ERAS) is recognized as a revolutionary approach to 
postoperative care, and its importance is particularly prominent in geriatric surgery. The unique 
challenges caused by age-related factors and comorbidities increase the need for an appropriate 
approach for increasing the recovery path in elderly surgical patients. The central role of ERAS in 
the care of geriatric patients as well as the reduction of post-operative complications and length 
of hospitalization is one of its achievements.
Conclusions: By prioritizing optimal preparation for surgery, initial mobilization, and 
personalized post-operative pain management, ERAS not only addresses the distinct needs of 
the elderly but also contributes to a paradigm shift in surgical practices.
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frailty index, where physical frailty is caused by multi-
system biological decline, and the frailty index is defined 
as a combination of comorbidities and social situations 
used to assess risk.7

Patients should not be disqualified from the surgery for 
being labeled as frail. Recognizing the current problems 
in these types of patients could result in shorter length of 
stay and reduce rates of readmission.8,9

Enhanced recovery after surgery (ERAS) is an evidence-
based multifaceted approach that involves each stage of 
the surgical journey and improves various outcomes.10 
Despite recent attention, the initial concepts of ERAS 
were presented in the 1990s.11 This multidisciplinary 
strategy requires a team approach, including surgery, 
anesthesiology, nursing, psychiatry, nutrition, physical 
therapy, and geriatric specialties, in which the patient 
plays an active role as a member. Given that ERAS has 
improved the outcome of patients after surgery in studies 
and since older patients are exposed to more risk, the 
study of ERAS in older patients is doubly essential. 
There are doubts regarding the use of ERAS in the older 
population due to fears of low compliance and worse 
outcomes.12 However, studies point to a significant 
reduction in complications with ERAS implementation. 
Some studies reported that elderly patients as well as the 
younger population benefit from ERAS, and underlying 
diseases and frailty can explain the increased risk of post-
operative complications.13,14

The general goals of using ERAS in the older population 
are similar to those in the younger population; however, 
according to their unique conditions and challenges, 
appropriate endpoints should be defined. Accordingly, 
this study aimed to provide a comprehensive overview 
and special considerations for the applicability of ERAS 
protocols in geriatric surgeries.

Geriatric Surgery: General Concerns
The older patients are a heterogeneous group with 
different health conditions, functional abilities, and 
comorbidities. Aging is associated with physiological 
changes, including reduced organ function, altered 
metabolism, and reduced storage capacity, namely, 
physical frailty. In addition, older patients usually have 
several comorbidities such as cardiovascular diseases, 
diabetes, and respiratory problems, which, are associated 
with an increase in the frailty index.15 Polypharmacy 
is also common in geriatric patients, leading to drug 
interactions and potential complications.16,17 As a result, 
senior patients often face a higher risk of post-operative 
complications.18 Personalized ERAS recognizes these 
unique characteristics and empowers healthcare providers 
to optimize outcomes, accelerate recovery, and enhance 
the overall quality of care for elderly patients by tailoring 
care to each individual.

Challenges and Considerations of ERAS in Geriatric 
Surgeries
Implementing ERAS protocols in geriatric patients is 
associated with specific challenges due to age-related 
physiological changes and the presence of multiple 
comorbidities. Senior patients often show weakness 
characterized by decreased physiological reserve and 
increased vulnerability to stressful factors. Malnutrition 
and insufficient intake of nutrients are more common 
in the elderly population.19,20 Adapting ERAS protocols 
to accommodate frailty and individual variations in 
flexibility could be quite challenging. Older patients 
usually have several comorbidities and may take multiple 
medications. In geriatric patients, the risk of complications 
related to polypharmacy such as drug interactions and 
side effects requires additional caution. Geriatric patients 
may experience delayed recovery and rehabilitation 
compared to their younger counterparts.21 Therefore, 
setting rehabilitation plans and managing expectations 
about recovery speed are important considerations in 
older patients.

Moreover, geriatric patients are at risk of post-operative 
delirium,22 thus ERAS interventions, including pain 
management strategies and medication adjustments 
should be designed to minimize the risk and impact of 
delirium.23

Another challenge is the low adherence of the aged 
population to ERAS protocols.24 Elderly patients often 
face barriers that prevent them from fully complying with 
ERAS elements. Although adherence to the protocol can 
improve the results of ERAS protocols, patients who do 
not achieve complete adherence can also benefit from the 
partial implementation.25, 26

Addressing these challenges requires a multidisciplinary 
approach.27 As a result, customizing ERAS protocols to 
meet the unique needs of geriatric patients is essential 
to optimize outcomes and ensure a patient-centered 
approach to perioperative care.

Core Components of ERAS in Geriatric Surgery
The goal of implementing the ERAS protocol is to reduce 
the stress caused by surgery, optimize intraoperative 
medical care, reduce the duration of hospitalization, 
accelerate the return to daily life, improve pain control, 
reduce complications related to immobility, and improve 
organ functions. The core components of ERAS could be 
explored in three main categories (Table 1).

Pre-operative Period
Prehabilitation refers to the period after the diagnosis 
and establishment of surgical indications until before 
admission to the hospital and surgery.28 This includes 
physical, educational, nutritional, psychological, and 
clinical activities, the purpose of which is to improve 
functional capacity and the ability to adapt to stress 
to reduce morbidity and mortality.29 Since functional 
disability strongly predicts surgical outcomes, physical 
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activity improves muscle function and cardiorespiratory 
capacity.30 These exercises can range from strength 
training and aerobics to specific exercises to areas being 
operated. Optimizing nutrition can improve the patient’s 
immune status and reduce chronic inflammation in older 
people.31 For patients who cannot get enough calories 
with oral supplements, enteral nutrition through a 
feeding tube should be considered if their digestive system 
is functioning properly. This is particularly significant in 
patients with cancer. Furthermore, erythropoietin and 
iron supplements should be considered in elderly anemic 
patients, especially patients with coronary artery disease, 
to reduce the risk of needing blood transfusion and its 
complications.32

Quitting smoking, alcohol, and drugs is also effective in 
patients’ outcomes as it has been observed that quitting 
smoking and alcohol for 6 to 8 weeks before elective 
surgery is associated with a reduction in half of the post-

operative complications.33 This significant reduction could 
be attributed to their impact on boosting the immune 
status, reducing the possibility of surgical site infection, 
and improving wound healing and pain control. It should 
also be noted that quitting alcohol in older people also 
helps reduce the risk of delirium. Recent studies have 
demonstrated that pre-operative counseling sessions 
could reduce the discomfort and fear of the patients by 
providing an enhanced view of the information regarding 
the surgery and its potential complications.34 In addition, 
patients can express their preferences as active members of 
the therapeutic team. This is important for older patients 
since they can be informed of possible complications and 
functional disorders after surgery.

To prepare for gastrointestinal procedures, ERAS 
recommends avoiding routine mechanical bowel 
preparation as much as possible since it could affect the 
electrolyte balance, resulting in heart complications, 
surgical site infections, tissue changes in the colorectal 
mucosa, and digestive problems such as abdominal pain 
and bloating, which require greater attention regarding 
the vulnerability of older patients.35,36 Moreover, this 
process is poorly tolerated by patients and, in some cases, 
requires hospitalization before surgery and can be time-
consuming and costly.

Regarding pre-operative fasting, recent studies have 
indicated that instead of the traditional fasting schemes 
with fasting for 8-12 hours and no drinking for 4-6 hours, 
patients could only undergo a six-hour fasting and a 
two-hour limitation for clear liquids before the surgery, 
which would ultimately result in reduced hunger and 
thirst and higher post-surgical satisfaction.37 Operating 
patients influenced by insulin after carbohydrate load has 
been associated with a decrease in glucagon secretion, 
cancellation of cortisol secretion, and, as a result, less 
catabolic in the post-operative period.38,39

Considering that surgical site infection is the 
most common complication after surgery, the use of 
prophylactic antibiotics plays an essential role in reducing 
hospitalization time, treatment costs, complications, and 
mortality.40

Intraoperative Period
Different measures can improve the surgical outcomes 
of geriatric patients during the intraoperative period. If 
possible, it is essential to use a minimally invasive surgical 
technique to reduce the duration of hospitalization 
and post-operative complications. It should be noted 
that the recovery process is slower in geriatric patients. 
Implementing multimodal analgesia by combining 
different classes of analgesics with different mechanisms 
of action results in minimal reliance on opioids and 
reduces the risk of drug-related complications such as 
respiratory depression and constipation.41 Moreover, 
the use of regional anesthetic techniques such as 
epidurals or peripheral nerve blocks helps manage pain 
and minimize the need for opioids effectively.42 This 

Table 1. The Core Components of the Pre-operative, Intraoperative, and Post-
operative for ERAS in Geriatrics

Pre-operative Period

Preadmission counseling

Multidisciplinary approach

Physical educational

Nutritional considerations

Psychological improvement 

Smoking/alcohol/medication cessation

Comorbidity and polypharmacy management

Proper surgery fasting

Thromboprophylaxis

Antibiotic prophylaxis

Bowel preparation

Intraoperative Period

Less invasive surgical technique

Pain management and multimodal analgesia

Vital signs and body temperature monitoring

Blood glucose control

Fluid management

Aspiration prevention

Avoiding unnecessary drainage placement

Post-operative Period

Early oral feeding

Fluid balance and nutritional status

Pain management 

Early ambulation

Polypharmacy management

Monitoring thrombotic and infectious complications

Delirium prevention and management

Avoiding nasogastric decompression

Early discharge and transition to care settings

Proper follow-up

Note. ERAS: Enhanced recovery after surgery.
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technique is beneficial for minimizing post-operative 
pain and facilitating early movement. It is recommended 
to avoid using drainage when possible due to its effect 
on reducing fluid loss, reducing the risk of infection, and 
faster recovery of the surgical site. It also adversely affects 
the patients’ satisfaction, earlier mobilization, and length 
of hospitalization.43

Recent studies have documented that perioperative 
blood sugar control and maintaining blood sugar in the 
normal range are important factors in preventing surgical 
site infection.44,45 Using heating devices to prevent mild 
hypothermia and regulatory vasoconstriction plays a 
role in reducing wound infection.46 It also helps reduce 
catabolism and blood loss, thus reducing the risk of 
cardiovascular complications and the need for blood 
transfusion. Considering the greater vulnerability 
of geriatric patients to cardiac and renal accidents, 
intraoperative fluid therapy, maintaining hydration, and 
euvolemia, according to the patient’s cardiac conditions, 
are of greater importance. Additionally, paying attention 
to aspiration and its complications is another issue that 
should be considered.

Post-operative Period
ERAS contributes to a holistic approach to post-operative 
complications and symptoms. Pain management is one 
of the most critical points of the post-operative period.47 
Proper pain management is associated with faster patient 
mobilization and increased satisfaction.48 Multimodal 
analgesia strategies to control pain and, at the same time, 
minimize the use of opioids and their consequent side 
effects are essential in this regard. Meanwhile, attention 
should be paid to polypharmacy and drug interactions 
in geriatric patients. Patient-controlled analgesia systems 
allow elderly patients to self-administer pain medication 
within predetermined safety limits, leading to the 
empowerment of patients.49

An early oral diet is critical post-operative care since 
it preserves the health and function of the digestive 
system, maintains nutritional status, maintains proper 
control of fluids and electrolyte balance, and increases 
insulin sensitivity and proper control of blood glucose.50 
In general, it helps the patient recover faster and more 
comfortably; however, the decision in this case should 
be based on the patient’s condition. Monitoring fluid 
balance and nutritional status after surgery according to 
individual needs is another challenge for geriatric patients.

Early mobilization is another vital issue after surgery. 
Early mobilization improves digestive, musculoskeletal, 
and cardiorespiratory function, reduces the chances of 
thrombotic complications, and generally accelerates 
returning to everyday life and discharge.51 However, 
according to the physical condition of each older adult, 
this case may require special supervision and perhaps 
more effort by health workers.52

Avoiding nasogastric decompression and early removal 
of urinary catheters, among other things, improves 

patient satisfaction and mental status, prevents possible 
complications such as infection, and helps in early 
mobilization and early discharge, which should be decided 
according to each individual’s conditions.53

Moreover, collaboration with patients and caregivers 
should ensure a safe and coordinated transition to home 
or another care setting. Post-operative care, medications, 
side effects, and the importance of adherence to 
rehabilitation programs are issues that must be entirely 
taught to patients and caregivers. Additionally, the 
communication method to contact in case of concern and 
to monitor the patient’s progress follow-up appointments 
should be considered remotely if possible.54,55

Benefits of ERAS Protocol in Geriatric Surgery
Recent studies have unveiled the potential benefits of 
implementing ERAS protocols in geriatric surgeries and 
their positive impact on surgical outcomes, the reduction 
of post-surgery complications, and reduction in the re-
hospitalization of the patients.56,57 Although the rate of 
complications and re-hospitalization has been reported to 
be higher than that in young people in some studies, in 
the studies conducted, this rate was lower in older people 
compared to traditional protocols.58

Faster recovery speed, shorter intensive care unit (ICU) 
length of stay, and shorter length of hospitalization have 
been observed among geriatric patients following the 
ERAS protocols.59,60 However, it should be noted that in the 
case of geriatric patients, simply filling out the discharge 
criteria is insufficient, and proper post-discharge care 
should also be provided.55,61,62 The lack of provision 
of this care can increase the length of hospitalization. 
Additionally, in case of insufficient care, the possibility 
of complications and re-hospitalization also significantly 
increased.63,64

ERAS has also been more successful in controlling 
the patients’ pain, which can be attributed to the use 
of multimodal analgesic methods such as non-opioid 
anesthesia and analgesia, regional anesthesia, and limiting 
the use of opioids, considering the susceptibility of older 
patients to its side effects such as respiratory depression, 
aspiration, cognitive disorders, and constipation.65,66 
In the case of post-operative ileus, using less invasive 
surgical techniques such as laparoscopy, reducing the use 
of opioids, maintaining the electrolyte balance, starting 
nutrition earlier, and early mobilization were found 
helpful.

ERAS plays a fundamental role in reducing the 
rate of prevalent geriatric surgery complications, 
including delirium, life-threatening thrombotic events 
such as deep vein thrombosis, pulmonary embolism, 
and hemodynamic instability.67,68 In addition, ERAS 
advocates multifaceted approaches to pain management, 
often including the limited use of opioids, in addition 
to early action to minimize their associated risks such 
as increased thrombotic potential. Adequate hydration, 
proper nutritional support, and integral components of 
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ERAS help maintain optimal blood viscosity and prevent 
thrombotic complications.69,70 ERAS has also been more 
cost-effective than traditional methods by improving pre- 
and post-operative care, including reducing the need for 
ICU, reducing the length of hospitalization, reducing the 
need for expensive drugs such as opioids, and decreasing 
post-operative complications. Today, with the increase in 
the elderly population and the increase in the level of care 
expectations, economic considerations also seem more 
significant than before.71

Overall, studies showed that ERAS protocols provide 
safe and cost-effective modifications to geriatric surgeries, 
and as with the younger population, implementing these 
protocols is associated with reduced surgical stress and 
morbidity. Figure 1 summarizes the benefits and barriers 
of ERAS protocols in geriatric surgery.

Future Directions and Innovations
Integrating telehealth for pre-operative assessments, 
risk assessment discussion of surgical procedures, and 
discussion of patient preferences and expectations 
effectively increases access and convenience for older 
patients.72,73 Furthermore, post-operative tele-follow-ups 
can increase continuity of care and reduce unnecessary 
hospital visits. Such services include virtual appointments 
to assess recovery progress, manage medications, address 

concerns, and conduct even remote rehabilitation and 
remote monitoring of chronic conditions.74 The progress 
achieved in artificial intelligence algorithms can help 
predict surgical results, identify patients at higher risk for 
complications, and adjust post-operative care programs 
based on individual patient characteristics.75

Conclusions
Implementing ERAS protocols in the older population 
is a critical paradigm for optimizing peri-operative care. 
The challenges presented by age-related complexities, 
comorbidities, and diverse functional reserves emphasize 
the importance of designing ERAS protocols to meet the 
unique needs of elderly surgical patients. Emphasizing 
early mobilization, multimodal pain management, 
and individualized nutritional support, ERAS seeks to 
improve post-operative recovery and addresses specific 
vulnerabilities associated with aging. Implications for the 
future of geriatric surgery are refining and personalizing 
ERAS approaches, integrating technological advances, 
and adopting a multidisciplinary model that accounts 
for the diverse health profiles in the geriatric population. 
Recognizing the need to adapt ERAS principles to the 
complexities of geriatric care paves the way for improved 
outcomes, reduced complications, and a more patient-
centered approach to surgery in geriatric patients.

Figure 1. Benefits and Barriers of Implementing ERAS Protocols in Geriatric Surgery. Note. ERAS: Enhanced recovery after surgery. The benefits are presented 
in gray and the barriers are presented in dark circles
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