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Abstract
As the global population ages, the incidence of major surgical interventions in elderly patients—those aged 
70 years and older—has increased significantly. By 2050, the number of people aged 60 and above is expected 
to reach 2.1 billion, necessitating a deeper understanding of the unique challenges faced by this demographic 
in surgical contexts. This study explores the morbidity and mortality associated with major surgeries in the 
elderly, emphasizing the impact of comorbidities, reduced physiological resilience, and the importance of 
preoperative and postoperative care. A comprehensive review of existing literature was conducted, focusing 
on perioperative morbidity, mortality rates, and factors such as cardiovascular, pulmonary, and renal function. 
The findings underscore the necessity of a multidisciplinary approach in managing surgical patients in this age 
group, highlighting the role of frailty as a more accurate predictor of surgical outcomes than chronological 
age. Despite advances in surgical techniques and anesthetic management, the elderly remain at higher risk of 
postoperative complications and mortality. The study advocates for individualised care strategies and improved 
preoperative assessment tools to optimize surgical outcomes and reduce the burden on healthcare systems.
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Introduction

Among the questions of concern in the third millen-
nium are demographic shifts, particularly the increase in 
the elderly population, elderly being those aged seventy 
years and over. By 2050, the global population aged 60 
years and older is expected to reach nearly 2.1 billion. In 
treating the elderly patient, apart from the pathology and 
the need for a solution to current complaints, the general 

condition of the patient is also taken into account [1]. 
Geriatric care is critical, as advanced age often requires 
more healthcare services, including major surgery. Elderly 
patients undergoing major surgery face unique challenges 
and increased risks of morbidity and mortality [2].

Elderly patients frequently suffer from multiple comor-
bidities such as cardiovascular disease, diabetes, respira-
tory problems, and renal failure, all of which can impact 
surgical outcomes. Reduced physiological resilience and 
decreased functionality of body systems further increase 
the risk of complications during and after surgery. This 
highlights the importance of careful preoperative assess-
ment, optimisation of preoperative health, and intensive 
postoperative care [3].

Investigating morbidity and mortality in elderly pa-
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age ≥80 were consistently linked with higher complications
DiscussionAs the population ages, the rate of surgery 

among the elderly increases. Major surgery and related 
interventions, such as blood transfusion, place a heavy 
burden on patients. Complications after surgery can lead 
to higher mortality rates in older patients up to one month 
later. There has been a noticeable increase in surgical 
interventions for older patients in recent years, includ-
ing a surge in more complex operations that demand 
careful consideration [5]. While surgery has substantially 
improved with advanced understanding of disease and 
sophisticated assessments, it also presents significant chal-
lenges in managing elderly patients, who often require 
special attention. Patient selection for surgery now entails 
an in-depth examination of frailty, utilizing innovative 
scoring systems that have revolutionised the field, and 
actively challenging preconceived ideas and prejudices 
to ensure optimal outcomes and personalised care for the 
aging population [6].

Elderly patients nowadays undergo major surgery more 
frequently compared with the past. There has been a sig-
nificant increase in the NHS England percentage of adults 
aged 60 and over seen on a per annum basis. Specifically, 
2.5 million people over the age of 75 underwent surgery 
between 2014 and2015, up from 1.5 million between 
2006 and2007, with 30% of those being over 85 years of 
age. Over the same timescales, there has been a slight 
decline in the percentage of patients seen aged under 40 
and aged 40 to 60. A similar pattern of increased aging 
is occurring in hospitals in Australia. There, women over 
85 now account for the majority of emergency surgical 
admissions [7].

Advanced age increases the risk of mortality and 
morbidity after surgery, but frailty, a decline in multiple 
physiological systems, is a better predictor than chrono-
logical age. There are a number of useful measuring tools 
designed to detect the presence of frailty in the older 
surgical patient. These can be either patient reported (us-
ing questionnaires) or specific practical tests. The frailty 
phenotype model includes features such as sluggishness, 
weakness, exhaustion, weight loss, and low physical ac-
tivity. The cumulative deficit (FI) model assesses frailty 
through the accumulation of deficits, with higher scores 
indicating greater frailty [8]. Even that there is no stand-
ardised method of measuring frailty, and with over 20 
different instruments identified, a novel classification by 
Rockwood, a Canadian geriatrician, has gained prominence 
to the extent of the many criteria, like disease or disability 
burdens or leisure activities, designed to measure frailty 
among the senior citizens. The advantage of this clas-
sification stems in its ease of use while providing a very 

tients undergoing major surgery is crucial for under-
standing risks and developing strategies to reduce them. 
Comparing morbidity and mortality rates between el-
derly patients, geriatric patients, and the general adult 
population, as well as between planned and emergency 
interventions, can reveal critical differences that affect 
outcomes [4].

This study focuses on analyzing these parameters to 
improve the management of elderly patients and enhance 
surgical results. The findings can help develop best prac-
tices and implement individualised strategies to reduce 
morbidity and mortality, thereby improving the quality 
of life for elderly patients.

Materials and Methods

To analyse perioperative morbidity and mortality in 
elderly patients, we conducted a literature review using 
databases such as PubMed, Scopus, and Google Scholar. 
Keywords included “morbidity,” “mortality,” “elderly pa-
tients,” “surgery,” “preoperative evaluation,” and “postopera-
tive care.” Emphasis was placed on publications providing 
data on parameters influencing surgical outcomes in the 
elderly, such as cardiovascular status, pulmonary function, 
renal function, and nutritional status.

A total of 83 studies were identified through database 
searches (PubMed, Scopus, Google Scholar). After title 
and abstract screening, 56 were assessed for eligibility. 
Of these, 42 met inclusion criteria and were included in 
the final review. Studies were excluded due to incomplete 
data, lack of relevance to elderly populations, or absence 
of mortality/morbidity outcomes.

Results

The review focused on elderly patients aged 65 years 
and over, with particular emphasis on those aged 80 years 
and older and included comparisons with the general adult 
population. Parameters examined included periopera-
tive morbidity, 30- and 90-day mortality, comorbidities, 
functional and nutritional status, and preoperative and 
postoperative care strategies. The use of scoring systems, 
such as the ASA scale, to predict risks and assess patient 
conditions was also considered.

Among the accepted studies, 65% focused on elective 
procedures, while 35% addressed emergency interven-
tions. The 30-day postoperative mortality ranged from 
2% to 19% for elective surgeries and 12% to 33% for 
emergency procedures. Frailty was evaluated in 70% of 
the studies, with the most frequently used tools being the 
Frailty Index and the Clinical Frailty Scale. Nutritional status, 
comorbidities (especially cardiovascular and renal), and 
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robust model with a robust specificity and sensitivity to 
detect frail older adults [9].

In a population increasingly characterised as frail, but 
difficult to identify, measure, or predict - surgical risk as-
sessment has undergone a radical shift in recent years. Tra-
ditionally, assessment was based on generalised markers 
of ill-health, severity of comorbid conditions, and overall 
negative physiological decline, within the safe bubble of 
a fairly theoretical assumption that said patients would be 
likely to return to pre-illness level of function after major 
surgical intervention; today, the focus is much more on 
identifying the impact of a multiplicity of functional and 
physical losses predicting a decreased, burdened ability 
to regain preoperative health status [10, 11].

The very elderly (age ≥ 80 years) frequently experience 
frailty influenced by medical comorbidities, nutritional 
status, mental health, social support, and cognitive func-
tion.These individuals are at a heightened risk of nega-
tive outcomes from physiological stress and illness [8]. 
Morbidity and mortality of major surgical intervention 
in the growing third age population remain a present 
challenge, although anaesthetic management is clearly 
improved. Emergency surgery is particularly a grey area, 
and older patients are more likely to present on an emer-
gency basis. Recent figures suggest that once admitted 
to hospital for acute illness, the third age patients are 
much more likely to have surgery. The third age patient 
is expected to preponderate in all categories of surgery 
in the near future. Advances in anaesthetic management, 
preoperative evaluation, and management do have an 
important effect on patient outcome, improvement in 
the overall outcome, and cost efficiency of surgery in a 
health system. However, older age exposes patients to 
greater risks of postoperative complications and mortality 
compared with younger patients experiencing the same 
operation [12, 13].

Preoperative assessment in the older population is 
complex due to the heterogeneity of coexisting chronic 
diseases. Management guidelines are difficult to develop 
and generalisation of evaluation results is challenging. 
Anesthesia risks in those over 80 vary based on surgery 
type, urgency, age, and comorbidity. In emergency cases, 
surgical intervention is more complicated and riskier due 
to deteriorated physiological function. Balancing expecta-
tions and poor outcomes in older patients is a challenge 
[14]. More research is needed to improve outcomes and 
cost efficiency in surgical management. Assessment tools 
such as the ASA Physical Status Classification Systemhave 
proven useful in predicting complications and mortality 
in elderly patients. Age and comorbidities should not be 
the only factors for surgical referral; tools like the ASA clas-

sification can help surgeons inform patients and families 
about the risks prior to procedures [15].

Gastrointestinal cancer is becoming increasingly preva-
lent among the elderly, driven by an ageing population and 
the cumulative genetic damage that occurs over time. The 
incidence of this cancer for those over 65 is rising swiftly. 
The U.S. population aged 65 and older is expected to grow 
from 35 million to 70 million by 2030. The median age of 
death for pancreatic, stomach, and colorectal cancers falls 
between 71 and 77 years. Surgical resection remains the 
sole treatment option for localised gastrointestinal cancers. 
Almost 30% of all operations performed for colon and rec-
tal cancer are in patients over seventy, and postoperative 
recovery is influenced by various physiological changes 
that occur with ageing, such as cognitive, functional, and 
communication limitations [16]. 

Among cancers, lung cancer was the most common 
cause of death in the elderly in 2016, with a rate of 192.4 
per 100,000 elderly residents. Prostate, colon, and breast 
cancers had lower death rates. Additionally, in some EU 
Member States, death rates from cerebrovascular diseases 
were higher than from ischaemic heart diseases [17].

While postoperative complications are more common in 
older adults, age should not be the sole factor in determin-
ing treatment, as individuals of the same age can differ sig-
nificantly in their physical and mental health. Despite older 
patients having similar survival rates to younger patients 
following oncological surgeries, geriatric patients often 
do not receive oncology care due to age-related biases.

The care of elderly cancer patients must be a collabo-
rative product of a multidisciplinary team that includes 
surgeons, oncologists, geriatricians, and psychologists. 
Differentiation of cancer types is avoided to provide a 
general overview. Factors such as functional status, cog-
nition, depression, nutritional status, mobility and ASA 
score are associated with adverse postoperative outcomes 
regardless of age. Screening tools can aid in preoperative 
evaluation to mitigate complications, although their use 
has not been widely adopted [15].

Modifiable risk factors such as nutritional status and 
physical activity must be prepared and improved before 
surgery. Preoperative rehabilitation can reduce post-
operative morbidity and improve patients’ functional 
status. However, there is controversy over whether these 
preparations delay necessary surgery [18].

It is important to recognise the influence of different 
health systems, cultures, and economies on cancer treat-
ment in the elderly. Health systems’ incentives influence 
surgical judgment. In public health systems, performance 
is related to financial gain, while in private systems, per-
formance is based on saving money. Surgeons must 



E. Fotopoulou, et al

Hellenic Journal of Surgery20

consider these influences when making decisions about 
treating patients [19].

In 2016, circulatory diseases were the primary cause 
of death among the elderly in the EU, whereas cancer was 
the main cause of death for individuals under 65. Specifi-
cally, around 40.3% of deaths among the elderly were at-
tributed to circulatory diseases, 23.4% to cancer, and 8.1% 
to respiratory diseases. Older women had higher rates of 
death from circulatory disease (43.3%) compared to men 
(36.8%), while older men had higher rates of death from 
cancer (28.1% vs. 19.3%) and respiratory diseases (9.2% 
vs. 7.2%) [20]. In contrast, for those under 65, cancer was 
the leading cause of death, with rates of 47.8% for women 
and 32.1% for men. Deaths from respiratory diseases ac-
counted for 4.4% of all deaths in people under 65, while 
circulatory diseases accounted for 24.1% of deaths in men 
and 16.6% in women [17]. Sata show that the standardised 
death rates for ischaemic heart disease, cerebrovascular 
disease, respiratory disease, and lung disease were higher 
among older adults in 2016. Specifically, the standardised 
death rate for ischaemic heart disease was 538.2 deaths 
per 100,000 elderly residents, while for cerebrovascular 
diseases it was 384.5 per 100,000 elderly residents [21].

In the setting of the geriatric patient, it is particularly 
important to guarantee the benefits, requiring careful 
comprehensive management. Alteration of the biologi-
cal equilibrium of the elderly is clearly evident in clinical 
and functional characteristics that distinguish them from 
other patients who are candidates for cardiac surgery 
and general surgery. Cardiological evaluation is essential 
and represents the keystone from which to develop the 
diagnostic therapeutic plan in elderly patients. Geriatric 
evaluation can provide information on the degree of dis-
ability, but can also give rise to general recommendations 
of disease-oriented strategies and treatment. From the data 
shown by different surgical disciplines, it strengthens the 
concept of the necessity of a “multidisciplinary” approach 
to consider the elderly patient and to face the complex 
problems posed by surgical therapy in the third age. In 
this setting, the multidisciplinary approach should not 
only be a collection of different professionals according 
to specific professional capabilities, operating unit by 
operating unit, but should aim at the concept of a shared 
action in which each involved member tries, starting from 
their own specific competences, to contribute to the global 
goals of personalised geriatric intervention [22]. There is 
a lack of comprehensive data on the surgical care of the 
elderly. Only a limited number of studies have detailed the 
differences in care between older and younger patients [21].

Comparing postoperative factors, elderly patients had 
fewer aggressive interventions and lower resource utilisa-

tion despite having more comorbidities and an increased 
incidence of trauma. In contrast, the middle age group (65-
79) had higher rates of resource use, such as intensive care 
and length of hospital stay, despite a lower rate of trauma 
[20]. Few studies have evaluated the use of postoperative 
intensive care for the elderly. One US database did not in-
clude ICU admission, while another study showed reduced 
rates of ICU admission for patients 80+ years of age. Factors 
such as the presence of malignancy and its staging may 
influence the decision to admit to the ICU [18].

The identification of postoperative complications was 
less frequent in the older age group even though they 
had multiple comorbidities. This could be attributed to a 
tendency for less rigorous monitoring and intervention in 
elderly patients. Although guidelines and scoring systems 
have been established to determine the appropriateness 
of interventions, their implementation remains limited [17].

A recent report from the Royal College of Surgeons 
of England highlighted the challenges in emergency 
surgery, reporting that the mortality in people over 80 
was over 25%, with wide variations between hospitals. 
Elderly individuals over the age of 80 now represent a 
substantial portion of hospital admissions, and their 
numbers are projected to double by 2030 [23].The study 
aimed to determine mortality in patients over 80 years of 
age undergoing emergency surgery at a large UK teaching 
hospital. Of 4,069 admissions, 521 patients were over 80 
years of age, with a 30-day mortality of 19%. Factors such 
as poor preoperative status (ASA > III) and cardiac comor-
bidities contributed to postoperative complications [24]. 
Hessman et al. emphasised that age should not preclude 
surgery, as ASA score is a better predictor of mortality. The 
ASA score, which assesses physical health in five catego-
ries, shows that higher categories are associated with an 
increased risk of complications. Similarly, Abbas and Booth 
reported a mortality of 29% after emergency abdominal 
surgery, but only 7.5% after elective procedures [25,26].

Studies in the United Kingdom, such as that of Saun-
ders et al., showed a mortality of 24.4% in patients over 
80 years of age after emergency laparotomy. Byrne et al. 
suggested looking at mortality at 90 days as complications 
may occur beyond the 30-day window. A review of 17 
studies showed a 30-day mortality of 0–13% after elective 
colorectal resection, highlighting the need for long-term 
follow-up of mortality in elderly patients [27,28].

Conclusion

This review underscores the complexity of surgical care 
in elderly populations, where factors like frailty, comor-
bidities, and emergency presentation heavily influence 
outcomes. Frailty—more than chronological age—has 
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emerged as the most reliable predictor of morbidity and 
mortality. Various frailty scoring systems, including the 
Clinical Frailty Scale and the Rockwood Frailty Index, are 
increasingly being integrated into perioperative risk as-
sessments.

Minimally invasive surgical (MIS) approaches have 
shown promising results in elderly patients, with studies 
indicating reduced postoperative complications, shorter 
hospital stays, and lower mortality when compared to open 
procedures. However, patient selection remains critical, 
especially in the context of complex or emergent cases.

Prehabilitation protocols, including aerobic training, 
nutritional optimisation, and mental health support, have 
been shown to enhance functional status and reduce 
complications. However, standardised implementation 
is still lacking, and further research is needed to evaluate 
long-term benefits.

Emergency surgeries remain associated with the high-
est mortality rates, particularly in patients over 80 with 
multiple comorbidities. Delayed interventions due to 
poor initial optimisation contribute to the disparity be-
tween elective and urgent procedures. There is a growing 
consensus that risk calculators incorporating functional 
status and nutritional metrics better predict outcomes 
than traditional tools like ASA scores alone.

The findings of this review advocate for multidisciplinary 
preoperative evaluation, early identification of frailty, and 
tailored perioperative plans to reduce the burden of postop-
erative complications in the ageing surgical population.
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