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Abstract
Purpose of Review The aim of this review is to explore the consequence of emergency general surgery in the elderly, and to 
summarise recent developments in the pre-, peri- and postoperative management of these patients, in order to improve outcomes.
Recent Findings Preoperatively, accurate risk assessment is vital to ensure the right patients undergo emergency surgery. 
Perioperatively, there are multiple interventions specific to elderly patients that have been shown to improve outcomes. 
Postoperatively, elderly patients must be cared more in an appropriate setting in order to avoid failure to rescue and promote 
return to function.
Summary This review of contemporary evidence identifies multiple pre-, peri- and postoperative interventions that can 
improve outcomes for elderly patients after emergency general surgery. These evidence-based recommendations should 
help direct care of elderly patients undergoing emergency surgery and foster further quality improvement measures and 
research investigations.

Keywords Elderly · Emergency surgery · Outcomes · Service improvement

Introduction

Mortality from conditions requiring emergency surgery 
remains significantly high [1–3],contributing 28% of deaths 
worldwide [4, 5]. This is in part due to a globally ageing 

population, meaning that patients requiring emergency 
general surgery are frequently presenting with an increased 
disease burden, which provides more challenges to both cli-
nicians and health care resources [1, 3]. In the United King-
dom, the National Emergency Laparotomy Audit (NELA) 
has reported that 56% of patients undergoing emergency 
laparotomy are over the age of 65 years old[6]. It is likely 
that this number will continue to increase, since the propor-
tion of the population aged 85 years and over is projected to 
double over the next 25 years in the United Kingdom (UK) 
[7]. Any efforts to improve emergency general surgical care 
for patients must therefore address pre-, peri- and postopera-
tive care for the elderly.

Emergency general surgery in the elderly presents many 
challenges. With advancing age, the prevalence of comor-
bidity and polypharmacy increases [8•-11], and patients are 
less likely to possess the physiological reserve required to 
withstand a major operative intervention or postoperative 
complications [12••-15]. Taken together, these factors may 
result in increased perioperative morbidity and mortality 
rates in this population group [13-18].

Frailty has been defined as a cumulative decline in many 
physiological systems during a lifetime, which in turn 
depletes homeostatic reserves meaning that even minor 
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physically stressful events can trigger disproportionate 
changes in health status [9••, 17]. As a result, frailty is 
increasingly recognised as a significant risk factor for mor-
tality after emergency surgery, both in the immediate post-
operative phase [12••, 19] and in the longer term [12••, 20]. 
It is also known that the accurate assessment of frailty can 
help clinicians to make appropriate treatment decisions for 
elderly patients in emergency situations [8•, 21], thereby 
aiding the decision-making process for patients and their 
families [8•, 21]. However, despite this evidence-based 
importance of frailty assessment, the most recent NELA 
report found that only 28.8% of patients with frailty over 65 
were reviewed by a consultant geriatrician [6].

The aim of this review is to explore the consequence of 
emergency general surgery in the elderly, and to summarise 
recent developments in the pre-, peri- and postoperative man-
agement of these patients, in order to improve outcomes. These 
evidence-based recommendations should help direct care of 
elderly patients undergoing emergency surgery and foster fur-
ther quality improvement measures and research investigations.

Preoperative Assessment of Risk

Preoperative identification of high-risk patients allows for both 
individualised perioperative care and more accurate counselling 
and decision-making [20, 22]. In contrast to elective care, this 
has to be achieved rapidly, and therefore, standard preopera-
tive investigations (such as lung function, echocardiography 
or cardiopulmonary exercise testing) are not feasible. Histori-
cally, risk assessment was undertaken using clinical judgement, 
which may vary greatly depending on individual experience 
or speciality background. Such an approach is also inherently 
at risk of bias and inaccuracy for the acutely unwell elderly 
patient for whom it is challenging to assess baseline function. 
As a result, risk assessment tools have become more favoured 
because they provide an objective quantitative risk prediction 
using evidence-based patient demographics, biomarkers and 
indications of physiological derangement [22, 23•].

The most frequently studied risk assessment tools for 
emergency laparotomy patients is the Physiological and 
Operative Severity Score for the enumeration of Mortal-
ity (POSSUM) scoring system [24, 25]. For patients who 
require admission to intensive care unit (ICU), the Acute 
Physiology And Chronic Health Evaluation (APACHE-
II) [26] has been used for some years for risk prediction 
during their stay in ICU [22, 23•]. These scoring sys-
tems have been shown to be helpful in assessing the nat-
urally heterogenous population undergoing emergency 
laparotomy [22, 23•] but may be too crude for risk strati-
fication in the elderly population where comorbidity and 
frailty are more prevalent. It is therefore recommended 
that surgeons use the more recent NELA risk prediction 

score (https:// data. nela. org. uk/ riskc alcul ator/) which 
is based on the data of over 70,000 patients from the 
UK’s NELA database [27, 28]. A NELA risk of mortal-
ity score of 5% or higher has been used as a trigger to 
prompt postoperative admission to a high-dependency 
unit (HDU) (level 2) or ICU (level 3), which may also 
help to improve care for this population.

None of these commonly used risk calculators incorporates 
a specific frailty assessment, which in elective settings usually 
involves a thorough assessment with recommended tool such 
as the PRISMA questionnaire or timed-up-and-go test [29].
Given that frailty is now known to be a significant predic-
tor of outcomes following emergency general surgery [12••, 
19, 20], an accurate preoperative frailty assessment is vital 
but not without difficulty in the emergency setting. Patients 
are acutely unwell, so it may be impossible to ascertain their 
baseline function, and staff may be under considerable time 
pressure. Relatives may also not be readily available for full 
discussion of prior function and capabilities. Recently, Rock-
wood’s Clinical Frailty Score (CFS) has been proposed as a 
user-friendly way of objectively defining frailty and is both 
accurate in predicting postoperative outcomes [12••, 23•] and 
can be completed in less than 60 s [29] (Fig. 1).

Preoperative Optimisation of Comorbidities

Elderly patients undergoing emergency general surgery are 
more likely to present with comorbidities and multiple reg-
ular medications compared to the younger population. It is 
important that these comorbidities are assessed accurately 
and optimised where possible in the preoperative period [30]. 
That said, it is widely accepted that surgery should only be 
delayed if the benefits of additional medical treatment out-
weigh the risks of delaying operative intervention [31]. Guid-
ance from the Association of Anaesthetists clarifies this further 
by detailing seven appropriate reasons for delaying surgery 
which includes significant anaemia or electrolyte derangement, 
uncontrolled diabetes, acute onset left ventricular failure or 
reversible coagulopathy [31]. There is also guidance from 
the Association of Anaesthetists of Great Britain and Ireland 
(AAGBI) that set out a range of strategies from initial emer-
gency care to anaesthetic room which can minimise risks to 
elderly patients undergoing emergency general surgery. These 
are summarised in Fig. 2 [29, 30, 32–37].

Suitability of Surgery

Even with the assistance of specialist advice and objective 
risk scoring systems, the decision to proceed to emergency 
surgery remains a complex one. A recent study indicated 
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that a third of patients deemed eligible for laparotomy do 
not undergo surgery [38]. It is therefore important that 
clinicians are cognisant of the non-operative management 
strategies available for common surgical emergencies, for 

example radiological drainage for diverticular abscesses 
or endovascular aortic aneurysm repair [8•]. The most 
common reason for non-operative management was a 
perceived lack of fitness for exploratory laparotomy, with 

Fig. 1  Rockwood CFS and its 
effect on estimated mortality 
risk for different operative inter-
ventions according to NELA 
risk calculator [28]

Fig. 2  Recommendations for management of elderly patients before emergency surgery [29, 30, 32–37]
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the main factors involved in the decision-making process 
being age, renal function, albumin levels and the degree 
of physiological derangement, specifically raised lactate 
levels [38]. All of these measures have been associated 
with increased postoperative mortality [39, 40], so their 
increasing prevalence amongst elderly patients means 
that it is inevitable that for some of the elderly popula-
tion emergency, surgical management will unfortunately 
be futile. For these patients, clinicians should ensure that 
specialist palliative care teams are involved soon after the 
decision for palliative treatment has been made [38, 41].

For elderly patients for whom surgery is felt to be 
appropriate, there are important extra considerations that 
need to be taken into account during preoperative coun-
selling [30, 42]. Although death is a rare complication of 
emergency surgery in those with a good functional status, 
the risk cannot be ignored, and it is suggested that resus-
citation status be part of the WHO checklist prior to sur-
gery [43]. Indeed, the British Medical Association (BMA), 
Resuscitation Council UK and Royal College of Nurses 
have recently updated their guidance surrounding Do Not 
Attempt Resuscitation (DNAR) decisions to reflect this 
[44, 45]. Furthermore, given that dementia and delirium 
are more common amongst elderly patients, care provid-
ers should ensure that patients and their families are made 
aware of the extra considerations that may be required to 
manage these patients perioperatively and the legal frame-
works that apply locally [42, 46]. An example of such con-
siderations in the United Kingdom is deprivation of liberty 
safeguards (DoLS), which may be required should chemi-
cal or physical restraint be required for patient safety [46].

Intraoperative Management

Intraoperatively, elderly patients are at increased risk of 
hypotension and hypothermia [43]. To avoid hypoten-
sion, the AAGBI suggest a low threshold for use of inva-
sive blood pressure monitoring and targeted fluid therapy. 
Elderly patients often have poorly compliant cardiac ventri-
cles and vasculature [43, 47], and monitoring the depth of 
anaesthesia may avoid unintentional overdose of anaesthetic 
agents and associated hypotension [30, 43, 48]. Analgesia 
should be approached in a multimodal manner with the aim 
of avoiding excessive opiate consumption, which is associ-
ated with increased incidence of hypotension and delirium 
in this group of patients [43]. For example, administration 
of local anaesthesia through rectus sheath catheters has been 
shown to be as effective as epidural analgesia and reduce 
opiate usage after laparotomy [49, 50].

Hypothermia is common amongst elderly patients under-
going emergency surgery and can increase the incidence of 

postoperative delirium, cardiac dysfunction and poor wound 
healing [43, 51, 52]. Elderly patients’ temperature should be 
monitored throughout the perioperative period, including 
during transport to and from the operating room, and within 
postoperative recovery areas [43, 51, 52].

It has been proposed that an additional domain within the 
WHO ‘sign out’ checklist might be used to prompt the team to 
consider key issues specific to the elderly emergency surgery 
population, such as scoring systems to determine their post-
operative level of care (ICU, HDU or ward-based care), fluid 
requirements, DNAR status and temperature [43]. A summary 
of the main recommendations from the AAGBI for the intraop-
erative management of elderly patients is presented in Fig. 3. 
Further information is available from the AAGBI guidance [30].

Postoperative Management

It is vital that elderly patients are managed in a suitable loca-
tion after emergency general surgery and that this decision is 
based on an accurate objective scoring system [8•, 12••, 43]. 
The introduction of post anaesthesia care units (PACUs) allows 
high-risk patients to be managed in a level 2 or 3 setting by staff 
specialised in postoperative care [43, 53, 54]. Such units facili-
tate early recognition and treatment of complications with close 
monitoring as well as optimum pain control in the perioperative 
period [43, 53, 54], especially important for elderly patients after 
emergency general surgery given their reduced physiological 
reserve and increased risk of delirium [8•, 9••, 12••, 43].

Recognition and Treatment of Postoperative 
Complications

It has been shown that elderly emergency surgery patients 
are at most risk immediately after transfer to the ward from 
higher levels of care [12••, 55–57]. The concept of ‘failure 
to rescue’ refers to a potentially treatable or avoidable post-
operative complication that leads to a patient’s death [8•, 
58]. This is more common amongst the elderly population 
where recognition of potentially treatable complications, 
such as anastomotic leak or pulmonary infection, is more 
difficult [8•, 58]. Early review by geriatricians in a ‘step-
down’ manner at this crucial time could help to reduce 
risk, given that they are trained in detecting and managing 
illness in this complex patient group. Furthermore, teams 
caring for these patients in the postoperative period should 
be encouraged to undertake close observation and have a 
low threshold for early CT scanning if a complication is 
suspected. In addition, centres should be able to provide 
non-operative management for postoperative complica-
tions, such as drainage of collections.
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Return to Function

Once elderly patients have been stabilised on the ward after 
an emergency general surgical intervention, it is crucial to 
facilitate their return to baseline function for discharge. For 
this, it is vital to engage with all multidisciplinary team 
members to ensure that the patient’s physical condition is 
optimised, for example by ensuring sufficient nutritional 

intake by liaising with dieticians [9••, 43] and reducing loss 
of muscle mass with early involvement of physiotherapists 
[9••] (Fig. 4). Furthermore, specialist nurses play a vital role 
in disease-specific education and occupational therapists are 
crucial to ensuring coordinated discharge, which in the case 
of elderly patients can often be extremely complex and may 
require liaison with rehabilitation facilities [59, 60]

For elderly patients admitted as an emergency, there is 
level 1 evidence demonstrating that a comprehensive geriatric 

Fig. 3  AAGBI recommenda-
tions for intraoperative manage-
ment of elderly patients during 
emergency surgery [43]
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assessment performed by trained geriatricians increases both 
survival and chances of patients being discharged to their 
own homes [8•, 33, 59, 61]. A specific example of this is the 
success of orthogeriatricians managing elderly patients after 
orthopaedic surgery [62, 63]. It is thought that this success is 
due to a greater understanding of age-related physiology and 
functional assessment for elderly patients which is not covered 
by standard internal medicine training [8•, 60, 62]. In terms 
of a model of care, it is recommended that the elderly care 
team is involved consistently throughout an elderly patient’s 
emergency admission as opposed to being requested on an as 
required basis [59, 62]. Whilst this may be more resource inten-
sive in the short term, it has been shown to reduce the length of 
stay and increase the proportion of patients discharged to their 
own homes [64–66], thereby reducing costs in the long term by 
reducing need for social care and accommodation [67].

Future Directions

Sarcopenia is an objective factor that can be measured on CT 
scans and is related to both frailty and postoperative outcome 
[23•]. Given the widespread use of cross-sectional imag-
ing in emergency general surgery, most patients will have 
a scan from which sarcopenia may be assessed. Therefore, 
this may be used in addition to the CFS to further assess a 
patient’s physical condition. The main issue at present is the 
lack of capability to assess sarcopenia quickly but with the 

development of machine learning algorithms, this may soon 
become available to clinicians [68].

There is evidence to suggest that modified enhanced 
recovery after surgery (ERAS) pathways can improve out-
comes after emergency surgery. This is limited by the fact 
that these pathways have only been evaluated in retrospec-
tive studies, where complex cases such as bowel perforations 
and obstructing cancers were often excluded [69•, 70–74]. 
However, these initial promising results suggest that, in suit-
able patients, modified ERAS pathways can reduce length of 
stay and complications associated with delayed mobilisation 
after emergency general surgery [70–75].

Formal targeted training for both surgical and geriatric 
trainees in the multidisciplinary management of elderly 
patients after emergency general surgery would facilitate 
earlier detection and treatment of postoperative complica-
tions as well as return to function for discharge [8•, 9••, 
11, 76].

Conclusions

The proportion of elderly patients requiring emergency gen-
eral surgery in the future is likely to continue to increase. 
This review of contemporary evidence identifies multiple 
pre-, peri- and postoperative interventions that can improve 
outcomes for elderly patients after emergency general 
surgery.
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