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Abstract 
 
Background Emergency surgery encompasses >50% of the surgical workload, however 

research efforts are disproportionally low. The mode of anaesthesia used during 

emergency surgery may affect outcomes but the extent of research and the impact of 

the different modes of anaesthesia used are unclear.  

Methods Medline and Embase were searched using scoping review methodology with 

a rapid systematic search strategy, identifying any study comparing locoregional 

(local, nerve block, subarachnoid, epidural) anaesthesia with general anaesthesia. 

Identifying all studies describing outcomes of emergency surgery with differing modes 

of anaesthesia. Excluded were studies published before 2003, studies enrolling 

patients <18 years and studies using sedation only.  

Results 42 studies were identified describing 11 surgical procedures. Most 

publications were retrospective cohort studies (n=32). A very broad range of clinical 

and patient reported outcomes were described with wide variation in the outcomes 

reported in different studies.  

Conclusion Reporting of mode of anaesthesia is inconsistent across different 

procedures, is often absent, and conclusions regarding the impact of the mode of 

anaesthesia on outcomes cannot be made. There is a need for directed research 

efforts to improve the reporting standards of anaesthesia interventions, to 



understand the role of different modes of anaesthesia in specific emergency surgical 

procedures and to standardise outcome reporting using core outcome sets. 

 

Introduction  

Emergency surgery constitutes more than half of UK surgeons’ workload and is 

associated with high morbidity and mortality.1–3 However, despite the burden of 

emergency surgery the majority of research is performed in the elective setting.4 A 

research priority exercise conducted by the Royal College of Anaesthetists and James 

Lind Alliance, has ranked research to improve outcomes for patients undergoing 

emergency surgery as a key priority.5 

 

Surgery is a complex intervention, that requires a number of co-interventions 

including the mode of anaesthesia.6 Recent publications have suggested that there 

may be potential benefits for patients undergoing emergency endovascular stroke 

thrombectomy and endovascular repair of ruptured abdominal aortic aneurysms by 

using locoregional rather than general anaesthetic techniques. These benefits 

potentially include superior functional outcome, reduced  respiratory  complications 

and reduced overall mortality.7–10   

 

The aim of this systematic scoping review was to map the existing evidence from 

studies that compare locoregional with general anaesthesia techniques in patients 

undergoing emergency surgery and identify key deficits in current knowledge.  

 



Methods  

This scoping review was conducted using the methodological framework described by 

Arksey & O’Malley and reported according to The Preferred Reporting Items for 

Systematic Review and Meta-analysis Protocols  Extension for Scoping Reviews 

(PRISMA-ScR) checklist (appendix 1).11,12 The protocol has been accepted for 

publication.13 

Briefly, scoping reviews are designed to rapidly summarise the extent of research 

activity, including knowledge gaps, and determine the value in a full systematic 

review. They include a broad search strategy and are presented as a descriptive 

account of the available research.11 This methodology was chosen to provide an 

overview  across a wide range of surgical interventions, with a number of different 

modes of anaesthesia, reporting a wide variety of outcomes. The data was likely to be 

heterogenous, so a conclusion of superiority between locoregional and general 

anaesthesia would have been invalid, therefore a descriptive approach is the most 

appropriate.  

 

Information Sources 

EMBASE and MEDLINE were the primary information sources. In addition, reference 

lists from all included papers following the initial search were hand searched and data 

from any additional eligible papers identified were also extracted.  



 

Search strategy & eligibility criteria 

A search was conducted to identify published studies comparing use of anaesthesia in 

emergency surgery of any specialty in adults (>18 years) between 2003-current. This 

timeframe was chosen to limit the results to current practice. Emergency operations 

were defined as unplanned admissions where it was not possible to discharge the 

patient home prior to surgical intervention. This definition was only used when 

emergency or elective surgery was not specifically mentioned in the 

inclusion/exclusion criteria and it was unclear when descriptors of operation 

described in the paper were reviewed.  

 

Any study comparing general anaesthesia with locoregional anaesthesia (including 

conscious sedation) was included, post-hoc and subgroup analyses were not excluded.  

Included types of locoregional anaesthesia were local, subarachnoid, epidural and 

regional nerve block. Studies including two types of locoregional anaesthesia in a 

single group were included as long as each patient was only receiving one mode of 

anaesthesia. Studies reporting conscious sedation as an adjunct were included.  

Papers were excluded if they; were in a language other than English, studied patients 

<18 years, were in elective surgery, or reported multi-modal anaesthesia in the same 

patient (e.g. combination of regional nerve block and general anaesthetic). As mode 

of anaesthesia in emergency cesarean sections have been extensively studied, these 

were excluded to allow this paper to focus on the remaining scope of practice.14 A 

detailed summary of the search strategy is shown in appendix 2.  



 

Selection of sources of evidence 

Screening of abstracts was conducted by a single reviewer, a second reviewer 

screened subsequent full texts according to the pre-agreed inclusion criteria.  

 

Data collection 

Data was extracted by LE and verified by RLM. The data collection form was piloted in 

the first four included and modifications agreed between authors prior to the 

remainder of the data collection.  

Data Items 

Data from the following variables was sought; date of publication, country of study, 

study design, number of patients included, patient gender as male to female ratio, 

mean patient age in years and range, name of operation and American Society of 

Anesthesiologists (ASA) grade if available.  

Data were also collected describing mortality, length of stay, intensive care unit (ICU) 

admission, post-operative pain, acute coronary syndrome (ACS), stroke, 

thromboembolic events, delirium, surgical site infection (SSI), lower respiratory tract 

infection (LRTI), acute kidney injury (AKI) and total morbidity, where reported.  These 

outcomes were selected as no current core outcome set (COS) exists for studies 

describing modes of anaesthesia and represents the most commonly reported 

outcomes in surgical and anaesthetic trials.15 A long list of all outcomes reported in 

the included studies is shown in Table 3. 



Synthesis of Results 

A descriptive narrative of the data is presented without data analysis following scoping 

review methodology.11 This is to provide an insight into the and how the groups could 

be compared. It is not intended to determine the impact of local/regional or general 

anaesthesia on outcomes. It aims to consider what changes would need to be made 

(if any) to current research practice in anaesthesia to make meaningful comparison of 

outcomes possible. 

 

Results 

Selection of Sources of Evidence 

The initial search strategy identified 2419 studies, of which 75 were potentially 

relevant after initial screening and 42 included after full text review (Figure 1) 

 

Demographics 

The 42 studies described outcomes in 436,310 patients. Of which 70.9% were male 

(Table 1) and 47.1% of patients were ASA grade 3 or higher. The most common 

procedure studied was hip fracture (n=22), followed by endovascular stroke therapy 

(n=7) and ankle fracture fixation (n=3) (Table 2).   

 

Of the 42 studies included , 10 were randomised controlled trials in endovascular 

stroke therapy (n=3), upper limb trauma (n=1), ankle fracture fixation (n =1), facial 

fracture fixation (n=1), hip fracture fixation (n = 3), and  laparoscopic appendicectomy 

(n=1) (Table 2).  



 

The vast majority of studies were performed in the United States of America (USA) 

(n=15), followed by United Kingdom (UK) (n=5) and Canada (n=3) with the remainder 

from mainly developed countries (Figure 2).  

 

A variety of locoregional anaesthetic techniques were used across the included 

studies, the most common being epidural/spinal studied in the same group (n=15).  

For those patients receiving a general anaesthetic the induction and maintenance 

protocols were often not described (n=27, 64%), a large number of outcomes were 

reported in the studies relating to a wide range of procedures. The most commonly 

reported outcome was mortality (Table 3). 

 

Mortality 

A total of 27 studies, enrolling 349,317 patients, reported mortality as an outcome. Of 

these 19 studies found no evidence of a difference in mortality between locoregional 

and general anaesthetic. Eight studies, including 141,518 patients, reported a 

statistically significant difference in mortality. Six of these studies showed a decrease 

in mortality, whilst two reports indicated an increase in mortality with locoregional 

anaesthesia (Table 4). Time points at which mortality was reported included in-

hospital, 30 day, 90 day and 1 year. 

Overall Morbidity. 

There was a large variety in the definition of morbidity and a total of seven studies 

enrolling 41,573 patients reported overall morbidity. Five studies recruiting 24,269 



patients suggested a significant decrease in overall morbidity with locoregional 

compared to general anaesthetic, (Appendix 3), whilst the remaining two studies 

reported no difference.  

Length of Stay and ICU Admission 

Twelve studies reported statistics describing length of stay and recruited 99,481 

patients. Five of these reported a statistically significant difference in duration of stay 

favouring locoregional anaesthesia; (Appendix 4) and seven reported no statistically 

significant difference.  

Three studies, including 104,088 patients, reported ICU admission, all of which 

reported statistically significant decrease in admission for locoregional compared to 

general anaesthesia (Appendix 5).  

 

Post-operative Pain 

Eight studies reported post-operative pain, seven of which reported a significant 

difference between groups (Appendix 6). Most studies used the visual analogue scale 

(VAS) to measure pain, whilst the amount of analgesia used was reported less 

frequently (opioid consumption in mg/number of rescue doses). Whilst a single study 

measuring pain using the AOFAS (American orthopaedic foot and ankle society) 

reported a non-significant difference in reported pain favouring locoregional 

anaesthetic. 

 

Other Outcomes 



Only one of six studies (104,088 patients) reported a significant difference in post-

operative stroke. Two of three studies reported a significant difference in venous 

thromboembolism. Two of eight reported a significant difference in lower respiratory 

tract infection. Two of six studies reported a significant difference in surgical site 

infection, one of these analysed subgroups of locoregional anaesthetic separately 

finding a significant difference with both compared to general anaesthetic (Appendix 

7). Of the nine studies reporting cardiac complications, five studies reporting AKI and 

one study reporting delirium, none reported a significant difference between groups.  

 

Discussion 

This review has demonstrated that mode of anaesthesia has been studied most 

extensively in patients undergoing surgery for hip fractures and less frequently across 

a range of other emergency surgeries, including stroke thrombectomy and 

endovascular surgery for ruptured abdominal aortic aneurysms. The majority of this 

research was in the developed world and most were retrospective cohort studies with 

only 10 of 42 studies comprising RCTs. This review identified inconsistent reporting of 

mode of anaesthesia as an intervention and little concordance in reporting of post-

operative outcomes.  

 

Whilst a large number of emergency surgical specialties were examined, only one or 

two relevant papers were found in each of the surgical specialties (hip fractures being 

the exception). Of the 10 studies found that were RCTs, these were spread across 6 

procedures; all of which report a wide variety of outcomes (Table 2) and could 



therefore not be systematically compared. This shows that there is significant scope 

for larger prospective studies to investigate mode of anaesthesia in emergency 

surgical procedures. The majority of studies were published from countries with 

developed healthcare systems. It is therefore less likely to represent the significant 

burden that emergency surgery poses in developing countries, where there is arguably 

more pressure on resources and need to improve post-operative outcomes16 

 

This study reports a wide range of post-operative outcomes in emergency procedures. 

Recently there has been a drive for core outcome sets, aiming to standardise 

outcomes so that reliable conclusions can be drawn from data.17 Core outcome sets 

already exist for hip fractures, and are in development for amputation.18,19 The 

development of core outcome sets for other surgical procedures will permit 

comparison and more meaningful systematic analysis of future research. Indeed, the 

core outcome measures in anaesthesia and peripoerative medicine (stEP-COMPAC) 

programme is undertaking an extensive package of work to standardise postoperative 

outcomes. It has developed 12 key working groups (for example. patient comfort, 

cognition and stroke, cardiovascular) to identify core outcome measures and many of 

the areas are also applicable to emergency surgery.15 Future research relating to mode 

of anaesthesia in emergency surgery will benefit from these core outcome measures 

to ensure improved standardisation of outcomes to allow more relevant and 

applicable conclusions with greater clinical transference.    

 

Of the 42 studies included in our review, there were only 11 descriptions of general 

anaesthesia, and 15 of comparative locoregional anaesthesia. Crucially, there was 



considerable heterogeneity in the detail of these descriptions. Most commonly 

reported were the anaesthetic agents used in either technique described, but dosing 

of these agents was inconsistently reported with only 8 studies reporting exact doses 

administered.  The need to improve the reporting of anaesthesia in clinical research 

has already been identified.20 Anaesthesia is a complex intervention and the impact 

of not fully reporting all components can result in unreliable and misleading 

conclusions. Non-randomised studies that conclude non-GA to be superior to GA often 

have no clear description of the anaesthesia delivered.7 By contrast, in meta-analysis 

of RCTs where extensive descriptions of the type of anaesthesia delivered is reported, 

including agents and doses used, ventilation parameters and physiological 

parameters, GA is reported to be superior.8,21 Unless all constituent components are 

reported and accounted for, the discrepancy of reporting of anaesthesia risks 

conclusions being made with serious confounding.  This is in keeping with the Medical 

Research Council’s (MRC) framework, which recognises the difficulty of reporting and 

evaluating complex interventions, such as anaesthesia.22 One of the recognised 

barriers to this is the reliance on anaesthesia reporting from national databases and 

registries, which lack scope to account for all components of anaesthesia. 

 

The question of whether mode of anaesthesia impacts outcomes after emergency 

surgery is appealing, but definite comparisons or conclusions about superiority fall 

outside the scope of this study.  The challenges of using locoregional anaesthesia in 

an emergency population include the availability of skilled anesthetists out of hours, 

time of anaesthetic induction in a time pressured procedure and awareness of patient. 

Although local anaesthetic can be administered without an anaesthetist present, in 



the emergency setting they are often required in case conversion to GA is required. 

These combined factors can cause the surgical team (including the patient) to opt for 

a general anaesthetic as default. Locoregional anaesthetic is associated with anti-

inflammatory effects, that may lead to reduced pain, 23,24 which can lead to earlier 

mobilization, allowing improved exercise capacity and health related quality of life in 

an elective population25. Given the link between exercise and cardiovascular 

mortality, it is likely that this will extend to reducing major events such as stokes, 

myocardial infarction, death.26 A non-significant trend towards this was shown in the 

GALA study of urgent carotid endarterectomy at 1 year follow up.27 This may be even 

more important in emergency surgery; where patients are more unwell and there has 

been no period to allow for ‘prehab.’  

 

The study has several potential limitations. Due to the systematic approach of 

conducting a scoping review through literature searching and screening, a study was 

not included if there was no mention in either the title or abstract of comparative 

anaesthesia use. Therefore, studies where post-hoc analysis of anaesthesia type in 

emergency surgery has been performed may not have been identified in our search 

(although one was identified).28 Searching for mode of anaesthesia is further impeded 

by the lack of ‘key words’ to identify them, meaning any study comparing them is less 

easily identified than if these existed.29 Papers were included that reported 

locoregional anaesthesia with sedation.  Sedation could mask any difference between 

locoregional and general anaesthetic, as the distinction between deep sedation and 

general anaesthetic is difficult to define in practice.20 In this review, only 2 of the 13 

studies which referenced sedation,  described measurable assessments and defined 



depth of conscious sedation.  Large databases (e.g. National Hip Fracture Database 

and National Vascular Registry) do not allow for the collection of data about co-

administered anaesthesia such as sedation.10,30 This means that papers reporting 

results based on these could not report co-administered sedation, although in practice 

clinicians are aware that it is occasionally used. As these papers were included, so 

were papers that openly reported use of co-administered sedation.  These decisions 

recognise the additional level of complexity and real-world practice where sedation is 

often used alongside local or regional anaesthetic techniques.  

 

This work provides a comprehensive systematic overview of studies that compared 

locoregional and general anaesthesia in emergency surgery. It has shown the need for 

a directed research effort in specific emergency surgical procedures and more 

demographic equality.  This scoping review identified the inconsistent description of 

anaesthetic protocols and lack of a core outcome reporting as key areas to address in 

future studies into the effect of mode of anaesthesia in emergency surgery. 
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