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Abstract
Background As the population ages, more older adults are presenting for surgery. Age-related declines in physiological 
reserve and functional capacity can result in frailty and poor outcomes after surgery. Hence, optimizing perioperative care 
in older patients is imperative. Enhanced Recovery After Surgery (ERAS) pathways and Minimally Invasive Surgery (MIS) 
may influence surgical outcomes, but current use and impact on older adults patients is unknown. The aim of this study was 
to provide evidence-based recommendations on perioperative care of older adults undergoing major abdominal surgery.
Methods Expert consensus determined working definitions for key terms and metrics related to perioperative care. A sys-
tematic literature review and meta-analysis was performed using the PubMed, Embase, Cochrane Library, and Clinicaltrials.
gov databases for 24 pre-defined key questions in the topic areas of prehabilitation, MIS, and ERAS in major abdominal 
surgery (colorectal, upper gastrointestinal (UGI), Hernia, and hepatopancreatic biliary (HPB)) to generate evidence-based 
recommendations following the GRADE methodology.
Result Older adults were defined as 65 years and older. Over 20,000 articles were initially retrieved from search parameters. 
Evidence synthesis was performed across the three topic areas from 172 studies, with meta-analyses conducted for MIS and 
ERAS topics. The use of MIS and ERAS was recommended for older adult patients particularly when undergoing colorectal 
surgery. Expert opinion recommended prehabilitation, cessation of smoking and alcohol, and correction of anemia in all 
colorectal, UGI, Hernia, and HPB procedures in older adults. All recommendations were conditional, with low to very low 
certainty of evidence, with the exception of ERAS program in colorectal surgery.
Conclusions MIS and ERAS are recommended in older adults undergoing major abdominal surgery, with evidence support-
ing use in colorectal surgery. Though expert opinion supported prehabilitation, there is insufficient evidence supporting use. 
This work has identified evidence gaps for further studies to optimize older adults undergoing major abdominal surgery.

Keywords Frail · Elderly · Older adults/aged · Laparoscopy · Robotic surgical procedures · Perioperative care · 
Prehabilitation · Enhanced recovery after surgery (ERAS) · Frailty · Abdominal Surgery

The global population is aging. The increases in the pro-
portion of older adults and in life expectancy have led to a 
proportional increase in older patients presenting for surgery 
[1]. There is inherent decline in physiological reserve and 
functional capacity with age that increase the likelihood of 
older adults being frail; in turn, frailty is associated with 
poor outcomes, longer hospital lengths of stays (LOS), loss 

of independence, and a high risk of morbidity and mortality 
after surgery [2]. Frailty is associated with advanced age, 
but chronological age does not accurately predict surgical 
outcomes [3]. The complex relationship between biology, 
environment, and social support paired with variable adop-
tion of Enhanced Recovery After Surgery (ERAS) proto-
cols and Minimally Invasive Surgery (MIS) may more accu-
rately influence surgical outcomes in the older adult. Thus, 
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optimizing perioperative care in older adults undergoing 
major abdominal surgery is imperative.

Perioperative optimization initially centered on ERAS, 
multimodal pathways introduced in the 1990’s to hasten 
time to recovery after surgery [4]. Since their introduction, 
ERAS protocols have been adopted by most surgical ser-
vice lines, with universal reductions in LOS, morbidity, and 
post-discharge nursing needs by 30–50%. Adding MIS to an 
ERAS protocol further optimizes clinical outcomes and the 
recovery benefit [5]. More recently, attention has focused on 
prehabilitation, where interventions work to improve func-
tional capability prior to a surgical procedure [6]. There is 
data to support prehabilitation improving functional capacity 
both preoperatively and postoperatively [7]. The principles 
of ERAS and prehabilitation are particularly well-suited for 
older adult, who may run a higher risk of complications 
[8]. Despite growing awareness of ERAS and prehabilita-
tion, there is variation in their use and no clear guidance 
on the optimal preoperative and postoperative optimization 
pathways [9]. There is also wide variations in the incidence 
of co-morbidities in this population, heterogeneity in how 
elderly are defined, contention on the specific elements and 
application of ERAS and prehabilitation programs, and 
the metrics for measuring success. Therefore, a consensus 
on recommendations and high-level evidence to guide the 
usage of ERAS, prehabilitation, and perioperative optimiza-
tion in older adults undergoing major abdominal surgery is 
warranted.

The goal of this work was to provide evidence-based 
recommendations to optimize perioperative care in elderly 
patients undergoing major abdominal surgery.

Methods

Participants

A steering group comprised of 24 stakeholders with experi-
ence in evidence synthesis, guideline development meth-
odology and perioperative optimization from the Society 
of American Gastrointestinal and Endoscopic Surgery 
(SAGES) and European Association of Endoscopic Surgery 
(EAES), a methodologist with expertise in guideline devel-
opment (S.A.), a medical librarian (H.A.B.), and a SAGES 
Guidelines Committee Fellow (A.R.) was convened in Sep-
tember 2020. As the proposed target audience of this study 
is patients and their surgeons, this study followed a patient-
centered perspective, and included a patient representative 
(D.K.) in all phases to guide patient preferences. All partici-
pants were well versed in ERAS and prehabilitation princi-
ples, with experience in the development and application 
appropriate to their respective role.

Time frame

The first online conference on October 24th, 2021, focused 
on team introductions, review of the process review, and 
expectations. An in-person consensus meeting was held in 
February 2022 at the EAES Winter Meeting, where articles 
and results of the systematic review explicitly created for the 
guideline and pertinent to a Key Question were provided to 
panel members for review. A consensus conference was held 
at the SAGES 2022 annual meeting, presenting an interim 
analysis of the systematic review. After presenting the data 
and audience discussion, participants voted on the proposed 
recommendations. The final voting meeting was held in June 
2022. The panel subsequently convened for several virtual 
panel meetings between 2022 and 2023, where the literature 
search was updated, the GRADE evidence profile and sum-
mary of findings tables were reviewed, and the Evidence-to-
Decision (EtD) tables and specific recommendations were 
generated. This was followed by critical review and revi-
sion by the authors and SAGES executive board review and 
approval in the latter part of 2023 and 2024.

Selection of key questions and outcomes of interest

Perioperative optimization of older adults undergoing major 
abdominal surgery was divided into four main topic areas: 
(i) definitions of key terms, application, and outcomes, (ii) 
preoperative optimization, (iii) MIS, and (iv) use of postop-
erative patient optimization and ERAS programs. For topic 
area i, an appraisal of terminology was performed, review-
ing the literature and proposing sets of definitions. This was 
expanded to include all relevant nomenclature related to the 
topics, such as the definition, assessment and implications of 
frailty. Topic areas ii, iii, and iv were subdivided into PICO 
(Patient, Intervention, Comparator, Outcomes) pre-defined 
Key Questions (KQs). Each KQ was formulated, revised, 
and unanimously approved by the steering group. Each KQ 
stem was separately assessed in colorectal, upper gastroin-
testinal, hepatobiliary pancreatic and hernia surgery. Then, 
the panel determined which outcomes should be considered 
based on their clinical and lived experience, considering 
both the patient and surgeon perspective in decision mak-
ing. The primary outcomes adopted were LOS, readmissions 
and early complications.

Data analysis

A systematic review and meta-analysis of articles collected 
from PubMed, Embase, Cochrane Library, and Clinicaltrials.
gov databases was conducted and reported using PRISMA-S 
standards and written according to the SAGES Guidelines 
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Committee’s standard operating procedure (Supplement 1) 
[10, 11]. For topic area i, the panel collectively selected the 
terminology that required refinement, and voted on working 
definitions of selected terminology, recommendations for 
application of each, and the outcomes for reporting results 
in studies focused on perioperative care of older adults. A 
modified Delphi method was used for consensus on agree-
ment, with an agreement of 70% or more considered to reach 
consensus. For topic areas ii, iii, and iv, literature searches 
were conducted for each KQ individually, then consolidated 
under their overarching topic area. Identified studies were 
then reviewed by two independent reviewers to determine 
which areas were mapped into each KQ. The Covidence® 
platform (Veritas Health Ltd, Australia) [12] was used for 
title and abstract screening, followed by full-text review 
and data extraction for relevant papers. Two independent 
researchers assessed the eligibility of all studies, with a 
project lead (DK) resolving cases of disagreement. From 
the data extraction and Forest Plot results (generated using 
Cochrane RevMan [21]), evidence-based recommendations 
for each KQ were generated. Recommendations were graded 
using the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) approach [13–15] and the 
GRADE guideline development tool [16]. Where applica-
ble, the Appraisal of Guidelines Research & Evaluation tool 
(AGREE II) [17] and Essential Reporting Items for Practice 
Guidelines in Healthcare (RIGHT) checklist was used [18]. 
Cochrane Risk of Bias and Newcastle–Ottawa Scale tools 
were used to assess study quality. [19, 20]. For results with 
insufficient evidence, expert opinion from a consensus-based 
approach from the steering group was recorded.

Inclusion and exclusion criteria

Clinical studies in older adults (over 65 years) undergoing 
major abdominal surgery, defined as upper or lower gastro-
intestinal, hepatobiliary, or hernia, and describing preop-
erative optimization, use of minimally invasive approaches, 
postoperative optimization, and ERAS were included. The 
study designs considered were: randomized controlled tri-
als; comparative non-randomized studies; prospective and 
retrospective case series (of more than 10 patients; and sys-
tematic review and meta-analysis. Articles were eligible for 
inclusion if published between January 1, 2000, to February 
27, 2023. Articles were excluded if they were studies on 
children (under 18 years of age), narrative reviews, com-
mentary or editorial formats, animal studies, or if published 
in non-English language.

Evidence appraisal

Methods outlined in the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) 

approach handbook [22] were used to appraise the avail-
able evidence. GRADEPro evidence tables were created 
from the groups’ data extraction and analysis. The highest 
level of data available was used for tables; less rigorous 
data addressing the same outcomes was not considered 
nor used in decision making. The group judged the cer-
tainty of evidence using the risk of bias across available 
studies, and the certainty of evidence was evaluated at 
the individual study level. If concerns arose in any of the 
risk of bias assessments certainty was downgraded [19]. 
Data were imported for each KQ into Evidence to Decision 
(EtD) tables (Supplement 4), which served as the frame-
work through which recommendations were developed.

Development of recommendations

Outcomes from the Evidence to Decision (EtD) Tables 
were reviewed by the group as desirable or undesirable 
effects for the interventions [16]. The group then discussed 
the magnitude of desirable and undesirable effects, listed 
as anticipated absolute effects for the magnitude and 95% 
confidence interval (CI), the certainty of evidence, varia-
tion in values that may be assigned to outcomes, and the 
balance of these effects. Absolute percentage differences 
were calculated by the GRADEPro software based on the 
available data. The group voted on the overall certainty 
of evidence based on the risk of bias, inconsistency, indi-
rectness, and imprecision of individual outcomes. After 
choosing whether the balance of these considerations 
favored the intervention, comparator, or combination, the 
panel discussed the acceptability and feasibility of this 
judgment.

For each decision, both the available evidence as well as 
pertinent additional considerations taken either from panel 
experience or interpretation of evidence were discussed. 
Based on the balance of effects and the acceptability and 
feasibility of a favored option, the panel voted on the final 
recommendation for that KQ. While serial voting was 
used to come to a consensus on individual components of 
the EtD, a supermajority (defined as ≥ 80% agreement), 
was used as the cut-off for consensus agreement. GRADE 
guidelines were followed to determine strong versus con-
ditional recommendations. A strong recommendation 
occurred when the true effect was close to the estimated 
effect. If there was some uncertainty in the evidence, the 
strength of the final recommendation was downgraded as 
conditional. If there was no identified evidence for a KQ, 
an expert recommendation was stated based on the con-
sensus of the experts within the steering group. Subgroups 
were addressed in the discussion for the justification for 
each recommendation and are specified for each KQ.
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Guideline document review

All recommendations drafted were distributed to the full 
steering group for review and revision of the content, to 
ensure completeness, and accuracy. For external review, 
the manuscript was sent to the SAGES Guidelines Quality 
Assurance Task Force to minimize the introduction of bias 
in the recommendations. The final document was submit-
ted to the SAGES Board for approval and published online 
(https:// www. sages. org) for public comment an additional 
quality assurance.

Results

Evidence synthesis was conducted across the three subjects 
of prehabilitation, MIS, and ERAS, resulting in 20,106 total 
papers reviewed, with 10,901 unique items screened across 
the 24 KQs.

Terminology, recommendations for application, 
and outcomes

From the evidence synthesis, the group agreed on terminol-
ogy that required standardization across the population level 
and perioperative periods (ERAS), then collectively voted 
on definitions and recommendations for their application in 
studies on older adults undergoing major abdominal surgery. 
All working definitions are seen in Table 1. In brief, any 
person aged 65 years or older meets the definition of “older 
adult”. “Older adult” in used in place of elderly per age 

inclusive language guidelines from the American Medical 
Association and Gerontological Society on Aging. Frailty 
was agreed as a state of increased vulnerability to stress from 
aging-associated decline in reserve and function across mul-
tiple physiologic systems. The panel agreed that any study 
on perioperative care of older adults should include one of 
the many available indices to measure frailty and assign a 
score to each patient, but could not reach consensus on any 
individual instrument. The panel recommended that frailty 
and comorbidity be separated and reported individually. The 
panel agreed that a risk score should be assessed for comor-
bidity burden and the name and score should be detailed, but 
there was no consensus on specific assessment tools.

Alcohol and smoking cessation were agreed upon as no 
consumption or any alcohol-containing beverage or nicotine-
containing product for 4 weeks prior to surgery. Anemia in 
adults was agreed as a hemoglobin level less than 13 g/dL in 
men or less than 12 g/dL in women. The panel agreed that 
anemia should be included in any study reporting periopera-
tive care in older adult population and corrected before any 
operation, but not on the timing, level to correct to, or the 
need to reassess. MIS was agreed to cover any laparoscopic, 
robotic, or assisted procedure; there was no agreement on 
including endoluminal procedures. The panel agreed that 
use of MIS versus open should be reported, and the type of 
MIS (laparoscopic or robotic or assisted) should be stated. 
Conversion to open was agreed as the inability to complete 
the dissection through an MIS approach, usually requiring an 
incision larger than that required to remove the specimen. If 
a conversion from MIS to open occurred, it should be clearly 
reported. Prehabilitation was agreed upon as the process 

Table 1  Proposed definitions for perioperative care of elderly surgical patients undergoing major abdominal surgery

Term Definitions

Elderly Any person 65 years or older. “Elderly” and “Older Adult” can be used interchangeably
Frailty State of increased vulnerability to stress from aging-associated decline in reserve and function 

across multiple physiologic systems
Prehabilitation Process of improving functional capability of a patient prior to a surgical procedure. Prehabilita-

tion programs use a combination of physical and cognitive exercise, nutritional supplementation, 
smoking cessation, and stress reduction to improve preoperative functional status and postopera-
tive outcomes. The elements are timing before surgery are not universal

Anemia A hemoglobin level less than 13 g/dL in men and less than 12 g/dL in women
Alcohol cessation Stopping consumption of alcohol-containing beverages for at least 30 days prior to surgery, with a 

lack of alcohol-related withdrawal symptoms, including nausea; vomiting; fast heart rate; agita-
tion; headache; sweating; and delirium tremens present at the time of surgery

Tobacco cessation The process of discontinuing tobacco smoking and any nicotine-containing replacements, including 
patches, chewing gums, lozenges, nasal spray, and inhalers for at least 30 days prior to surgery

Minimally Invasive Surgery (MIS) Any laparoscopic, robotic, endoluminal, or assisted procedure
Conversion to open Change from a MIS to open surgical approach outside of specimen extraction to complete a proce-

dure
Enhanced Recovery After Surgery (ERAS) Multimodal perioperative care pathways designed to achieve early recovery after major surgery 

by using evidence-based interventions. ERAS protocols encompass multiple components across 
preoperative, intraoperative and postoperative periods, a distinction from prehabilitation programs

https://www.sages.org
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that occurs between the time of diagnosis and the begin-
ning of treatment, and includes physical, nutritional and 
psychological assessments to prepare a patient for the stress 
of surgery by improving their preoperative functional sta-
tus. The panel agreed that a prehabilitation program should 
be implemented in elderly patients undergoing surgery but 
were not able to agree upon the timing or elements for a 
prehabilitation program from the literature. Prehabilitation 
was distinguished from ERAS—multimodal perioperative 
care pathways designed to achieve early recovery after major 
surgery by using evidence-based interventions—as ERAS 
protocols encompass components across the preoperative, 
intraoperative and postoperative periods and prehabilitation 
programs occur before surgery. There was a strong recom-
mendation to adopt ERAS protocols in all elderly patients 
undergoing elective major abdominal surgery. The group 
recommended the specific elements used and compliance 
with ERAS protocol elements should be described. There 
was consensus that the outcomes that should be reported in 
perioperative care of older adults undergoing major abdomi-
nal surgery included: delirium; postoperative complications; 
LOS; and readmission. None of the screened articles inves-
tigated the effect of any of the above interventions on post-
operative quality of life (QoL) in older adult, and given the 

heterogeneity of different QoL tools, the expert panel could 
not make a recommendation for including QoL. The quality 
of evidence and strength of the recommendations are seen 
in Table 2.

Key questions

With the terminology agreed upon, each KQ stem was for 
colorectal, upper gastrointestinal, hepatobiliary pancre-
atic and hernia surgery separately. Search strings and full 
PRIMSA flow diagrams for each KQ are seen in Supplement 
2. Meta-analysis was only conducted in the topic areas of 
MIS and ERAS as there were not enough quality data in the 
prehabilitation section.

Prehabilitation (topic area ii, KQ1–KQ16)

Prehabilitation and preoperative sections (topic area ii, KQ 
1–16) were addressed according to item-specific KQ. Litera-
ture search, review and synthesis was performed, resulting in 
169 studies assessed at the full-text level. 144 were excluded 
and 9 items were duplicates leaving 16 unique studies across 

Table 2  Recommendations for reporting on perioperative care of elderly surgical patients undergoing major abdominal surgery

Statement Quality of 
evidence

Strength of 
recommen-
dation

Studies should include a frailty index score as part of the baseline demographic data Low A
Researchers should separately report a frailty index and comorbidity burden Low B
The elements within the prehabilitation program being tested should be clearly stated Low A
Researchers should state the length of time that the prehabilitation program runs for Low A
The intervention for each prehabilitation element should be described in detail e.g., the exercise program or the com-

binations of programs being used
Low A

The time frame a prehabilitation program is put into place before surgery and the length of time that the prehabilita-
tion program runs for should be stated

Low B

The time between the end of the prehabilitation program and the date of surgery should be stated Low B
The compliance rate of participants on the various aspects of the prehabilitation program should be stated Low A
Reporting on anemia should include a clear definition of the parameter and level (units) that define anemia High A
The intervention used to correct anemia, and the time between correction and surgery should be stated High A
If MIS is used, the type should be stated (laparoscopic, robotic, endoluminal, or assisted, with single or multiport 

distinction)
High A

If conversion to another platform occurs, then this should be clearly stated Low B
The specific elements in an ERAS protocol should be reported, and if the whole protocol was used or select elements 

only
High A

Compliance with the ERAS pathway or select elements should be reported Low B
Any study on alcohol cessation should include the type of alcohol consumed, frequency of use, time between stop-

ping use and surgery, and the presence or absence of any alcohol-related withdrawal symptoms at the time of 
surgery

Low A

Any study on tobacco cessation should include the type of nicotine used, frequency of use, and the time between 
stopping use and surgery

Low A

Postoperative outcomes of delirium, in addition to complications, length of stay, and readmission should be reported Low B
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all KQs among which 5 RCT and 11 observational studies 
were found. Most studies were considered at low to moder-
ate risk of bias by the reviewers, the main characteristics are 
summarized in Supplement 3 and underpinned the following 
weak recommendations.

KQ1: Should a prehabilitation (vs. 
no prehabilitation) program be used in elderly 
patients undergoing colorectal surgery?

Recommendation

The panel recommends that a prehabilitation program be 
used prior to colorectal surgery in elderly patients (Expert 
opinion based on low certainty of evidence).

Summary of evidence

70 studies were assessed at the full-text level and 16 were 
identified for KQ1. Of the 16, five were RCTs, eight retro-
spective papers and three prospective case–control studies. 
Ten studies involved patients undergoing colorectal surgery, 
while data about colorectal procedures were extracted from 
six other studies. Fifteen studies analyzed the 30-day com-
plications, thirteen the LOS and six the 30-day readmission 
rates [23–39].

Benefits of intervention

The analysis of 30-day complications showed better results 
in the prehabilitation group, including the 30-day postopera-
tive LOS. However, the differences between the two groups 
were not statistically significant. Thirty-day readmission 
rates were analyzed by only six papers, showing no statisti-
cally significant differences between the two groups. [25, 
28, 33, 35–37].

Harms and burdens

None of the analyzed outcomes showed undesirable effects 
for the intervention, which the panel considered critical.

Certainty in the evidence of effects

Low certainty of evidence was defined for all outcomes. 
Although the group considered the majority of included 
studies with low risk of bias and 5 RCTs have been included 
in the analysis, the heterogeneity among the included studies 
was very high. Similarly, the definition of elderly was heter-
ogeneous, as well as definitions of prehabilitation programs. 
Finally, postoperative outcomes derived from colorectal 
procedures were merged with other types of surgical proce-
dures in some included studies, thus the real results of the 

comparison between prehabilitation and no-prehabilitation 
program on postoperative outcomes are difficult to obtain.

Conclusions and research recommendations

Although there are limitations in the volume and strength 
of the current literature, the panel members agreed from the 
data and clinical experience that the application of a preha-
bilitation program can positively impact postoperative out-
comes in elderly patients undergoing colorectal procedures, 
especially in terms of 30-day postoperative complications, 
LOS, and 30-day readmission rates.

KQ2: Should a prehabilitation (vs. 
no prehabilitation) program be used in elderly 
patients undergoing Upper GI surgery?

Recommendation

The panel recommends a prehabilitation program be used 
prior to Upper GI surgery in elderly patients (Expert opinion 
based on low certainty of evidence).

Summary of evidence

24 studies were assessed at the full-text level with three stud-
ies addressing this question. In two studies, upper GI surgery 
patients were included, but no data could be extracted on 
postoperative outcomes related specifically to the prehabili-
tation in older adults undergoing upper GI surgery [24, 34]. 
One prospective study specifically analyzed the adoption of 
a prehabilitation program in older adults undergoing upper 
GI surgery and was included in the final analysis [39].

Benefits of intervention

In the included study, the analysis of 30-day complications 
showed similar results between the two groups, while no data 
were reported in terms of LOS and 30-day readmissions.

Harms and burdens

The 30-day postoperative complications did not show unde-
sirable effects for the intervention, which the panel consid-
ered critical.

Certainty in the evidence of effects

Low certainty of evidence was defined for the 30-day post-
operative complications. The included study had a high risk 
of bias due to unpaired comparison between the groups.
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Conclusions and research recommendations

Based on the data and clinical experience, the panel members 
recommend that a prehabilitation program be used before sur-
gery to positively impact postoperative outcomes after upper 
GI surgery in older adults. Future research is needed to develop 
stronger evidence in this topic area.

KQ3: Should a prehabilitation (vs. 
no prehabilitation) program be used in elderly 
patients undergoing hepatobiliary pancreatic (HPB) 
surgery?

Recommendation

The panel cannot recommend that a prehabilitation program be 
used in elderly patients prior to HPB surgery (Expert opinion 
based on very low certainty of evidence).

Summary of evidence

28 studies were assessed at the full-text level. Three studies 
included patients who underwent HPB surgery [24, 33, 34]. 
Data on 30-day mortality, LOS and 30-day readmissions were 
retrieved, but results related specifically to the HPB surgery 
could not be extracted.

Benefits of intervention

There was no data on postoperative complications directly 
related to the HPB surgery that could be extracted from the 
included studies,

Certainty in the evidence of effects

Low certainty of evidence was defined for the analyzed out-
comes. Despite the presence of an RCT, it was not possible to 
extract evidenced-based data related to HPB surgery.

Conclusions and research recommendations

There was no evidence to support a recommendation for 
prehabilitation, but from the clinical experience of the panel 
members, it was suggested that a prehabilitation program 
could positively impact postoperative complications in elderly 
patients undergoing HPB surgery. Further research is needed 
to develop evidence in this topic area.

KQ4: Should a prehabilitation (vs. 
no prehabilitation) program be used in elderly 
patients undergoing Hernia surgery?

Recommendation

The panel cannot recommend that a prehabilitation pro-
gram be used in elderly patients prior to Hernia surgery 
(Expert opinion based on very low certainty of evidence).

Summary of evidence

16 studies were assessed at the full-text level. One study 
made it to extraction in this KQ [33], but no study met the 
inclusion criteria to be included in the final analysis.

Conclusions and research recommendations

There is no evidence in the literature to support a pre-
habilitation program in older adults undergoing hernia 
surgery, but from clinical experience the panel members 
suggested adoption of a prehabilitation program in older 
adults undergoing hernia surgery could lead to improved 
postoperative outcomes. Further research is needed to 
develop evidence in this topic area.

KQ5‑8: Should perioperative optimization (vs. 
no optimization) of anemia be used in elderly 
patients undergoing major abdominal surgery 
(including Colorectal, Upper GI, Hernia, and HPB)?

Recommendation

The panel cannot recommend that anemia be corrected 
prior to Colorectal, Upper GI, Hernia, or HPB surgery in 
elderly patients (Expert opinion based on low certainty 
of evidence).

Summary of evidence

Only one prospective study was included in the analysis, 
involving 248 abdominal surgery patients. The patients 
were not matched, and the relevant outcomes were 30-day 
complications and LOS [29].
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Benefits of intervention

The comparison between the two groups showed no sig-
nificant difference in terms of 30-day postoperative com-
plications or LOS.

Certainty in the evidence of effects

Low certainty of evidence based on a prospective study. 
The panel considered the sample small in size and the 
results preliminary.

Conclusions and research recommendations

There is no evidence in the literature reviewed to support 
correction of anemia in older adults undergoing colorec-
tal, upper GI, hernia, or HPB surgery. Based on the pan-
els experience, members suggest correcting anemia prior 
to major abdominal surgery in elderly patients. Further 
research is needed to develop evidence in this topic area.

KQ9‑12 Should smoking cessation (vs. no smoking 
cessation) be applied in older adult patients 
undergoing Colorectal, Upper GI, Hernia, or HPB 
surgery?

Recommendation:

The panel cannot recommend perioperative smoking ces-
sation prior to colorectal, Upper GI, Hernia, or HPB sur-
gery in elderly patients (Expert opinion based on very low 
certainty of evidence).

Summary of evidence

Six studies were identified from the screening as eligible 
to be included in the analysis, but after the full-text review, 
no study met the inclusion criteria.

Conclusions and research recommendations

The effect of smoking cessation on outcomes after surgery 
is well accepted in general, but no study in the current 
perioperative literature focused on this aspect in older 
adults. While there is no evidence to support smoking ces-
sation in older adults prior to colorectal, upper GI, hernia, 
or HPB surgery in elderly patients, the clinical experience 
of the panel members suggests preoperative smoking ces-
sation 4 weeks before major abdominal surgery in older 

adults, and future research to develop evidence on this 
topic area.

KQ13‑16: Should alcohol cessation (vs. no alcohol 
cessation) be applied in older adult patients 
undergoing Colorectal, Upper GI, Hernia, or HPB 
surgery?

Recommendation

The panel cannot recommend alcohol cessation in elderly 
patients undergoing Colorectal, Upper GI, Hernia, or HPB 
surgery (Expert opinion based on very low certainty of 
evidence).

Summary of evidence

No studies were identified regarding alcohol cessation or 
the comparison between alcohol cessation versus no alco-
hol cessation/ active alcohol consumption in elderly patients 
undergoing colorectal, upper GI, hernia, or HPB surgery.

Conclusions and research recommendations

It is generally accepted that alcohol cessation is associated 
with better outcomes after surgery than no alcohol cessation. 
However, there was no evidence found in the literature to 
support alcohol cessation in older adults prior to colorectal, 
upper GI, hernia, or HPB surgery over no alcohol cessation. 
It was noted that various definitions exist for alcohol excess, 
which risks heterogeneity. Based on the panel experience, 
members suggest stopping perioperative alcohol intake in 
elderly patients 4 weeks before undergoing major abdomi-
nal surgery, and future research to develop evidence on this 
topic area.

Role of MIS in older adults (topic area iii, 
KQ17‑KQ20)

KQ17: Should MIS (vs open) Colorectal surgery be 
used in older adults?

Recommendation

The panel recommends MIS over open surgery in elderly 
patients undergoing Colorectal surgery (Conditional recom-
mendation based on moderate certainty of evidence).

Summary of evidence

349 studies were assessed at the full-text level. 197 were 
extracted, and 82 included in the analysis. Among the 82 
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studies included in the systematic review and meta-analysis, 
81, 72 and 7 observational studies were selected for the out-
comes of 30-day complications, LOS and 30-day readmis-
sion, respectively [40–121].

Benefits of intervention

The outcomes for MIS compared to open colorectal surgery 
were:

1. 30-day complications: (81 observational studies of 
131,241 participants) absolute difference 101 fewer 
patients per 1000 (95% CI 121 fewer to 78 fewer) [40–
65, 67–121]

2. Length of stay: (72 observational studies of 87,465 par-
ticipants) mean difference 2.48 days fewer (95% CI 2.9 
fewer to 2.05 fewer) [40–48, 51, 53–62, 64, 65, 67–78, 
80–82, 84–95, 97–104, 106–118, 120, 121]

3. 30-day readmission: (7 observational studies of 16,075 
participants) absolute difference 15 fewer patients per 
1000 (95% CI 46 fewer to 36 more) [54, 66, 72, 82, 110, 
111, 117]

The evidence is primarily based on short-term observational 
studies. However, the panel recognized the impact of the 
large number of studies and patients included (Supplement 
5).

Harms and burdens

None of the outcomes showed undesirable effects for the 
intervention.

Certainty in the evidence of effects

The certainty of evidence was evaluated as moderate based 
on the outcomes of 30-day complications, LOS and 30-day 
readmission. These outcomes were limited by containing 
unmatched data and burdened by high heterogeneity (Sup-
plement 4).

Decision criteria and additional considerations

While MIS is widely accepted as the gold standard for 
colorectal surgery, concerns remain about its use in older 
adult population, where cardiac and pulmonary comorbidi-
ties could affect ventilation, insufflation, and hemodynamic 
safety. The expert panel came to its opinion considering 
colorectal disease as a whole, without making distinctions 
on malignant or benign conditions or the location of the 
disease process in the lower GI tract.

Conclusions and research recommendations

From the data and clinical experience, the panel recom-
mends MIS over open colorectal surgery in older adults. 
The choice for either approach should always be made on a 
patient-by-patient basis, considering specific comorbidities, 
expertise, and equipment availability.

KQ18: Should MIS (vs open) Upper GI surgery be 
used in older adults?

Recommendation

The panel recommends that elderly adults undergoing Upper 
GI surgery may benefit from MIS over open surgery (Con-
ditional recommendation based on very low certainty of 
evidence).

Summary of evidence

251 studies were assessed at the full-text level. 99 were 
extracted. The analysis considered 18 observational studies 
for the outcome of 30-day complications, 14 observational 
studies for the outcome LOS and 2 observational studies 
for the outcome of 30-day readmission [122–139]. No RCT 
evidence met the inclusion criteria.

Benefits of intervention

Three outcomes were considered with desirable anticipated 
effects for MIS as compared to the open technique, includ-
ing 30-day complications, LOS, and 30-day readmission. 
Overall, the panel evaluated these outcomes as critical.

1. 30-day complications: (18 observational studies with 
10,431 participants) absolute difference 71 fewer 
patients per 1000 (95% CI 98 fewer to 40 fewer) [122–
139]

2. Length of stay: (14 observational studies with 4134 
participants) mean difference 2.84 days fewer (95% CI 
4.24 fewer to 1.45 fewer) [122, 123, 125–127, 129–132, 
134–136, 138, 139]

3. 30-day readmission: (2 observational studies with 328 
participants) absolute difference 47 fewer patients per 
1000 (95% CI 66 fewer to 8 more) [123, 126]

Short-term observational studies were taken into considera-
tion for the present evidence.

Harms and burdens

None of the outcomes showed undesirable effects for the 
intervention.
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Certainty in the evidence of effects

The certainty of evidence was considered very low based 
on three selected outcomes (30-day complications, LOS 
and 30-day readmission). These outcomes were limited 
by unmatched data; interval estimates cross statistical and 
clinical significance (Supplement 4).

Decision criteria and additional considerations

The analysis focused on overall upper GI diseases, without 
any discrimination in terms of etiology (i.e., oncologic or 
functional) or localization along the upper gut, as most of 
the studies which met inclusion criteria focused on gastric 
rather than esophageal conditions. Moreover, the panel 
decided not to include bariatric-related gastric resection 
in this guideline, as it was already expanded on a previous 
review from the SAGES Guideline Committee [140].

Conclusions and research recommendations

From the literature and clinical experience, the panel rec-
ommends that MIS over open surgery be used in elderly 
patients undergoing upper GI surgery. Any further deci-
sion on which technique to be used should be made on a 
patient-centered basis, always considering specific comor-
bidities and conditions.

KQ19: Should MIS (vs open) HPB surgery be used 
in older adults?

Recommendation:

The panel recommends that elderly adults undergoing 
HPB surgery may benefit from MIS over open surgery 
(Conditional recommendation based on low certainty of 
evidence).

Summary of evidence

223 studies were assessed at the full-text level, includ-
ing 8 that were added during the extraction process. 86 
studies were extracted. Only observational evidence was 
found to meet the inclusion criteria for selected outcomes 
in 37 studies. The analysis considered 36 studies for the 
outcome of 30-day complications, 25 articles for the out-
come LOS and 5 observational studies for the outcome of 
30-day readmission [52, 124, 141–175]. No RCT evidence 
was included.

Benefits of intervention

Outcomes considered in this analysis showed desirable 
anticipated effects for MIS as compared to the open tech-
nique, listed as follows. Overall, the panel evaluated these 
outcomes as critical.

1. 30-day complications: (36 observational studies with 
6222 participants) absolute difference 122 fewer patients 
per 1000 (95% CI 152 fewer to 88 fewer) [52, 124, 141–
145, 147–175]

2. Length of stay: (25 observational studies with 5862 
participants) mean difference 3.85 days lower (95% CI 
5.12 lower to 2.59 lower) [141–153, 156–158, 161–163, 
166–168, 173–175]

3. 30-day readmission: (5 observational studies with 2180 
participants) absolute difference 21 fewer patients per 
1000 (95% CI 50 fewer to 21 more) [146, 161, 167, 168, 
174]

Short-term observational studies were taken into considera-
tion for the present evidence.

Harms and burdens

None of the outcomes showed undesirable effects for the 
intervention.

Certainty in the evidence of effects

Low certainty of evidence was considered for 30-day com-
plications and LOS. Very low certainty of evidence was 
defined for 30-day readmission. The outcome of 30-day 
complications was marked by moderate heterogeneity. 
However, intervals are estimated beyond decision thresh-
olds. 30-day readmissions interval estimates cross decision 
thresholds (Supplement 4).

Decision criteria and additional considerations

The analysis developed the Key Question of treating all HPB 
pathologies without distinction on the etiology or localiza-
tion of disease, due to the minimal number of studies on this 
topic related to HPB disease. As most of the articles meeting 
inclusion criteria dealt with benign cholecystitis conditions, 
the panel unanimously voted to submit a single, comprehen-
sive recommendation on the subject.

Conclusions and research recommendations

From the evidence and clinical experience, the panel recom-
mends MIS over open surgery for elderly patients under-
going HPB surgery. The recommendation was defined as 
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conditional due to low and very low certainty of evidence 
as well as for the intrinsic variety of the topics expanded on 
the present KQ. Further research is needed to develop evi-
dence in this topic area beyond cholecystectomy for benign 
disease.

KQ20: Should MIS (vs open) Hernia surgery be used 
in older adults?

Recommendation

The panel recommends that elderly adults undergoing Her-
nia surgery may benefit from MIS over open surgery (Con-
ditional recommendation based on very low certainty of 
evidence).

Summary of evidence

67 studies were assessed at the full-text level and 18 were 
extracted. The analysis considered 5 observational studies 
for the outcome of 30-day complications and 5 articles for 
the outcome LOS [176–180]. In this, four articles are unique 
and the Neupane study is listed twice under complications, 
once for inguinal and once for ventral hernia surgery. No 
study met the inclusion criteria for the outcome of 30-day 
readmission. No RCT evidence was included.

Benefits of intervention

The analysis showed desirable anticipated effects for MIS in 
hernia surgery as compared to the open technique. Overall, 
the panel evaluated these outcomes as critical.

1. 30-day complications: (5 observational studies with 
29,285 participants, with the Neupane article is included 
once for inguinal and once for ventral surgery) absolute 
difference 30 fewer patients per 1000 (95% CI 58 fewer 
to 20 more) [176–179]

2. Length of stay: (5 observational studies with 29,040 par-
ticipants) mean difference 5.08 days fewer (95% CI 10.6 
fewer to 0.44 more) [176–180]

Short-term observational studies were taken into considera-
tion for the present evidence.

Harms and burdens

There were no outcomes with undesirable effects for the 
intervention. However, none of the included studies reported 
30-day readmission rates, which was a critical outcome.

Certainty in the evidence of effects

Certainty of evidence was considered very low both for 
30-day complications and LOS outcomes. The first was 
affected not only by a high risk of bias in 2 out of 3 stud-
ies but also from considerable heterogeneity and intervals 
estimates; the latter had a high or unclear risk of bias in 4 
out of 5 articles, characterized by tremendous heterogene-
ity and intervals estimates. (Supplement 4).

Decision criteria and additional considerations

In the present analysis, overall hernia surgery was taken 
into consideration irrespective of the localization of the 
defect or the difference between primary or recurrent 
abdominal wall repair. None of the included studies con-
sidered the 30-day readmission rate, significantly restrain-
ing the strength of the recommendation.

Conclusions and research recommendations

Based on the evidence and clinical experience, the panel 
recommends MIS over open surgery for elderly adults 
undergoing hernia surgery. The recommendation was 
defined as conditional due to low and very low certainty 
of evidence. The decision on whether the MIS technique 
should be preferred over the traditional approach should 
always consider specific patients’ comorbidities and con-
ditions. Further research is needed to develop evidence in 
this topic area.

Role of ERAS in older adults (topic area iv, 
KQ21‑KQ24)

KQ21: Should ERAS (vs conventional care) be used 
in elderly patients undergoing Colorectal surgery?

Recommendation

The panel recommends that elderly adults undergoing 
Colorectal surgery benefit from ERAS programs over con-
ventional care (Strong recommendation based on moderate 
certainty of evidence).

Summary of evidence

67 studies were assessed at the full-text level, 48 were 
extracted, and 9 were included in the analysis—one RCT 
[181] and 8 observational studies; no observational stud-
ies were found to meet the inclusion criteria. Literature 
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research found no article considering the outcome of 
30-day complications or LOS.

Benefits of intervention

The analysis showed both strong benefits and small undesir-
able effects for ERAS programs in colorectal surgery. Con-
sidering the panel’s wide experience with patients undergo-
ing colorectal surgery, it was emphasized that the negative 
outcomes were largely limited in frequency.

1. 30-day complications: (1 RCT study with 150 partici-
pants) absolute difference 308 fewer patients per 1000 
(95% CI 445 fewer to 144 fewer) [181]

2. Length of stay: (1 RCT study with 150 participants) 
mean difference 2.25 days fewer (95% CI 3.52 fewer to 
0.97 fewer) [181]

3. 30-day readmission: (1 RCT study with 150 participants) 
absolute difference 13 fewer patients per 1000 (95% CI 
42 fewer to 163 more) [181]

Harms and burdens

The outcome considered showed some undesirable effects 
for the intervention, which the panel considered small in 
size.

1. 30-day readmission: (1 RCT study with 150 participants) 
absolute difference of 13 more patients per 1000 (95% 
CI 42 fewer to 163 more) [181]

Considering the results from the analysis, the panel pointed 
out the very small sample size and even smaller event rate 
in conjunction with a confidence interval that crosses multi-
ple standards of clinical meaningfulness. However, the esti-
mated effects of the evidence reviewed ranged from moder-
ate benefits to minimal harms.

Certainty in the evidence of effects

Moderate certainty of evidence was defined for the outcome 
of 30-day complications. In this case, the number of events 
was below the threshold of 300. Hence the certainty was 
downgraded for imprecision. The panel assessed the cer-
tainty of evidence of the outcome LOS as moderate due to 
the high risk of bias of two trials and to the lack of reporting 
of LOS to follow-up, missingness, and planned statistical 
analysis. The readmission rate was considered with low cer-
tainty of evidence because of the aforementioned very small 
sample size and event rate. The panel evaluated all three 
selected outcomes as critical (Supplement 4).

Decision criteria and additional considerations

The item expanded on in this KQ was considered a priority 
by the panel, with a large desirable effect despite the analysis 
results. Undesirable effects were evaluated as small in size, 
even though the patients living far away from their hospital 
could be more affected by ERAS programs than those liv-
ing closer. Nonetheless, any positive impact and undesir-
able anticipated effects should be considered for patients 
as part of shared decision making. In addition, readmission 
practices vary greatly from one country to another, possibly 
confounding the results. The panel determined that there 
was probably no important uncertainty or variability in how 
much people acknowledged the main outcome. The patient 
representative thought patients valued the complication out-
comes highly.

Conclusions and research recommendations

Based on the evidence and clinical experience, use of an 
ERAS protocol was strongly recommended for older adults 
undergoing colorectal surgery. The panel considered the 
intervention was probably feasible to implement in 83% of 
cases. Issues restraining universal implementation of ERAS 
were lack of home support and transportation for patients 
living far away from the operative institution. The panel 
suggests more assistance at the institutional level including 
social support could address these limitations. Moreover, 
the panel agreed that more standardized data collection are 
needed to generate stronger evidence, such as multi-insti-
tutional studies and collaborative groups and registries for 
large, international studies.

KQ22: Should ERAS (vs conventional care) be used 
in elderly patients undergoing Upper GI surgery?

Recommendation

The panel recommends that the older adult population 
undergoing Upper GI surgery may benefit from either ERAS 
programs over conventional care (Conditional recommenda-
tion based on low certainty of evidence).

Summary of evidence

12 studies were assessed at the full-text level. Five were 
extracted. Only two RCTs were analyzed [182, 183], and no 
comparative observational studies were included. The out-
come of 30-day complications, LOS and 30-day readmission 
were the only ones addressed in the present analysis.
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Benefits of intervention

30-day complications and LOS outcomes showed desirable 
anticipated effects for ERAS over traditional care in patients 
undergoing upper GI surgery. Overall, the panel considered 
both outcomes as critical and small in size.

1. 30-day complications: (2 RCT studies with 299 partici-
pants) absolute difference 2 more patients per 1000 (95% 
CI 368 fewer to 342 fewer) [182, 183]

2. Length of stay: (2 RCT studies with 299 participants) 
mean difference 0.83 days lower (95% CI 1.65 lower to 
0.01 lower) [182, 183]

Complications were assumed to be trivial by the Expert 
Panel, but may change if additional data were available.

Harms and burdens

The outcome considered showed undesirable effects for the 
intervention, which the panel considered critical and small 
in size.

1. 30-day readmission: (2 RCT studies with 299 partici-
pants) absolute difference 69 more patients per 1000 
(95% CI 6 more to 226 more) [182, 183]

Expert Panel highlights a small number of events and 
a confidence interval that crosses minimally important 
differences.

Certainty in the evidence of effects

Very low certainty of evidence was defined for the outcome 
of 30-day complications. Although one trial was methodo-
logically acceptable, the other did not explain the randomi-
zation process properly. The intervention-control groups 
were not fully compared enough to derive the quality of the 
randomization process indirectly. The two studies included 
in the analysis of the outcome of 30-day complications had 
opposite findings, with one demonstrating fewer complica-
tions with ERAS and the other less with conventional care. 
This may be explained by the lack of definition of compli-
cations and unknown comparability between cohorts in the 
high risk of bias trial.

In addition to the small sample size and relatively small 
event size, there was a wide confidence interval with the esti-
mated effects ranging from large benefit to large harm with 
ERAS. Concerning the LOS outcome, the small sample size 
increases the fragility of this outcome. Low certainty of evi-
dence was considered for the outcomes of LOS and 30-day 
readmission. Selected articles reported the same issues on 
randomization mentioned above. In addition, a small sample 

size increased the fragility of the outcome of LOS. This, 
together with the small number of events and a confidence 
interval that crosses minimally important differences, bur-
dened the outcome of 30-day readmission (Supplement 4).

Decision criteria and additional considerations

The panel saw the issue developed in the present KQ as 
a priority. A possibly important uncertainty or variability 
in how people value the main outcome was identified, and 
thus, possibly due to the long distance traveled by patients. 
In these cases, readmission and LOS may be more important 
than complications as they are very impactful to patients 
living far away from the hospital or operative institution.

Conclusions and research recommendations

The panel states that balance between desirable and unde-
sirable effects does not favor the intervention or the com-
parison. The recommendation is based on a low certainty 
of evidence. Nonetheless, it was common among the panel 
members that the intervention was probably feasible to 
implement. This takes into account global considerations 
such as local culture, MIS technology, lack of follow-up due 
to long distances travelled by patients, and lack of social sup-
port. The advice is for a closer follow-up after discharge and 
implementation of institutional support. Concerning possi-
ble research priorities, more studies on ERAS implementa-
tion in resource-limited environments are needed, as well 
as multi-institutional RCT specifically looking at ERAS in 
upper GI surgery in elderly patients and prospective obser-
vational studies due to feasibility issues of conducting RCTs.

KQ23: Should ERAS (vs conventional care) be used 
in elderly patients undergoing HPB surgery?

Recommendation:

The panel recommends that the older adult population 
undergoing HPB surgery may benefit from an ERAS pro-
gram over conventional care (Conditional recommendation 
based on a very low certainty of evidence).

Summary of evidence

17 studies were assessed at the full-text level. Five were 
extracted. Only two observational comparative studies 
addressing main outcomes were used for the final recom-
mendation [184, 185]. No RCTs were included.
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Benefits of intervention

All three main outcomes expressed desirable anticipated 
effects for ERAS over traditional care in patients undergo-
ing upper HPB surgery. Overall, the panel considered all 
outcomes as critical and small in size.

1. 30-day complications: (2 observational studies with 265 
participants) absolute difference 85 fewer patients per 
1000 (95% CI 335 fewer to 343 more) [184, 185]

2. Length of stay: (2 observational studies with 265 par-
ticipants) mean difference 2.03 days lower (95% CI 5.01 
lower to 0.95 higher) [184, 185]

3. 30-day readmission: (2 observational studies with 265 
participants) absolute difference 29 fewer patients per 
1000 (95% CI 68 fewer to 77 more) [184, 185]

Harms and burdens

There were no undesirable effects with ERAS for any criti-
cal outcomes.

Certainty in the evidence of effects

Very low certainty of evidence was assessed for all main 
outcomes. Both studies were judged to be of high risk of 
bias based on the Newcastle–Ottawa Scale, due to unclear 
descriptions of how patients were selected for either 
intervention and a lack of reporting on follow-up. Addi-
tionally, the two included studies had opposite findings, 
introducing considerable heterogeneity into the analysis 
(I2 84%). Lastly, small sample sizes and large confidence 
intervals increase the fragility, and thus imprecision of this 
outcome; indeed, the estimated effects range from large 
benefits to large harms (Supplement 4).

Decision criteria and additional considerations

The item addressed in the present KQ was considered 
a priority by the panel, with small desirable anticipated 
effects in favour of the intervention. The panel determined 
that there was possibly important uncertainty or variability 
in how much people acknowledged the main outcome.

Conclusions and research recommendations

The intervention probably favored the balance between 
desirable and undesirable effects. The recommendation 

was defined as conditional due to a very low certainty of 
evidence.

KQ24: Should ERAS (vs conventional care) be used 
in elderly patients undergoing hernia surgery?

Recommendation

The panel cannot recommend an ERAS programs over con-
ventional care for elderly patients undergoing hernia surgery 
(Conditional recommendation based on the absence of evi-
dence on this topic).

Summary of evidence

Five studies were assessed at full-text screening, none met 
the inclusion criteria. No observational studies or RCTs were 
found to meet the inclusion criteria on this topic.

Benefits of intervention

There were no desirable effects with ERAS for any critical 
outcomes due to a lack of evidence on the subject.

Harms and burdens

There were no undesirable effects with ERAS for any critical 
outcomes due to a lack of evidence on the subject.

Certainty in the evidence of effects

Literature research found no evidence on this topic (Sup-
plement 4).

Decision criteria and additional considerations

Considering the complete absence of evidence on the matter, 
which was considered a priority by the Expert Panel, it feels 
like stating there was possibly important uncertainty or vari-
ability in how much people acknowledge the main outcome. 
Nonetheless, a common awareness emerged among the panel 
members regarding the possible gain from pushing for more 
ERAS surgical operations, which are already provided with 
effective, enhanced perioperative programs. Indeed, Nissen 
techniques and paraesophageal hernia (PEH) already have a 
low LOS. On the other hand, esophagectomy has limited and 
poor-quality data in elderly patients to draw any conclusion.

Conclusions and research recommendations

There is no evidence in the literature to support using an 
ERAS protocol over conventional care for elderly patients 
undergoing hernia surgery, but from clinical experience 
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the panel members suggested that use of ERAS protocols 
in older adults undergoing hernia surgery could lead to 
improved postoperative outcomes. Further research is 
needed to develop evidence in this topic area.

Discussion

This collaborative SAGES-EAES Consensus addressed 
perioperative optimization in older adult patients. The 
main goal was to provide evidence-based recommenda-
tions for perioperative prehabilitation in the older adult 
population in order to standardize preoperative workup, 
implement patient’s physiological, functional and psycho-
logical status, and surgical treatment. Additionally, the 
vast expertise in perioperative management and MIS of 
the Expert Panel further enriched and drove the consensus 
discussion, especially in the topics with low level of evi-
dence. What the panel found during this process was a lack 
of standard definitions for prehabilitation, ERAS, and their 
components, as well as a lack of strong evidence outside of 
clinical experience to support their use in the perioperative 
care of older adults undergoing major abdominal surgery.

In the current work, almost all of the given recommen-
dations were conditional, based on low to very low cer-
tainty of evidence, with the exception of KQ21 dealing 
with ERAS programs in colorectal surgery. In many key 
questions, the panel could not provide an evidence-based 
recommendation due to lack of evidence, small sample 
size, or high risk of bias reported. In these cases, the panel 
made suggestions based on their clinical experience to pro-
vide guidance on the practical application of MIS, preha-
bilitation, and ERAS topics for practicing surgeons. With 
this approach, the panel reached consensus on providing 
conditional recommendations supporting the adoption 
of preoperative optimization among older adults across 
all specialities and the project achieved its objectives to 
inform the global perioperative community on periopera-
tive care of older adults.

With the lack of standardized terms and evidence 
exposed, the project added additional value in providing 
universal definitions and recommendations for reporting 
on perioperative care components. These definitions can 
be applied in future studies to ensure investigators use 
common terminology and outcomes. Despite the wide 
acceptance of these concepts, gaps in the literature across 
surgical specialties in the risk stratification of comorbid-
ity and frailty, the application of MIS, and the details for 
application of prehabilitation were also highlighted. This 
investigation can help guide future work for evidence-
based clinical application of these perioperative care con-
cepts in older adults.

Implementation

Given the diversity of the experts and stakeholders 
involved in this project representing European and North 
American practice, we believe that it is feasible to suc-
cessfully implement these definitions, recommendations, 
and suggestions into clinical practice and that stakehold-
ers will accept the recommendations. The primary consid-
erations regarding the implementation of this Evidence-
Based Recommendations and Expert Consensus include 
costs and support for developing prehabilitation and ERAS 
programs. Furthermore, some of the recommended tech-
niques, such as MIS, require specialized knowledge and 
skills acquisition. Lastly, in order to achieve the full ben-
efit of these recommendations, standardizing aspects of 
perioperative management in these specific groups of 
patients is required.

Limitations of this consensus

One of the main limitations of this Evidence-Based Rec-
ommendations and Expert Consensus is the low cer-
tainty of evidence for most of the key questions, except 
in appraisal the role of MIS in colorectal surgery. This 
project also did not address insurance coverage and cost 
analysis to society as it took a patient-centered perspec-
tive. In the development of the recommendations, we were 
not able to consider certain aspects of diversity, equity, 
and inclusion due to unavailability in the literature that 
was reviewed thus may limit their generalizability. Finally, 
these recommendations represent the current practice and 
the adoption and implementation of the recommendations 
will be regularly updated in the future with the needs for 
future studies to develop evidence proposed.

Conclusions

With the increasing life expectancy, perioperative optimi-
zation is essential as a risk mitigation toward achieving 
enhanced postoperative value among older adult patients. 
This collaborative Evidence-Based Recommendations 
and Expert Consensus provides a valuable tool to the 
perioperative community in standardizing definitions for 
perioperative care components and guiding the decision 
process concerning use of prehabilitation, ERAS, and MIS 
in elderly patients undergoing major abdominal surgery. 
These recommendations and suggestions can reduce inap-
propriate age-related inequity in access to surgical inter-
vention and perioperative optimization.
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Disclaimer

The Evidence-Based Recommendations and Expert Con-
sensus are intended to provide the best available approach to 
medical conditions as established by a systematic review of 
available data and expert opinion. The suggested approach 
may not necessarily be the only acceptable given the com-
plexity of the healthcare environment and the condition 
specifically treated. This Evidence-Based Recommenda-
tions and Expert Consensus is intended to be flexible, as 
the surgeon must always choose the best suited-to-patient 
approach and other clinical variables at the moment of 
decision. This Consensus applies to all appropriately cre-
dentialed physicians, regardless of specialty, and addresses 
the clinical situation in question. This work was developed 
under the auspices of SAGES and EAES, the Consensus and 
Guidelines committee, and approved by the Board of Gov-
ernors. The recommendations of each Consensus undergo 
multidisciplinary review and are considered valid at the time 
of production based on the data available.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00464- 024- 10977-7.
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