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Background: As the population of older adults expands, it is becoming increasingly crucial
to develop perioperative protocols to meet their physiologic, functional, and cognitive
demands after emergency surgery. We sought to identify protocols that improve the dis-
position, length of stay, and overall health outcomes of older adults undergoing emergency
intracavitary, noncardiac surgery.

Methods: Embase, Cochrane, and MEDLINE databases were searched, and results were
deduplicated and uploaded to Covidence. We reviewed studies for postoperative interven-
tions that reduced delirium, maintained functional status, and reduced length of stay in
older patients undergoing emergency surgery. We included studies involving patients aged
65 years and older undergoing emergency intracavitary, noncardiac surgeries. Abstracts and
full texts were reviewed by 2 reviewers. Data were extracted on the postoperative interven-
tions used and the resulting patient outcomes.

Results: We included 6 studies, which involved patients undergoing emergency general,
urology, and vascular surgery. Interventions included a multidisciplinary approach, early
involvement of a geriatrician or hospitalist, targeted geriatric-led ward rounds, unique post-
operative order sets, and volunteer-driven activities. Standard care included early removal of
lines, early mobility, optimal hydration, and medication review. These interventions were
associated with decreased length of stay, decreased postoperative complications, and
increased likelihood of disposition to home and previous functional status. Frailty was cor-
related with worse outcomes.

Conclusion: Through multidisciplinary interventions, a successful postoperative protocol
for older patients undergoing emergency surgery is helpful for improving patient outcomes.
The implications of these findings will help guide our own quality-improvement initiative to
improve these outcomes in this patient population at our institution.

Contexte : A mesure que la population agée augmente, il devient de plus en plus crucial
d’instaurer des protocoles peropératoires pour répondre a ses besoins physiologiques,
fonctionnels, et cognitifs spécifiques apres une chirurgie d’urgence. Nous avons voulu
identifier les protocoles qui permettent d’améliorer la disposition, la durée du séjour hos-
pitalier et les paramétres de santé globaux chez les adultes 4gés soumis a une chirurgie
d’urgence intracavitaire non cardiaque.

Méthodes : Nous avons interrogé les bases de données Embase, Cochrane, et MEDLINE, et
les résultats ont été dédupliqués et téléchargés dans le logiciel Covidence. Nous avons passé en
revue les études sur les interventions postopératoires aptes a réduire I'état confusionnel aigu, a
maintenir le statut fonctionnel et a abréger la durée des séjours hospitaliers chez les personnes
dgées soumis a une chirurgie d’urgence. Nous avons inclus les études qui regroupaient des
patients de 65 ans et plus devant subir une chirurgie d’urgence intracavitaire non cardiaque.
Deux examinateurs indépendants ont passé en revue les résumés et les textes intégraux et les
données sur les interventions postopératoires utilisées et les paramétres obtenus chez la
patientéle ont été extraites.

Résultats : Nous avons inclus 6 études ayant regroupé des patients soumis a des chirurgies
d’urgence générales, urologiques, et vasculaires. Les interventions incluaient approche multi-
disciplinaire, implication hétive de la gériatrie ou de la médecine hospitaliste, tournées des
unités de soins ciblées en gériatrie, ensembles d’ordonnances postopératoires particuliéres, et
activités des bénévoles. Les soins standards incluaient le retrait hatif des cathéters, la mobilisa-
tion précoce, une hydratation optimale, et la revue des médicaments. Ces interventions ont été
associées a un abrégement des séjours hospitaliers, @ une diminution des complications post-
opératoires, et a une plus grande probabilité de congé a domicile et de retour au statut fonc-
tionnel de départ. La fragilité a été mise en corrélation avec une détérioration des parametres
de santé.

Conclusion : Grice a des interventions multidisciplinaires, un protocole postopératoire effi-
cace pour la patientele dgée soumise a une chirurgie d’urgence améliore efficacement les
paramétres de santé. Ces conclusions aideront a orienter nos propres initiatives
d’amélioration de la qualité des soins afin de rehausser les parameétres de santé chez cette
population de malades dans notre établissement.

Can J Surg/J can chir 2024;67(2) E149



REVUE

s our population of older adults expands, health

care professionals are finding it necessary to

develop standardized, perioperative manage-
ment protocols to meet the physiologic, functional, and
cognitive demands specific to this population. The popu-
larity of this topic is growing as older patients are
undergoing more invasive surgical procedures for cure
or rescue.!

Surgeons are no longer avoiding operating on the
older patient, which emphasizes the role for periopera-
tive, evidenced-based guidelines. The American College
of Surgeons (ACS) Geriatric Surgery Verification pro-
gram’ and the Coalition for Quality in Geriatric Sur-
gery’s Hospital Standards to Promote Surgical Care of
the Older Adult® are quality-improvement initiatives that
provide evidence-based and expert-driven perioperative
recommendations to improve surgical care and outcomes
for older adults in the elective setting. Alternatively, the
ACS Emergency General Surgery Verification Program
defines surgical standards for emergency surgery patients
with some recommendations for the older patient.* Areas
of overlapping focus include identifying the frail patient,
implementing a geriatric expertise service, managing
delirium and dementia, establishing patient preferences
and goals of care, managing medications, and promoting
patient mobility and safe patient disposition. A key dif-
ference between emergency and elective surgical patients
is the challenge with preoperative optimization for
patients undergoing emergency general surgery. These
patients ultimately rely on targeted postoperative care to
see improvements in length of stay, return to premorbid
functional status, and overall health outcomes.

The use of older adult—focused perioperative protocols
involving pre- and postoperative comprehensive geriatric
assessments and collaboration with allied health profession-
als has reduced length of stay and other relevant outcomes
in the older patient in the elective setting.” However, these
resources for the older patient in the emergency setting have
limitations, which creates challenges when developing a
standardized protocol.

In this scoping review, we sought to identify postopera-
tive protocols in the literature designed to improve the
health outcomes of patients aged 65 years and older after
emergency intracavitary, noncardiac surgery. A scoping
review was appropriate, as our objective was to explore
any evidence in this area, identify relevant themes, and
highlight gaps that could be further researched either
through focused systematic reviews or targeted prospect-
ive cohort studies. This evidence can inform institutions
on how to optimize the care of their older adult popula-
tion after emergency surgery and identify challenges with
standardizing emergency, postoperative care in this vul-
nerable population. Our research question was, What are
the postoperative interventions in the literature for
patients aged 65 years and older after emergency intracav-
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itary, noncardiac surgery that aim to improve patient
health outcomes, patient recovery, and patient return to
prehospital functioning?

METHODS

We report this scoping review in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews (PRISMA-ScR)
Checklist recommendations along with updated scoping
review methodologic guidance informed by JBL.%” The
completed PRISMA-ScR checklist can be found in
Appendix 1, available at www.canjsurg.ca/lookup/
d0i/10.1503/¢js.007822/tab-related-content). The proto-
col is registered with Open Science Framework. Litera-
ture searches of Embase, Cochrane, and MEDLINE were
performed to identify existing postoperative protocols
designed to improve return to preoperative functional sta-
tus and reduce postoperative complications in the older
adult undergoing emergency intracavitary, noncardiac
surgery from inception to Sept. 21, 2021. Medical Subject
Heading terms included “Aged,” “Elderly,” “Postopera-
tive care,” “Enhanced recovery after surgery,” “Post-Op,”
“Emergencies,” “Practice guidelines,” “Quality Improve-
ment,” “Total Quality Management,” “Quality assur-
ance,” and “Protocol.” Results were deduplicated and
uploaded to Covidence.® Details regarding our search
strategy can be found in Appendix 1.

Eligibility criteria

Studies were included if they involved patients aged
65 years and older who were admitted for emergency
intracavitary, noncardiac surgical care. This included
both operative and nonoperative admissions. The spe-
cialties identified and included were urology, vascular
surgery, and general surgery. The studies must have also
included descriptions of pharmacologic, nonpharmaco-
logic, or multidisciplinary interventions used as part of a
postoperative protocol. We did not select studies on the
basis of outcomes measured because of heterogeneity
across studies. Outcomes identified included incidence of
postoperative delirium and complications, length of stay,
surrogates for functional status and quality of life, or dis-
position. Study designs focused on quality improvement,
before-after, prospective quasiexperimental or cohort,
and randomized controlled trials. Studies must have been
published in English.

We excluded review articles, meta-analyses, studies
based on preadmission interventions, studies of elective
surgery, and studies involving patients younger than
65 years or those that did not stratify and analyze by age
group when all ages were included. However, review arti-
cles were checked for relevant references to be considered
for inclusion.
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Records identified
from Embase,
Cochrane, and MEDLINE
e Databases n=3

® Records n=1254

e Duplicate records removed by
automation n =295

® Records marked as ineligible by
automation tools n = 295

® Records removed for other
reasons n=0

Identification

Records screened
n =959

Reports sought for
retrieval n=6
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Reports excluded n=4

e Full text not available n=2
e Wrong outcomes n =1

e Wrong study design n=1

Reports assessed for
eligibility n=6

Studies included in
review n=6

Identification of studies via databases and registers Identification of studies via other methods

Records identified

Records removed before screening

Records excluded by reviewers
n=953

* Websites n=0
e Organizations n=0
e Citation searching n=11

Reports sought
for retrieval n=11

Reports not retrieved
n=11

Reports excluded n=7

® Elective patientsonly n=5

* No access n=1

e Only preoperative intervention
n=1

Reports assessed
for eligibility n=11

Reports of included
studies n=6

Included

Fig. 1. PRISMA flowchart for study selection.

Data extraction and synthesis

Two independent assessors (B.G. and A.N.) reviewed
the title and abstracts of retrieved publications based on
inclusion and exclusion criteria outlined above. Dispar-
ities were discussed among assessors until an agreement
was reached. Full texts were subsequently reviewed by
the same assessors (B.G. and A.N.). References from
included studies and review papers were also reviewed
for relevant sources that met inclusion criteria. Through
this method, we found 4 additional studies. From full-
text publications, we extracted information on design,
patient population, outcomes measured, description of
the intervention, results, and conclusions. Finally, we
implemented the Grading of Recommendations, Assess-
ment, Development and Evaluation (GRADE) method
of quality analysis to establish the overall quality of each
study.*!!

RESuULTS

The literature search identified 6 studies that met our
inclusion criteria (Figure 1 and Table 1). Results are pres-
ented as a narrative synthesis organized first by interven-
tions followed by outcomes. Overall, the outcomes meas-
ured either improved or remained unchanged after
protocol implementation. Interventions were mostly con-
sistent across studies, with some minor differences.

Interventions

The common interventions noted across the studies were
multidisciplinary meetings, early involvement of geriatri-
cians or hospitals, standardized admission order sets,
patient-centred programs, and formal assessment of

frailty.

Multidisciplinary meetings

A multidisciplinary approach was highlighted across the
studies. Braude and colleagues,'? Mudge and colleagues,'
and Bakker and colleagues' used weekly multidisciplinary
meetings to allow for dynamic patient care and address
any current or anticipated issues with patients. This was
also an opportunity for staff members to raise any con-
cerns, both from a patient and intervention perspective.
Braude and colleagues implemented targeted geriatric-led
ward rounds allowing for further, more targeted interven-
tions, and more frequent progress reports.'? In 2 studies,
formal multidisciplinary panels were created to help iden-
tify issues and develop a standardized pathway.'>!"* The
panels consisted of surgeons, hospitalists, nurses, social
workers, physiotherapists, and occupational therapists.

Early involvement of geriatricians or hospitalists

Early involvement of a hospitalist or geriatrician was con-
sistent across the studies. Engelhardt and colleagues"
involved a hospitalist to address complex medical conditions
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Table 1 (part 1 of 3). Summary of included studies

surgery (24/110
emergency patients)
Excluded patients with
Alzheimer disease or
dementia

Delirium Observation Scale of verbal and
nonverbal behaviour 3 times daily.
Geriatric consults for scores > 3. If
deemed delirious after consultation, they
would follow while in hospital and give
advice to the surgical team daily, in
addition to delirium work-up.

No standardized or specific pathway.
This study does not have emergency
literature values to compare with, so not
clear whether improved. But they did
see improvements in the elective setting
compared with previously published
literature.

Study type; inclusion and Outcomes
Study exclusion criteria measured No. of patients Interventions Results
Braude Phase quality improvement  Length of Control: 112 Phase 1: before-and-after study with Phase 1:
et aI.,ﬂ* project with stepwise inpatient stay (32 emergency) initiation of daily board rounds, weekly Length of stay L 19% (4.9 [n = 124] v. 4.0
2017 interventions Medical or Intervention: multidisciplinary meetings, and [n=101]; p=0.01)
Patients undergoing surgical 130 (41 twice-weekly targeted geriatrician-led Total postoperative complications
urology surgery aged postoperative emergency) ward rounds. decreased (24% [n = 101]v. 6%
> 65 yr and meeting 1 of complications Involved services: urology junior doctor, [n = 124] risk ratio 0.24, p = 0.001)
I:\g(;‘olla(iggg).cntena 30-d readmission (S)E:a(;fj n;(rizi,amigaphysmtherapy, and Fewer cancellations of surgery (10%
p : rate P Py- [n=112]v. 5% [n=130; p=0.12) due
1. Referred to POPS team 30-d mortality Phase 2: Plan-do-study-act cycles and to avoidance of medical problems as
2. Emergency admission Cancellation of qualitative staff surveys to create a opposed to administrative reasons.
) geriatric surgical checklist that helps to .
3. Acute medical problem surgery N . - Subgroup analysis demonstrates no
) standardize the board rounds, identify difference whether elective or
4. Discharge-related geriatric syndromes and facilitate emergency (o> 0.5)
problem targeted interventions, improve 9 y. p_ e
5. Length of stay > 7 d teamwork and equity of care, and reduce ~ 30-d readmission (8% [n = 112] x 3%
duplication of handovers. [n=130]; p=0.07)
Initially did not screen for frailty but in Phase 2:
phase 2 through working groups created  Staff understood their roles better in
a checklist to identify those with geriatric ~ multidisciplinary meetings, had improved
syndrome risk factors. This was then confidence with raising issues, reduced
embedded into routine clinical care using  duplication of handovers and standardized
quality improvement. identification of geriatric issues.
Five daily meetings were eliminated
between nurses, disposition coordinators
and allied health and as more people
were joining the board rounds.
Board rounds remained at 30 min despite
maintained POPS referrals, but cases
changed to also include patients aged
< 65 yr with more functional-related
issues.
Koebrugge, Prospective study using Postoperative Control: none Providing hearing aids or glasses for Patients with delirium were older
etal., high-standard delirium delirium Intervention those impaired. (p =0.01), had higher ASA scores
20103 protocol Length of ICU (h=107, Photographs of relatives. (p=0.01), lower diastolic blood pressure
No preint;rv_e?]tiorj group;  stay 22 emergency)  Calendars in every room. ;::2;‘;:368”576(5 :qgég‘z)r'e?gnifher
compared with existing ; - )
ltarsture |S—fa";9'fh of hospital Install familiar key points near all (p = 0.02). They underwent longer
Pationts aged > 65 vr ) patients. operations (p = 0.01) and more often
under oing electiveyand Postoperative No preoperative pharmacologic showed hemodynamic instability and
gong p complications treatment. blood loss (p < 0.01).
emergency aortoiliac . ) ; ' )
Mortality Does not screen for frailty. Instead uses Previous literature values are in the

20%-30% range and include only
elective patients.

Mortality rate 27.3% (emergency patients
n = 22), and higher in patients developing
delirium (p = 0.03).

59% of patients developed delirium after
emergency surgery (n = 22), especially
after laparotomy (compared with
endovascular surgery) (p = 0.01).
Delirious patients had longer ICU stay

(p =0.01), had longer length of stay

(p < 0.01), and developed more
complications (p < 0.01).

Relative risk factors for delirium:
advanced age and emergency surgery.

Standardized admission order sets

and palliative care specialists, should the patient meet a pre-
determined set of criteria. Khadaroo and colleagues'” used a
geriatric assessment team who would assess the patient
within 48 hours of admission as per their unique postopera-
tive order set. Bakker and colleagues' and Koebrugge and
colleagues®® would screen patients for frailty and involve a
geriatrician if the patient screened positively for “frail” or
“delirious.” This would then lead to a series of interven-
tions through the CareWell in Hospital program'* or the
high-standard delirium care protocol,! respectively. Mudge
and colleagues'® involved a senior medical practitioner to
review patients and co-manage with other services.

E152 Can J Surg/J can chir 2024;67(2)

Two of 6 studies created a targeted admission order
set.!>17 These order sets standardized postadmission
care and helped providers in avoiding treatments that
can contribute to confusion and delirium. Most of these
interventions are already well established in the elective
setting.'® Engelhardt and colleagues® developed a tar-
geted discharge plan based on conversations with
patients and their families regarding expected and realis-
tic length of stay. They also had a multitiered frailty
follow-up protocol in which the patients would be
phoned at specific intervals after discharge to assess
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Table 1 (part 2 of 3). Summary of included studies

Study type; inclusion and Outcomes

Study exclusion criteria measured No. of patients Interventions Results

Bakker Before—-after study Primary: Control: CareWell in Hospital program: Delirium and functional decline were

et a"'u* Elective and emergency Incidence of 191 (120 Frailty review by a nurse, geriatric highest among the surgical patients, but

2014 surgery delirium surgical, 13% nurse, and then geriatrician this was not statistically 3'9”“:'03”?
Patients > 70 yr and frail Cognitive decline, ~ emergency) (medication review and patient/family ~ between before and after intervention
with expected length of and decline in Intervention: interviews), followed by comprehen- g-rou.p's. ) )
stay > 48 h ADLs during 195 (121 sive geriatric assessment and Significant improvement in ADLs at 3 mo

’ hospital sta ) CareWell team verbal and written and significant decrease in burden of care

Were able to begin p 2 surgical, 22% ) ; 4 ;

. . i recommendations to the medical felt by informal caregivers.

intervening at least 48 h Secondary: emergency) B . . h .

before admission team, carefully categorized for clarity. Surgical v. medical, not elective v.

198K ADL performance The patient is followed closely while emergency.

Excluded: deliriumat at3 mo in hospital as part of a comprehensive  Syrgical patients:

admission, refusal, logistic postdischarge geriatric assessment. A : .

issues Readmission ) . ) elirium: 13% (n=120) v. 12%

eadn o Dynamic patient care via weekly (n=121), p=0.828
caregiver burden idiscioli i i
multidisciplinary meetings with the Cognitive decline: 19% (n = 84) v. 14%
entire health care team. Various
X - P (n=96), p=0.316

stimulating activities with volunteers. ) _
Educational sessions to the nurses and Physical decline: 41% (n = 80) v. 61%
physicians, and provision of continuous (n=98), p=0.008
coaching. ADLs at 3mo: 7.9% (n=62) v. 9.5%
Screening for frailty but unclear how and (1 =281), p=0.035
if standardized. Readmission < 1 mo: 11% (n = 120) v.
CareWell program: proactive and 14% (n=121), p=0.464
intensive support by CareWell Caregiver burden of care: 3.1% (n = 19)
geriatrics team for older, frail patients V. 1.9% (n=26), p=0.126)
and increased awareness among
nurses and physicians + team of
volunteers to offer cognitively and
physically stimulating activities.

Engelhardt Before—after study Length of stay, Control: Assessed frailty using trauma-specific Length of stay: 9-6 d (p = 0.4)

et a'»r%* Patients aged > 65 yrwho ~ 10ss of 11 emergency ~ and emergency general surgery-specific  Readmissions decreased: 36.4%-10.2%

2018 screened positive for frailty 'ndePe“dence surgical frailty indices. (p=0.02)
and emergency and ](cdecll_ne in Intervention: Discussions with the team, patient, and | oss of independence: 100%-60%
nonoperative general unction or family about length of stay and (p=001)

- mobilit 59 emergency ; o :
surgery/trauma patients f Y . disposition goals were held and s . . .

increased care surgical documented By prioritizing frail patients, other nonfrail
needs at home, or o . geriatric patients may have had delays in
discharge to Early hospitalist consultation used to their evaluation and thus worsened
nonhome address complex medical needs. length of stay, loss of independence, or
destination), 30-d Expedited allied health involvement if readmissions. However, these outcomes
readmission rates increased risk of falls and difficulty with were not significantly different before or

ADLs. after the intervention.

Created geriatric-specific admission

order sets.

Standardized multitiered postdischarge

follow-up schedule.

Mudge Before—after study Primary: Control: A medical doctor available 5 d/wk to Functional decline: 39.7% v. 20.6%

etal, Patients aged > 65 yr Length of stay 112 (59 review the patients and prioritize them  (p = 0.02)

2020'%F undergoing emergency, Discharge to usual ~ €mergency) for daily Q'SCUSS'OHT\;WV'th the |5U|'9|C<’3_| Delirium: 35.6% v. 16.2% (p = 0.01)
elective, nonoperative residence Intervention: and nursing team. They would provide Length of stay: 12.6 v. 9.3 d (p = 0.02)
vascular surgery . advice and support to junior doctors, . ;

Vore than half were Mortality data 123 (68 help coordinate other consultations, Patients discharged home or to usual
. Delirium and emergency) supported daily huddles and weekly care: 54.2%—-67.6% (p=0.12)
urgent operations . . ; ) : .
functional decline discharge planning meetings with the
Secondary: multidisciplinary team and assisted
. . after-hours handover.
Serious medical . .
complications, The medical team conducted twice
discharge weekly joint rounds with surgeons.
destination, total Eat Walk Engage program: created a
hospital length of monthly working group to identify care
stay (definitive practices for older patients (focus on
discharge) early mobility, nutrition, hydration, and
meaningful cognitive activities).
Availability of allied health assistant.

recovery and progress.!”” The standardized order set

Patient-centred programs

used by Khadaroo and colleagues!” had “intentional
comfort rounding,” which is an assessment by nursing
every 2 hours in terms of positioning, mobility, hydra-
tion, nutrition, pain control, and delirium prevention.
The order set also included medication review, and
patient and family education.!

Bakker and colleagues'* and Mudge and colleagues's
tasked volunteers to provide cognitively stimulating
interventions to the patients, such as puzzles and games.
Khadaroo and colleagues'” integrated their BE-FIT
(Bedside Reconditioning for Functional Improvements)
program, which is a self-administered exercise program

Can J Surg/J can chir 2024;67(2)  E153
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Table 1 (part 3 of 3). Summary of included studies

major postopera-
tive in-hospital
complication or

Patients aged > 65 yr tion 140
undergoing emergency

general surgery

Excluded elective surgery/ death
trauma patients, transfers, ~ Deathor
readmission

palliative, and nursing

home residents within 30 d and

6 mo of initial
discharge, minor
in-hospital
complications,
length of hospital
stay, and
requirement for
alternative level of
care at discharge

standardized order set, promotion of
patient-oriented rehabilitation (BE-FIT
program), and early discharge planning
(identify estimated discharge date at
time of admission).

Co-locating older patients to a single unit
for better coordination of care.

“Comfort rounds” and delirium
screening by nursing staff.

Proactive mobilization.
Early removal of tubes and lines.

Elderly-friendly appropriate medication
use.

Study type; inclusion and Outcomes
Study exclusion criteria measured No. of patients Interventions Results
Khadaroo Before—-after study, Proportion of Preintervention  Integration of a geriatric assessment Increase in geriatric consultations from
etal., prospective, nonrandom- patients who 153 team, optimization of evidence-based 6.5% (n=153) v. 58.1% (n = 136)
2020"7% ized experienced a Postinterven- elder-friendly practices through a (p <0.001)

Decrease in use in urinary catheters
(76.5% [n = 153] v. 63.6% [n = 140]),
total parenteral nutrition (27.5%
[n=153]v. 13.6% [n = 140]), and
quick to postoperative mobilization
(46.4 v.29.1 h, p < 0.05)

Delirium reduced by half (25.5% [n = 153]
v. 12.9% [n = 140], p = 0.006)
Decrease in major postoperative
complications or death by 19%

(p < 0.001) and decrease in all
complications by 19% (p < 0.001) at the
intervention site (n = 153 v. n = 140)

Median length of stay decreased by 3 d
(10v. 7, p=0.001)

Requirement for alternative level of care
decreased by half (39.9% [n = 1563] v.
20.7% [n = 140], p < 0.001)

Death or readmission at 30 d and 6 mo
were unchanged

Care of Older People Undergoing Surgery.
*From initial literature search.

trials. Dis Colon Rectum 2021;64:1020-1028.

ADLs = activities of daily living; ASA = American Society of Anesthesiologists; BE-FIT = Bedside Reconditioning for Functional Improvements; ICU = intensive care unit; POPS = Proactive

TThillainadesan J, Yumol MF, Suen M, et al. Enhanced recovery after surgery in older adults undergoing colorectal surgery: a systematic review and meta-analysis of randomized controlled

FEllis G, Gardner M, Tsiachristas A, et al. Comprehensive geriatric assessment for older adults admitted to hospital. Cochrane Database Syst Rev 2017;9:CD006211.

patients perform postoperatively to improve recovery,
reduce delirium, and return to baseline. Bakker and col-
leagues' implemented the CareWell in Hospital pro-
gram designed to improve patient-centred care for older
patients and to educate health care professionals about
providing care to older adults. This program also had
trained volunteers offer activities for cognitive and phys-
ical stimulation to patients, with a goal to prevent peri-
operative complications, including hospital-associated
delirium and functional decline.™

Formal frailty assessment

Frailty was specifically addressed by Engelhardt and col-
leagues® and Bakker and colleagues.'* Engelhardt and
colleagues used frailty indices validated for both emergency
general'” and trauma surgery patients.” For 3 months, they
prospectively screened for frailty in patients older than
65 years admitted for emergency general surgery, and subse-
quently, those who screened positive underwent the inter-
vention.” In the study by Bakker and colleagues, through the
CareWell program,'* nurses would subjectively complete
their own frailty screening based on 6 delirium risk factors —
cognitive impairment, sleep deprivation, immobility, vision
impairment, hearing impairment, and dehydration — fol-
lowed by a more in-depth screening by the geriatric nurse.?!

Loss of independence
In 4 of 6 studies, loss of independence, a surrogate for func-

tional decline, was evaluated in several different ways. These

E154 Can J Surg/J can chir 2024;67(2)

included assessing activities of daily living (ADLs) per-
formance at 3 months postdischarge, caregiver burden,
decline in function or mobility, increased care needs at
home, discharge to nonhome destination, discharge to usual
residence, and requirement for alternative level of care.!*"7

Outcomes

Outcomes measured were variable across studies and
representative of success or failure of the entire proto-
col. Two studies divided outcomes into primary and
secondary.'*!® Below are the outcomes identified and
the corresponding changes noted postintervention.

Length of stay

Length of stay was determined in 4 of the 6 studies.
All showed an improvement in length of stay, although
this finding was not statistically significant in 1 study.
Braude and colleagues!? found a significant decrease of
19% (4.9 v. 4.0 d, p = 0.01). Khadaroo and colleagues!’
noted a significant decrease of a median of 3 days (10 v.
7 d, p = 0.001), and Mudge and colleagues'® found a sig-
nificant decrease of 2 days (12.6 v. 9.3 d, p = 0.02). In the
study by Engelhardt and colleagues,” the improvement
was not statistically significant; the authors noted a length
of stay decrease from 9 to 6 days (p = 0.4).

12,15-17

Postoperative complications and surgery cancellations
Two of 6 studies compared postoperative complications,
and both found significant decreases (range 19%-24%,



p < 0.001).'217 Braude and colleagues'? also noted fewer
cancellations in surgeries due to medical issues, but this
was not significant (10% v. 5%, p = 0.12).

Readmission rates, loss of independence, functional
decline, and need for alternative level of care
Readmission rates were compared in 4 of 6 studies,
and overall, these were improved after intervention. How-
ever, statistical significance was reached in only 1 study
(36.4% v. 10.2%, p = 0.02)."" Loss of independence
decreased significantly by 40% (100% to 60%, p = 0.01),"
functional decline was found to improve (39.7% v. 20.6%,
p =0.02),' and need for alternative level of care decreased
significantly by half (39.9% v. 20.7%, p < 0.001)."” Bakker
and colleagues'* found a significant improvement in phys-
ical decline (41% v. 61%, p = 0.008) and ADLs at
3 months (7.9% v. 9.5%, p = 0.035), as well as a subjective
decrease in burden of care for caregivers, although this
was not significant 3.1% v. 1.9%, p = 0.126). Mudge and
colleagues'® also noted an increase in discharge to usual or
previous level of care, but this was not significant (54.2%
t0 67.6%, p = 0.12).

12,14,15,17

Delirium rates

Four studies evaluated delirium rates after their interven-
tions.!»1*1617 Koebrugge and colleagues®® found higher
delirium rates (59%) in emergency patients as compared
with rates in elective surgery described in the literature
(29%-39%).?> 'The authors did not have preintervention
values for comparison.”® Bakker and colleagues'* did not
identify a difference in delirium pre- and postintervention
(13% v. 12%, p = 0.828). Both Mudge and colleagues!®
and Khadaroo and colleagues!” saw significant improve-
ments in delirium after their respective interventions
(35.6% v.16.2%, p =0.01;% 25.5% v. 12.9%, p = 0.006").

Quality of evidence (GRADE assessment)

Table 2 shows the assessment of the quality of evidence
as per GRADE criteria, and Appendix 1 shows the qual-
ity analysis per study.'" Overall, the studies are of low
quality owing to their observational nature, indirectness
of evidence, reporting and observer bias, and inability to
control for confounders. There is no way to determine

Table 2. Summary of quality of evidence as per GRADE criteria

Study Quality of evidence
Braude et al., 2017 Low
Koebrugge et al., 2010™ Very low
Bakker et al., 2014 Very low
Engelhardt et al., 2018'® Low
Mudge et al., 20207° Low
Khadaroo et al., 2020" Low

GRADE = Grading of Recommendations, Assessment, Development and Evaluation.
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causality given the lack of randomization and the imple-
mentation of multiple, concurrent changes. Observer and
reporting bias is also present, as health care workers knew
the changes being implemented were to improve these
outcomes. Additionally, all patients meeting the criteria
were enrolled in the study with no control group. Com-
parisons were made retrospectively to a smaller pre-
implementation group.

Discussion

Efforts to improve care for hospitalized older patients
undergoing emergency surgery are still ongoing. Empha-
sis is placed on tailoring treatment based on geriatric
expertise, transitional care, and disposition planning, as
well as clear communication between care teams and
patients and families. These concepts and the impact they
have on a patient’s course in hospital, and physical and
functional outcomes are demonstrated in this review.

The multidisciplinary approach is well-established in
many areas of health care and was consistent across all
studies. Shared decision-making and using individual
expertise from a variety of professional backgrounds has
been clinically and economically effective both in surgical
and medical environments.” The involvement of geriatri-
cians alongside the multidisciplinary team has also been
shown to be helpful.** A comprehensive geriatric assess-
ment holistically evaluates the older person, including
medical history, psychosocial circumstances, and functional
status, and uses this information to form a multifaceted
care plan to aim for return to prehospital functional status.”
Orthopedic surgery was the first surgical specialty to
integrate geriatricians into their care team. A meta-analysis
of randomized controlled trials (RCT’s) saw an improve-
ment in functional status and increased return to prehospi-
tal place of residence after implementing comprehensive
geriatric care for patients with hip fractures.”® Geriatric
care has also been beneficial for medical patients. A meta-
analysis of RCTs compared comprehensive geriatric care
with usual care for patients older than 65 years admitted to
urgent care and found that patients in geriatric-designated
wards who received comprehensive older-adult care were
more likely to be living at home at their 12-month follow-
up visit and had overall improved patient outcomes.”’ It is
essential to include this in the care of patients undergoing
emergency surgery.

Frailty is increasingly being included as a criterion
for geriatric intervention, with many described tools
providing objective measurements of functional reserve
and identifying patients more prone to adverse out-
comes.!??832 A systematic review and meta-analysis
found that the presence of frailty is accurate in predict-
ing postoperative mortality, complications, prolonged
length of stay, and loss of independence, with a mortality
rate as high as 24.7% among frail patients undergoing
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emergency abdominal surgery.! The 2019 report put
torth by the ACS Geriatric Surgery Verification program
recommends preoperative screening for high-risk char-
acteristics as denoted by frailty tools. It further notes
that these concerns should be addressed within 48 hours
of admission if in the emergent setting.? By incorporat-
ing frailty, we can identify higher-risk patients within an
already-vulnerable population, thereby shifting resources
and preventing overburdening of geriatricians. This was
demonstrated by Engelhardt and colleagues,'® who had
hypothesized that prioritizing frail patients requiring
emergency general surgery might delay evaluation and
care for nonfrail patients needing emergency general
surgery, leading to worse outcomes (e.g., length of stay,
loss of independence, or readmissions) in that cohort.
Instead, they found that outcomes for nonfrail patients
did not drastically change even with resources shifted
toward the patients screened as higher risk and frail."’
Frailty is likely a better target for interventions in the
older adult than age, which is often arbitrary.

Finally, patient-centred short- and long-term outcomes
are increasingly being recognized as a standard of quality in
emergency surgical care, with loss of independence being
one of the most important and clinically meaningful for
patients after admission.** In 2016, Berian and colleagues
found loss of independence to be significantly associated
with readmission rates and postoperative complications in
older surgical patients, and found that it was the strongest
factor associated with death after discharge. They identified
several risk factors associated with loss of independence,
including age older than 75 years, previous fall history,
length of stay, or emergency surgery.** Recently, patient
income below national median has also been found to pre-
dict loss of independence, and perceived social support was
found to be protective against loss of independence.’?
Bakker and colleagues'* were the only researchers who
evaluated patient-reported outcomes at more than 30 days
postdischarge and found improvements in 3-months-
postdischarge ADLs and caregiver burden after implemen-
tation of their protocol.'* Maintaining pre-existing mobility
and function through careful attention to postoperative care
needs may also allow for early recognition of limited home
resources, which could provide an opportunity to intervene
through increasing social supports before discharge, thus
reducing loss of independence.

Limitations

There are certain limitations inherent in before-after
studies. Given that there are multiple interventions being
implemented at once, establishing causality is impossible
without randomization and controlling for confounders.
Also, the likelihood of potentially unequal and unidenti-
fied confounders influencing the impact of the interven-
tion is high and creates issues with generalizability.
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As expected, preintervention data collection would
stop once an intervention was implemented, resulting
in smaller preintervention cohorts and consequently
reduced power."*" Engelhardt and colleagues found
that retrospectively screening for frailty was difficult
given that only chart review was available for pre-
intervention data collection. Retrospective frailty
screening typically involved in-person interviews and
self-reported data alongside electronic medical record
documentation, which on its own has inherent
variability."

Given specifics of the centres in question, there is an
issue of generalizability. Centres with a geriatric service
may already have better preintervention outcomes than
centres unfamiliar with geriatric services, which may
need a longer study period to account for the learning
curve. Even within a single centre, there may be existing
practice variations between the individual providers or
wards that may influence outcomes.

None of the studies formally report on patient-
reported outcomes, which may be more clinically mean-
ingful. Life-saving surgery may not always be the main
patient priority if surgical morbidity is high.

Other limitations included the sample size of the
individual studies and resulting statistical analysis.
Samples tended to be small and even smaller when
subgroup analysis was required. This could lead to loss
or gain of statistical significance, creating bias and
misinterpretation.

CONCLUSION

Older adults undergoing emergency general surgery is
a rapidly growing area in health care. Standardized
protocols and the associated patient benefits are well
established in the elective setting. Conversely, thor-
ough preoperative risk assessment and prehabilitation
for older patients in the emergency setting is often not
possible, creating challenges with postoperative recov-
ery. A standardized protocol with an individualized
multidisciplinary approach involving shared decision-
making between the patient, their family, and the
health care team may help improve outcomes in this
patient population.
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