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Abstract

Introduction Emergency laparotomy (EmLap) is a complex clinical arena, delivering time-sensitive, definitive care to
a high-risk patient cohort, with significant rates of post-operative morbidity and mortality. Embedding perioperative
care pathways within this complex setting has the potential to improve post-operative outcomes, however, requires
an in-depth understanding of their design, delivery and outcome assessment. Delivering and implementing complex
interventions such as perioperative pathways require transparent reporting with detailed and indepth description of
all components during the assessment and evaluation phase. The aim of this systematic review was to identify the
current design and reporting of perioperative pathways in the EmLap setting.

Methods The OVID SP versions of MEDLINE, EMBASE and the Cochrane Central Register of Controlled Trials were
searched between January 1950 and December 2023. All randomised and non-randomised cohort studies reporting
outcomes on perioperative care pathways in adult patients (> 18 years old) undergoing major emergency abdominal
surgery were included. A narrative description of all perioperative pathways included was reported to identify design
and description of the pathway including the delivery and timing of component interventions. All pathways were
evaluated against the Template for Intervention Description and Replication (TIDieR) checklist.

Results Eleven RCTs and 19 non-randomised studies were identified, with most studies considered to be

at moderate risk of bias. Twenty-six unique pathways were identified and described, delivering a total of 400
component interventions across 44,055 patients. Component interventions were classified into 24 domains across
the perioperative pathway. Twenty studies (66.6%) did not report the TIDieR framework items, with thirteen studies
reporting less than 50% of all items. Two hundred and fifty individual outcomes were reported across pathways, with
the most commonly reported outcomes related to morbidity, mortality and length of stay.

Conclusion Current perioperative pathways in EmLap setting are underpinned by variable component interventions,
with a lack of in-depth intervention reporting and evaluation. Future studies should incorporate the TIDieR checklist
when reporting on perioperative pathways in the EmLap setting.
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Background

Major emergency abdominal surgery is a complex
clinical arena serving a heterogenous patient popu-
lation, with variable physiological status. This high-
risk cohort requires time-sensitive, definitive care to
potentially mitigate the impact of their physiological
and pathological status on post-operative outcomes.
The burden of emergency surgery is significant, with
reported rates of post-operative morbidity and mor-
tality of 14—-47% and 10—-20% respectively [1, 2]. There
have been considerable efforts made in recent times to
try and improve these outcomes through the introduc-
tion of structured and standardised care pathways to
attenuate the physiological stress of emergency lapa-
rotomy and improve post-operative clinical outcomes.
Initiatives such as the ELPQuiC (Emergency Lapa-
rotomy Quality Improvement Care Bundle) have dem-
onstrated the feasibility of implementing dedicated
EmLap pathways into the early peri-operative period
in the emergency setting to improve post-operative
mortality [3-5]. Modified Enhanced Recovery after
Surgery (ERAS) protocols in the emergency setting
have demonstrated improvements in broader clini-
cal outcomes, including reduced length of stay, post-
operative complications and improved gastrointestinal
functions [6, 7].

These perioperative pathways often comprise sev-
eral components, which interact to exert their overall
effects. As demonstrated by the EPOCH trial, it is the
combination of high-fidelity component interventions
and overall compliance to the perioperative pathway,
that drives overall improvement [8]. Understanding
the design and delivery of perioperative pathways in
the EmLap setting is essential to evaluate their clinical
and cost-effectiveness, and to facilitate broader adop-
tion and implementation. Surgical and perioperative
interventions are often poorly reported with a lack of
detailed and in-depth intervention reporting [9-12].
There is growing recognition of the importance of
intervention reporting. The Template for Intervention
Description and Replication (TIDieR) checklist and
guide was developed in 2014 to provide a structure for
assessing the completeness of intervention descrip-
tions [13]. The overarching purpose of the TIDieR
checklist is to describe interventions in sufficient
detail to allow their replication. The use of the TIDieR
checklist has led to enhanced and in-depth reporting
of complex interventions, which has led to improved
implementation across clinical practice and trials
[14-16]. Detailed reporting of the types of interven-
tions delivered across EmLap perioperative pathways,
as well as, key aspects of each component, including
mode of delivery, frequency, intensity and overall dura-
tion, is essential to ensure effective and time sensitive
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treatment is delivered. Comprehensive reporting of all
aspects of perioperative pathways is important in clini-
cal studies to ensure appropriate assessment of clinical
effectiveness and onward implementation into clinical
practice. Incorrect implementation leads to the initia-
tion of ineffective or lesser treatment. This has impli-
cations for the patient, potentially impacting on their
clinical outcomes, and on wider healthcare resources.
The aim of this systematic review was to identify the
current design and make-up of perioperative pathways
in the EmLap setting, including identifying component
interventions, their associated reported clinical and
patient-reported outcomes and to understand their
design and reporting in line with the TIDieR checklist.

Methods

This systematic review was conducted according to
a pre-specified protocol based on guidance from the
Centre for Reviews and Dissemination [17] and the
Cochrane Handbook [18] and is reported in line with
the PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses) statement [19]. Our
protocol was registered with the international, pro-
spective register of systematic reviews, PROSPERO
(CRD42021277211).

Eligibility criteria

All randomised and non-randomised cohort studies
reporting outcomes on perioperative care pathways
(PCP) in adult patients (=18 years old) undergoing
major emergency abdominal surgery were included.
Perioperative care pathways were defined as multi-
modal perioperative care bundles, perioperative pro-
tocols, dedicated clinical pathways or ERAS protocols
comprising of a number of components. Studies were
excluded if they reported on perioperative care proto-
cols/pathways in the trauma or elective setting or did
not include clinical outcomes.

Search strategy

The OVID SP versions of MEDLINE (1950 to 31st
December 2023), EMBASE (1980 to 31st December
2023) and the Cochrane Central Register of Controlled
Trials were searched using the following search terms
‘emergency surgery, ‘laparotomy’ ‘enhanced recovery,
‘fast track, ‘multimodal;, ‘care bundles, ‘perioperative
protocols; ‘care pathways’ separated by the Boolean
operator ‘AND’ Reference lists of included articles
were hand-searched to identify any additional stud-
ies. All citations were collated within EndNote X7.8°,
USA and duplicates were removed. All relevant titles
and abstracts were screened by two reviewers (DH
and BG). The full text versions of potentially eligi-
ble abstracts were retrieved in full. Only studies that
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fulfilled all eligibility criteria were included. Any con-
flicts were resolved through discussion.

Study quality

Methodological quality assessment of included studies
was undertaken using the ‘Risk of Bias In Non-Ran-
domised Studies of Intervention’ (ROBINS-I) assess-
ment tool [20] for non-randomised studies and the
Cochrane risk of bias tool for randomised controlled
trials (RCTs) [21].

Data analysis

A narrative description of all perioperative pathways
was reported to identify design of the pathway includ-
ing the delivery and timing of component interven-
tions. To assess the completeness of intervention
reporting and its replicability each PCP was assessed
against the TIDieR checklist. To assess the consistency
of outcome reporting the frequency of each definition
and any inconsistencies in definitions across individual
studies were reported. Descriptive data were expressed
using basic statistics including proportions and aver-
ages. All data were entered into Microsoft Excel
(Microsoft, Redmond, Washington USA) for analysis.

Results

A total of thirty studies outlining 26 unique pathways
in EmLap were included in this review [3, 5, 8, 22-48].
A total of 10 randomised controlled trials (RCTs), 1
pilot RCT, 4 prospective cohort studies, 1 propensity
matched cohort study, 5 retrospective cohort studies, 8
before and after studies and 1 case-control study were
included (Table 1; Fig. 1). Outcomes were reported in
44,055 patients undergoing major emergency abdomi-
nal surgery. Care pathways were defined in different
ways with 16 studies reporting on emergency ERAS
protocols, 7 studies reporting on care bundles, 3 stud-
ies reporting on the implementation of a periopera-
tive protocol, 2 studies reporting on protocolised care
pathways and 1 study defined its care pathway as inter-
mediate care and 1 study defined it PCP as a quality
improvement programme. The earliest reported peri-
operative pathway was in 2011, with a total of 3 stud-
ies predating the introduction of the TIDieR checklist,
and 27 studies published following its introduction.

Study Bias

The majority of RCTs were low overall risk of bias:
with 6 RCTs identified to be low risk, 4 RCTs were
considered to have some concerns and 1 RCT was
considered to be high risk (Fig. 2a). The majority of
19 non-randomised studies were moderately biased:
with 16 identified moderate risk and 3 considered to
be seriously biased (Fig. 2b). Key areas for concern
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include confounding variables, participant selection,
measurement of outcomes and selection of reported
results.

Peri-operative pathway design

Twenty-six unique pathways were identified, with a
total of 400 component interventions delivered across
all studies. These component interventions were clas-
sified into 24 domains (Fig. 3) across three distinct
time points; pre-, intra- and post-operatively. There
was significant overlap with delivery of domain inter-
ventions across perioperative timepoints. Six domains;
multimodal analgesia, goal-directed fluid therapy, anti-
biotics, monitoring, thromboembolism prophylaxis
and post-operative nausea and vomiting (PONV), were
delivered across all three timepoints. Urgent radiol-
ogy was identified as the only domain intervention
delivered exclusively in the pre-operative phase. Risk
stratification, timely intervention, prescriptive anaes-
thetic strategy and prescriptive surgical strategy were
domain interventions delivered during the pre- and
intra-operative phases of PCPs. There were no exclu-
sive intra-operative domain interventions identified.
Five domains were exclusively delivered during post-
operative phase; early nutrition, chest physiotherapy,
early mobilisation, early removal of drains and dis-
charge/follow up criteria. Three domain interventions
were delivered in the pre- and post-operative phases:
medical optimisation, review and escalation policies
and stress ulceration prophylaxis. Maintaining normo-
thermia was the only domain that was delivered in the
intra- and post-operative phases.

Twenty-one studies reported on EmLap care path-
ways with a pre-operative phase, consisting of a median
of 6 individual components (Table 2). A total of 108
pre-operative component interventions were mapped
to 14 broad pre-operative intervention domains. There
was significant variation in the coverage of domains
delivered in the pre-operative phase, with the sepsis
screening/antibiotic prophylaxis domain being the
most commonly employed; 14 (66.7%) studies reported
component interventions within this domain.

Twenty-two studies reported PCPs with an intra-
operative phase, consisting of a median of 3 individual
components. One hundred and ten intra-operative
component interventions were mapped to 12 intra-
operative intervention domains (Table 3). Commonly
covered domains across PCPs intra-operatively were
prescriptive surgical strategy (n=13, 59.1%), prescrip-
tive anaesthetic strategy (n=10, 45.5%), normother-
mia (n=12, 54.5%), goal directed fluid therapy (n =10,
45.5%) and analgesia (n =14, 63.6%).

Twenty-five studies reported PCPs with a post-oper-
ative phase, consisting of a median of 8 components
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(Table 4). A total of 191 individual component inter-
ventions were identified and mapped to 18 post-
operative intervention domains. The most commonly
employed domain interventions across PCPs were
early nutrition, early mobilisation, early removal of
drains and analgesia.

PCPs tidier checklist

The intervention characteristics of PCPs according
to the TIDieR framework are outlined in Table 5. The
majority of studies (=20, 66.6%) did not report the
TIDieR framework items, with thirteen studies report-
ing less than 50% of all items. Three studies reported
90% of the items within the TIDiER framework;
reporting on all components of the PCPs intervention,
apart from the item on modifications. There was no
in-depth detail provided across all PCPs regarding the
component intervention delivered, with no data pro-
vided on component interventions in specific patient
or clinical groups. The PCP designed for use by Bur-
charth et al. was designed specifically in keeping with
the TIDIiER framework [42]. The commonest TIDiER
item reported across all studies was Item 2: why to
describe the rationale, theory, or goal of the elements
essential to the intervention. Poorly reported domains
included Item 5: Who provided the interventions
(n=8, 30.8%), Item 7: Where (n=7, 26.9%), and Item
9: Tailoring (n =5, 19.2%). There was a failure to report
Item 10: Modifications across all studies.

PCPs reported outcomes
Seventeen studies reported on a primary outcome;
with 6 studies reporting on post-operative mortality, 3

studies on length of stay (LoS), 3 studies reported on
outcomes related to complications, 2 studies reported
of composite post-operative outcomes, 1 study
reported on compliance, 1 study reported on cost and
1 study reported on gastrointestinal function.

A total of 250 individual outcomes were extracted
from 30 studies and mapped to 13 overarching cat-
egories: mortality, length of stay (LoS), readmission,
reoperation, complications, gastrointestinal func-
tion, invasive tube removal, analgesic requirements,
mobility, cost-effectiveness, compliance rates, post-
operative treatment, recovery and function and qual-
ity of life (QoL) (Table 6). Clinical outcomes such as
morbidity, mortality and LoS were most commonly
reported. Outcomes relating to analgesic requirement,
compliance, mobility, recovery, function and QoL were
poorly reported across all studies.

Post-operative mortality was the most frequently
reported outcome measure across all studies, with 24
(80%) studies reporting this outcome. However, there
was significant heterogeneity in the definitions and
timing in reporting this outcome measure, with 8 dif-
ferent definitions identified. The most commonly used
definition was overall 30-day mortality, with other def-
initions including in-hospital and risk-adjusted mor-
tality, as well as reporting mortality outcomes at 90
days, 180 days and 1 year post-operatively. Post-oper-
ative morbidity was reported by 23 (76.7%) studies in
27 different ways at variable timepoints ranging from
3 to 180 days post-operatively. Seven studies reported
specific complications including pulmonary complica-
tions, acute kidney injury, ileus, surgical site infection,
post-operative bleeding, trocar site hernia, urinary
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Fig. 2 (a) Risk of Bias Summary for RCTs. (b) Risk of Bias Summary for non-randomised studies

tract infections, septic shock, anastomotic leak, perito-
nitis and abscess. Two grading systems were identified
to grade the severity of complications; the Clavien-
Dindo classification and the Post-operative Morbidity
Score, across 7 studies. Outcomes for the gastrointes-
tinal function domain were reported across 12 (40%)
studies using 8 different definitions. No standardised
definition of gastrointestinal function was identi-
fied. Patient-reported outcomes such as recovery and

function and QoL were poorly reported, with 6 identi-
fied outcome measures across 2 (6.6%) studies.

Discussion

We highlight the heterogenous nature of current
perioperative pathway design in the EmLap setting,
with multiple component interventions delivered in
a variable manner. Our review identified 400 individ-
ual components mapping to 24 domains, with vari-
able quality intervention and outcome reporting as
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measured by the TIDIiER checklist. The overall lack
of intervention description and reporting for EmLap
perioperative pathways limits understanding their
effectiveness, implementation and generalisabil-
ity. EmLap perioperative pathways consist of several
interacting components, with little understanding of
the underlying interaction due to the variable quality
evidence base underpinning each component inter-
vention [49, 50]. This leads to significant heterogene-
ity in the type of interventions employed, with this
systematic review identifying 26 unique perioperative
pathways. Although the interventions delivered within
these pathways mapped to 24 broad overarching
domains, the overall delivery and reporting of individ-
ual interventions within these domains was heterog-
enous and inconsistent across different pathways.

The TIDieR framework provides a standardised
and robust manner to report complex interventions
to enable broader adoption and implementation.
However, adherence to this framework is variable in
EmLap perioperative pathways. There is a significant
focus on key aspects of the TIDieR framework includ-
ing reporting on rationale for implementation and
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Physiotherapy mobilisation drain

ar D

Patient

o

Review and Stress Ulcer Optimisation of

Prophylaxis  Gastrointestinal Function

evaluation with reporting of key procedures outlined
in 92.3% (n=24) and materials required to deliver
these procedures in 57.7% (n=15). Despite the major-
ity of studies reporting on key procedures and mate-
rials, these descriptions were often minimal or lacked
sufficient detail, and therefore are unlikely to facili-
tate broader adoption or implementation. Several key
details regarding intervention description and report-
ing are underreported, including, who delivered the
intervention (n=8, 30.8%), where the intervention
was delivered (n=7, 26.9%), tailoring of interventions
(n=5, 19.2%), modifications (n=0, 0%), and planned
and actual adherence (n=5, 19.2%). These key report-
ing criteria are often underreported across a range of
complex interventions in multiple disease settings,
with the focus largely being on the actual intervention
delivered. Key detail on the broader reporting stan-
dards of intervention delivery are essential for imple-
mentation of complex interventions such as a EmLap
perioperative pathway, which is often delivered by sev-
eral key members of the multidisciplinary team, at dif-
ferent timepoints and stages of the pathway, to a broad
and heterogenous clinical population.
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Table 6 Outcome Reporting Across All Studies
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Outcome Categories
: e Invasive R - [Post- Quality of
Author Primary Outcome Re Pe Anal; Cost- C 1 o
i Mortality LoS S PErative! 1 Function |  tube WIBESIC N obility ik OMPHANCE | erative | Recovery | Lifeand
n operation | complications requirements effectiveness rates :
removal treatment Function
Moller 30-day mortality.
R P-POSSUM risk-adjusted 30-day
mortality
Lohsiriwat ) - B B B B B
Length of hospital stay, morbidity and
Gonenc mortality during the first 30 days after .
surgery
Vester-Andersen 30 day mortality
Wisley 5
Tengburg 30 day mortality
Ebm In-hospital costs of a patient receiving R %
bundled care
Shang Gastrointestinal function recovery . .
Mohsina Length of stay . B
Doyle
Burcharth Compliance rates .
In-hospital (truncated at 30 days)
Aggarwal mortality, both crude and P-POSSUM
risk-adjusted, and LoS
Liska Length of stay
Lohsiriwat (2019) - 0 3
Peden ‘Al cause mortality within 90 days
Saurabh Length of stay - - - - - -
Jordan Crude 30-day mortality - .
=TIy PUSTOpErATVETIOTOTaIT
Vinas according to the Clavien-Dindo .
Fischer = b hd hd
Ong 30 day mortality . - . . . " .
s LOS, perioperative morbidity, and : 3
mortality
TSP TN OT STAY - P SCoTe o
e the VAS, number of days of return of 5 :
bowel function, and ulcer repair site
TTIST 3 LB PPC WITITIT TITe
e first 14 postoperative hospital days. " .
PPCs will be defined by the Melbourne
-
Pranavi Length of stay . . n )
Timan )
Ceresoli ‘Adherance to ERAS protocol
Aggarwal Length of stay * . B
Pathrikar Length of hospital stay . - .
Trangbak Onc-ycar mortality .
Outcome coverage 80 733 567 433 767 400 233 233 167 133 167 10.0 33 33

Three studies were identified to have excellent
compliance with the TIDieR framework reporting.
Vester-Andersen demonstrated variable compliance
of 14.3-85.8% to key components of their complex
intervention to improve post-operative EmLap care
using intermediate care. However, when compared to
standard care, the overall compliance to interventions
was much higher due to the key reporting and edu-
cational components of the TIDieR framework [29].
Using a similar approach, Burcharth et al. were able
to demonstrate overall compliance of 83% to 15 com-
ponent interventions [42]. Boden et al. assessed the
feasibility of implementing a complex intervention of
intensive physiotherapy aimed at reducing postopera-
tive pneumonia and improving physical recovery [23].
Through the use of the TIDieR framework the authors
identified key interventions with poor compliance and
implementation in clinical practice and the associated
barriers/challenges. These three studies demonstrate
the value of the TIDieR framework, using indepth
intervention description and reporting in ensuring the
delivery of effective and feasible interventions within
the EmLap setting. Through robust and standardised
reporting of interventions, complex interventions can
be appropriately implemented into clinical practice.
Transparent reporting is essential for pathway effec-
tiveness research [51, 52] due to the complex nature of

developing and implementing clinical pathways, which
is further amplified in the emergency setting.This lim-
its healthcare resource wastage through the early iden-
tification of undeliverable interventions and ensuring
the delivery of concise, high-fidelity, clinically effective
interventions within complex clinical settings.

This work contributes to the growing evidence-base
in perioperative pathways in EmLap by identifying
the content of these pathways and by identifying their
associated reporting outcomes. However, our work is
limited by the overall quality of the existing evidence-
base, consisting primarily of moderately biased, non-
randomised studies. We only identified ten RCTs
for inclusion into this review. The disproportionate
number of non-randomised studies is associated with
inherent biases including selection bias and outcome
reporting. This has a potential impact on determining
the clinical effectiveness of the interventions and peri-
operative pathways reported within these studies. It is
also important to note the limitations of the TIDIER
checklist, as it has been designed for the generic use
of intervention reporting across medicine and surgery
leading to broad descriptors and the lack of thresholds
to define adequate reporting.
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Conclusion

Perioperative pathways in the EmLap setting are com-
plex interventions, with variable design and structure,
spanning across the entire perioperative pathway.
This review identified 26 unique pathways deliver-
ing 400 individual component interventions across
24 domains, with a variety of outcome metrics used
to assess their clinical effectiveness. These pathways
are multimodal, consisting of multiple component
interventions. Currently, they are reported and there-
fore implemented in a variable manner. Future stud-
ies in EmLap perioperative pathways should ensure in
depth reporting of the design and delivery of the path-
way, including an in-depth description of component
interventions, using existing frameworks such at the
TIDIER framework. This will help identify component
interventions that are valuable, effective and feasible
for implementation in the EmLap setting.
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