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Abstract
BACKGROUND: Postoperative complications are common. Inconsistency in the care of complica-

tions is reflected in variable rates of failure to rescue. This study aims to develop and validate checklists
for treatment of common postoperative complications.

METHODS: Initial checklists were based on best evidence, with expert clinician review. Casenote
review was performed, comparing checklist item completion with outcomes. Logistic regression was
performed for risk of further morbidity, considering American Society of Anesthesiology grade, age,
sex, and checklist compliance. Checklists were finalized through end user multidisciplinary review.

RESULTS: Evidence-based checklists were developed. Retrospective casenote review revealed
management of 86% (31/37) of these complications to be noncompliant with checklist-mandated care.
This resulted in delays and errors in 65% (24/37) of cases, with median treatment delay of 6 hours
(interquartile range 5.4 hours). Regression analysis revealed poor checklist compliance to be to only
significant factor (odds ratio 6.75, 95% confidence interval 1.11 to 41.00, P 5 .038) for developing
further morbidity.

CONCLUSIONS: Management of complications is highly variable, with failure to adhere to best
practice principles significantly associated with an increased risk of further morbidity. This study pre-
sents an evidence-based framework for the development of checklists to standardize care.
� 2015 Elsevier Inc. All rights reserved.

Despite continuing advances in surgical care, postoper-
ative complications remain a common and accepted risk of
surgery. Morbidity rates of up to 50% following major
gastrointestinal surgical procedures are reported.1,2 The
effective identification and amelioration of adverse events
in the postoperative phase is vital to the successful recovery
of patients who suffer complications. Unfortunately, this is
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not always the case, with the quality of management of
complications shown to vary greatly between institutions,
as reflected by differing rates of death following the devel-
opment of complications, that is, failure to rescue.3,4

Investigation of the factors underlying this variability has
identified certain structural factors, such as nurse:patient
staffing ratios.5 However, this has accounted only for a small
proportion of clinical variability seen. In a recent survey of
7,906 American surgeons, over 70% of respondents attributed
witnessed medical errors to individual-level factors (ie, pro-
cess), rather than system-level (structural) factors.6 Studies
of error and patient safety have indicated that the majority of
such process errors may be classified as errors of omis-
sion,7–9 defined as mental lapses or attentional failures,10

rather than active errors of commission, resulting in deviation
from ideal practice and placing patients at risk of harm.

The reduction and mitigation of such failures, experts
such as James Reason suggest,10 are best addressed through
checklists or protocols. Functioning as mental aids or
prompts, checklists can be effective in the structuring of
both crisis management as well as routine care, with wide-
spread use of checklists in other high-complexity industries
such as aviation.11 In these industries, checklists exist to
guide the management of specific crises, such as engine
flameouts or a failure to deploy landing gear. Thus far, check-
lists in surgery have been most widely employed as preoper-
ative checklists12 or to guide patient postoperative care in
best case models of recovery. In this form, the effectiveness
of checklists to promote adherence to best practice, and
reduce variation in care, is well establishedwith enhanced re-
covery protocols.13 Care outcomes have been shown to
improve significantly in relation to levels of compliance
with care protocols defining best practice care.14

Diagnosis-specific checklists have been more recently
introduced for themanagement of operating room crises.15,16

The standardizedmanagement of critical events such as oper-
ating room fires, or a failed airway, was significantly
improved with the introduction of crisis checklists in a recent
study reported by Arriaga et al.15 However, although intrao-
perative crises are, fortunately, rare (with an incidence of
,1.5%),17 this stands in stark contrast to the high incidence
of postoperative complications which may affect as many as
half of the patients following major surgery.

The variability in the management of postoperative compli-
cations occurs despite established, evidence-based guidelines
for the treatment of many of the most common complication
types, such as catheter-associated urinary tract infections.18 It
therefore stands to reason that a similar approachmay be effec-
tive for postoperative crises also. We hypothesized that the
development of checklists for common gastrointestinal surgical
complications might therefore have a significant impact on
reducing error and standardizing management of these condi-
tions. This study sought to identify themost commoncomplica-
tions occurring after complex gastrointestinal surgical
procedures, and presents a structured development and valida-
tion of treatment checklists for patient management.

Methods

We adopted a multiphase, iterative design process. This
was based in part on previously published checklist design
methodologies, and involved initial literature review, fol-
lowed by expert assessment, casenote-based validation, and
end user feedback (Fig. 1).16,19,20

Literature review

An online search of recently published literature was
performed. The PubMed online database was searched for

Figure 1 Iterative checklist development process.
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