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to evaluate local outcomes and clinical standards of practice with regional, na-
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Methods: A review of medical records between January 2014 and December
2021 of patients who undergo an EL. Data collected include patient demograph-
ics, clinical information, compliance to KPIs and the primary outcomes of 30-day
mortality and LOS.

Design: This is a descriptive quantitative study. The inclusion and exclusion cri-
teria were similar to those defined in NELA and ANZELA-QI.

Setting and Participants: The general surgeons at the rural hospital provide
emergency surgery services for the North-West Queensland community.

Main Outcome Measures: To review local clinical outcomes of 30-day mortal-
ity, LOS, and adherence to perioperative KPIs.

Results: Overall, 84 patients met inclusion criteria. The median age (IQR) was
61 (48.8-70.3) years. The 30-day mortality was 3.6% and mean LOS was 12.8
(+13.4) days which was secondary to the low-risk patients within the data set.
Compliance to KPIs (>80%) was achieved in five of eight standards assessed.
Conclusion: Local outcomes appear to be comparable to national and interna-
tional benchmarks and a similar rural setting. The audited cohort outperformed
the national standard in adherence to perioperative KPIs.
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1 | INTRODUCTION

Emergency laparotomy (EL) is a major operation in gen-
eral surgery that is often performed in critically unwell
patients.'™ In Australia and New Zealand (NZ), it is es-
timated that approximately 20000 people undergo EL
each year™® and these are associated with a high morbid-
ity and mortality rate.”® The most common indications
for EL in Australia and NZ are intestinal obstruction and
viscus perforation.®*!° The National Emergency Lapa-
rotomy Audit (NELA) undertaken in the UK since 2013
collects prospective data on approximately 25000 ELs
each year.11 Since its initiation, there has been a pro-
gressive improvement in clinical outcomes, specifically
reduced mortality, and length of stay (LOS) through the
implementation of perioperative key performance indi-
cators (KPIs).!™

The most recent seventh annual NELA audit (2019-
2020) reported a reduced 30-day mortality rate of 8.7%
(11.8% in Year 1) and average LOS of 15.1days (19.2days
in Year 1)."" The success of NELA in identifying areas
requiring improvement in both management and clini-
cal outcomes has encouraged similar audits in Australia
which subsequently reported a 30-day mortality of 5.2%—
8.4%, LOS of 15.5days, but poor compliance with the rec-
ommended KPIs."**'? The Australian and New Zealand
Emergency Laparotomy Audit Quality Improvement
(ANZELA-QI) pilot study was thus developed to evalu-
ate the perioperative care and outcomes of Australian
patients undergoing EL against international benchmark
standards.

The North-West Queensland health service district
has a core catchment population of over 32000 across
an area of approximately 300000 square kilometres.
It services many of the peripheral hospitals and re-
mote community health centres within North-Western
Queensland and the Gulf of Carpentaria including
Doomadgee, Normanton, Mornington Island, Cloncurry
and Julia Creek. Surgical care is provided in a Clinical
Services Capability Framework (CSCF) Level 4 Special-
ist Service Base hospital with 80 beds. The Emergency
Department treats almost 8000 patients quarterly. The
general surgical department is serviced by a single resi-
dent general surgeon along with a rotating roster of visit-
ing general surgeons. The health service maintains basic
intensive care facilities but does not possess tertiary
level interventional radiology, sub-specialty surgical
or physician support services. Patients requiring these
services are transferred by the Royal Flying Doctor Ser-
vice to the nearest tertiary referral centre in Townsville,
approximately 900 km away. There is limited informa-
tion on clinical outcomes following EL in rural hospi-
tals with only one previous audit, the Rural Emergency

What is already known about this subject

« The success of NELA has prompted similar
studies in Australia to utilise perioperative KPIs
to reduce mortality and average length of stay.

« Australian EL mortality rates compare fa-
vourably with similar international studies
but clinical outcomes from rural hospitals are
poorly represented in large-scale multicentre
Australian studies.

What this study adds

« Clinical outcomes in the MELA cohort appear
to be comparable to national and international
benchmarks and outperforms the national
standard in perioperative KPIs.

« Implementing key recommendations utilising
existing resources may have significant benefits
in perioperative care and aid complex deci-
sion making in challenges specific to the rural
setting.

Laparotomy Audit (RELA)."® The objective of this study
was to generate a rural EL audit (MELA) to evaluate
local outcomes and clinical standards of practice with
regional, national and international benchmarks based
on those reported in RELA, ANZELA-QI and NELA re-
spectively. Additionally, it will help to identify specific
evidence based perioperative KPIs that may be recom-
mended for implementation in the local setting.

2 | METHODS

This clinical audit uses de-identified patient data col-
lected from existing paper and electronic charts over
an 8-year period (January 2014 to December 2021) at
a single site. Data prior to this date were unavailable
for review due to missing operative records. Human
Research Ethics Committee (HREC) approval with
waiver of patient consent and Site-Specific Applica-
tion (SSA) was obtained through the local district
health service via the Ethical Review Manager plat-
form (HREC/QTHS/89809). The inclusion and exclu-
sion criteria were similar to those defined in NELA and
ANZELA-QI (detailed in Appendix S1 for review)'!: (a)
emergency admissions for patients over the age of 18
undergoing an EL during the specified time period for
surgery involving the stomach, small or large bowel or
rectum and (b) for conditions involving perforation,
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ischaemia, abdominal abscess, bleeding or obstruction.
The following conditions were also excluded: (c) any
EL where the primary pathology involves the appendix,
oesophagus, spleen, liver, gallbladder, biliary tree, pan-
creas, genitourinary or gynaecological organ, (d) any
pathology caused by blunt or penetrating trauma and
(e) non-elective hernia repair without bowel resection
or adhesiolysis."*

The data collected include (a) demographics such as
age, sex and Indigenous status, (b) clinical information
such as the emergency booking category (EBS) as per the
Australian Department of Health Emergency Surgery Ac-
cess Guideline (A, requiring immediate surgery <1h; B,
requiring critical surgery <4h; and C, requiring priority
surgery <24h), the American Society of Anaesthesiol-
ogists (ASA) score, indications for EL and the operative
management provided. The primary outcomes assessed
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were the 30-day post-operative mortality rate and total
LOS. In cases where the patient was transferred to a ter-
tiary facility and back transferred to the peripheral hospi-
tal, the total LOS was calculated and defined as the total
number of days spent as an inpatient until safe discharge
to a home destination. Secondary outcomes such as un-
planned returns to theatre and post-operative transfer to a
tertiary facility were also analysed. These results are tab-
ulated against regional, national and international figures
seen in Table 1.

The KPIs analysed were: (a) preoperative reporting
of any computed tomography (CT) scan by a consultant
radiologist, (b) preoperative mortality risk assessment
(PRA), (c) timely access to theatre appropriate for ur-
gency of surgery, (d) consultant surgeon and anaesthetist
presence in theatre, (e) critical care admission commen-
surate with preoperative risk and (f) involvement of a

TABLE 1 Comparison of overall results MELA, ANZELA-QI, NELA 7th Year (2019-2020) and RELA.

MELA

Patient characteristics

Number of cases (N) 84

Median age (years) 61

Median PRA using risk prediction tool® (%) 2.3
Operative indication (N, %)

Obstruction 51 (60.7%)

Sepsis 20 (23.8%)

Other 13 (15.5%)
Operative access (N, %)

Open 75 (89.2%)

Laparoscopic converted to open 9 (10.7%)

Laparoscopic/laparoscopic assisted N/A
Procedure performed (N, %)

Adhesiolysis 26 (31.0%)

Small bowel resection 19 (22.6%)

Right colectomy 14 (16.7%)

Exploratory laparotomy 2 (2.4%)
Complications (N, %)

Unplanned return to theatre 4 (4.8%)

Post-operative inter-hospital transfers 10 (11.9%)
Outcomes

Mean LOS (days) 12.8¢

30-day post-operative mortality (%) 3.6

90-day post-operative mortality (%) 2.4

ANZELA-QI NELA RELA
2886 21846 51

- 67° 62

- 6.3° 3.5

= 13357 (61.1%) =

- 8841 (40.5%) =

- 174 (0.8%) -

- 17604 (80.6%) 30 (58.8%)
- 1660 (7.6%) 19 (19.6%)
- 2582 (11.8%) 11 (21.6%)
- 4109 (18.8%) 11 (21.6%)
= 3163 (14.5%) 10 (19.6%)
= 3000 (13.7%) 15 (29.4%)°
- 398 (1.8%) -

23 (0.9%) 1043 (4.8%) 7 (13.7%)
- - 8 (15.7%)
15.5 15.1 10.0¢

7.1 8.7 0

- 12.6 =

*MELA risk prediction tool used the NRPC, whereas both NELA and RELA used the Portsmouth-Physiological and Operative Severity Score for the

enumeration of Mortality and Morbidity (P-POSSUM).

"Median age and predicted 30-day post-operative mortality using the risk prediction tool of the NELA cohort is based on 4th Year Patient Report (2016-2017),

current 7th Year data were not reported.'

“RELA patient cohort was inclusive of all colectomies and did not differentiate the type of colectomy performed.

dIncludes the length of inpatient stay following post-operative transfer to another hospital.
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specialist physician for patients >65years old. These
standards were chosen on the basis to allow comparison
between ANZELA-QI and had also been identified by
NELA to be of value.’ The PRA was calculated retrospec-
tively using the NELA risk prediction calculator (NRPC)
to determine the 30-day risk of mortality. Compliance to
KPIs is shown using ‘traffic’ light graphics (green >80%,
amber >50%-80% and red <50%) and are outlined in
Table 2 against ANZELA-QI and NELA benchmarks.
All statistical analyses were conducted using Micro-
soft Excel (Microsoft, Redmond, WA, USA) and Jamovi
Statistics (Jamovi, Newcastle, Australia). Data collected

were stored within a password-protected Microsoft Excel
spreadsheet on an encrypted USB. Each patient entry was
deidentified and allocated a unique numerical indicator to
be used as a reference aid. All data will be deleted within
7 years of project completion.

3 | RESULTS

During the 8-year period, there was a total of 157 patients
who underwent an EL, of which 84 were eligible for in-
clusion in the audit and 73 patients were excluded based

TABLE 2 Comparison of compliance to recommended care standards.

Number achieved care standards, n (%)

Key standard

Hospitals admitting patients as
emergencies must have access
to CT scanning 24 h per day

An assessment of mortality risk
should be made explicit to the
patient and recorded clearly
on the consent form and in the
medical records

Hospitals should ensure theatre
access matches need and ensure
prioritisation of access is given
to emergency surgical patients
ahead of elective patients

Each high-risk case should have
the active input of a consultant
surgeon or anaesthetist

Highest risk patients should be
admitted to critical care

Patients >65years old should
have multidisciplinary input
including early involvement of
geriatrician teams

KPI MELA ANZELA-QI NELA
KPI 1: Proportion of all EL patients who 1747 (68.1%) 14394 (65.9%)
received a preoperative CT scan which N=2565 N=21846

was reported on by a consultant
radiologist preoperatively

KPI 2: Proportion of patients with risk
assessment documented preoperatively

KPI 3: Proportion of patients arriving in
theatre within a time appropriate for the
urgency of surgery

1351 (59.7%)
N=2263

KPI 4: Proportion of patients with a
calculated preoperative risk of death >5%
for whom both a consultant surgeon and
consultant anaesthetist were present in
the theatre

445 (75.2%)
N=592

KPI 5: Proportion of patients with a
calculated preoperative risk of death
>5% for whom a consultant surgeon was
present in the theatre

KPI 6: Proportion of patients with a
calculated preoperative risk of death >5%
for whom a consultant anaesthetist was
present in the theatre

KPI 7: Proportion of patients with a
preoperative risk of death >10% who
were directly admitted to critical care
post-operatively

296 (69.7%)
N=425

KPI 8: Proportion of patients aged 65years or
over who were assessed by a specialist in
elderly medicine

Abbreviations: CT, computed tomography; N, total sample size.

*NELA defined patients aged 65 and frail or over 80years old. Frailty scoring is defined according to the Clinical Frailty Scale (CFS). NELA classified patients
with a score between 1 and 4 as not frail and frail where the CFS >5.
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on the above exclusion criteria outlined in Figure 1. There
was no available data for patients transferred for tertiary
care pre-operatively or the proportion who declined or
were not offered surgery. Within the EL cohort, there were
47 (56.0%) males and 37 (44.0%) females with a median
(IQR) age of 61 (48.8-70.3) years. At the time of presen-
tation, 37 patients (44.0%) were >65years of age. PRA for
EL was not routine standard practice within the rural hos-
pital, and therefore data related to this was lacking and
thus calculated retrospectively. The mean (£SD) and me-
dian (IQR) calculated PRA was 5.1 (+7.2) % and 2.3 (0.6—
6.4) % respectively. Fifty-nine patients (70.2%) had a low
mortality risk of <5%, 10 patients (11.9%) had a high risk
of 5%-10% and 15 patients (17.9%) with the highest mor-
tality risk category of >10%. The median ASA score was 3
(2, 3). The most common indications for EL in descending
order were bowel obstruction (60.7%), sepsis (23.8%) and
other (15.5%). The surgical approach was open in 75 cases
(89.2%) and laparoscopic converted to open in nine cases
(10.7%). The three most commonly performed procedures
for EL in descending order were adhesiolysis (26; 31.0%),
small bowel resection (19; 22.6%) and right colectomy (14;
16.7%). Four patients (4.8%) had an unplanned return to
theatre (URTT) and 10 patients (11.9%) required a post-
operative inter-hospital transfer (Table 1). The 30-day
mortality of the audited ELs was three cases (3.6%), includ-
ing one patient with an URTT, and was post-operatively

[ Identification ]

—

[ Inclusion

transferred for tertiary level care. The mean and median
post-operative LOS, excluding patients who died within
30days, was 12.8 (+13.4) and 10 (6-12) days respectively.

Overall compliance with the KPIs for the 8-year period
is shown in Table 2. It can be seen that high compliance
with the standard (green) was achieved in five of the eight
KPIs assessed. This included preoperative reporting of any
CT scan by a consultant radiologist, a consultant surgeon
and anaesthetist presence in theatre for patients with a
calculated preoperative risk of death >5%, and direct crit-
ical care admission of patients with a preoperative risk
of death >10% (KPI 1, 4-7). There was poor compliance
(<50%) in three standards including, preoperative docu-
mentation of risk assessment (KPI 2), patient arrival in
theatre within the appropriate timeframe in accordance
with the Emergency Surgery Access Guideline (KPI 3), and
post-operative assessment by a specialist physician team
when age was greater than 65years (KPI 8). There was
missing data relating to KPI 3 and KPI 8 with 57 (67.9%)
and 2 (1.7%) incomplete patient records respectively.

4 | DISCUSSION

The outcomes of ELs performed in the rural setting
are poorly reported in existing literature. To date, this
is only the third paper focusing on the results of rural

Exploratory laparotomy records obtained for defined
period January 2014 — December 2021, n = 157

Exclusion criteria applied, n=73

Primary pathology involving appendix, oesophagus,
spleen, liver, gallbladder; biliary tree, pancreas,
genitourinary or gynaecological organ

Pathology caused by blunt or penetrating trauma

Non-elective hernia without bowel resection or
adhesiolysis

Included and fulfils inclusion criteria, n= 84
Emergency presentation for patients > 18 years old

Surgery involving the stomach, small or large bowel or rectum

[ Anansis |

Analyzed,n=84

Transfer to tertiary facility, n = 10

30-day mortality, n=3 (1 case
transferred)

)

[ Follow up

Safely discharged
from care, n =81

FIGURE 1 STROBE flowchart (STROBE, Strengthening the Reporting of Observational Studies in Epidemiology).
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emergency surgery in Australia, with two previous
studies both originating from the same regional area in
South Australia.">"> The most recent large-scale multi-
centre study (ANZELA-QI) evaluating these outcomes
included 24 Australian hospitals contributing a total of
2866 patient cases with less than half of the participat-
ing hospitals originating from a regional or rural loca-
tion." The MELA cohort compares favourably with a
reduced mean LOS (12.8 vs. 15.5 vs. 15.1days), and 30-
day post-operative mortality (3.6% vs. 7.1% vs. 8.7%) to
both national (ANZELA-QI) and international (NELA)
benchmarks respectively. The lower-than-expected mor-
tality may be explained by the lower median age with
a retrospectively calculated PRA and the missing data
related to patients transferred preoperatively or were not
offered surgery.

The MELA cohort has a median age and PRA differ-
ence of 6years and 4% respectively when compared to
NELA. This is significant, as a younger age cohort is more
likely to be associated with less comorbidities, lower risk
and mortality and a reduced LOS. The different PRA cal-
culations used in MELA (NPRC) vs. P-POSSUM (NRPC
vs. P-POSSUM) was not a major confounding factor as
both are equally sensitive and useful tools for predicting
30-day mortality in high-risk patients.” In the rural set-
ting, the MELA cohort was younger in median age (61
vs. 62 years) with a lower PRA (2.3% vs. 3.5%) when com-
pared with RELA. Patient selection is also an import-
ant variable. For presentations with severe pathology,
some patients are not offered a surgical option leading
to palliation or an opinion that surgical care should be
definitively provided by a tertiary level centre at the
first instance. Overall, this is suggestive that the MELA
cohort of patients are undergoing emergency general
surgery at a younger age with a lower preoperative risk
profile in comparison to a similar rural setting, national
and international cohorts.

Five of eight KPIs were met by the majority (=80%) of
patients in MELA as opposed to only two in ANZELA-QI,
but similarly, six of eight were met by the majority for
NELA. The care standards directly controlled by surgeons
and anaesthetists were the KPIs achieved by the majority
that was common to all three cohorts." The key care stan-
dard to improve upon appears to be PRA documentation.
This has downstream implications on the other KPIs as it
may help to dictate timely access to theatre, prescribe the
on-site presence of a consultant surgeon and anaesthetist
for high-risk patients and their post-operative disposition
(i.e. need to be transferred and/or monitored in an intensive
care unit). This preoperative, quantitative identification of
high-risk patients and their predicted mortality is invalu-
able to the perioperative team during the informed consent
process. One possible method to improve compliance with

routine PRA documentation may include incorporating the
risk assessment score as a mandatory field in the emergency
surgery booking form. This would allow high-risk patients
to be clearly flagged to the perioperative team to ensure the
patient receives the appropriate key standards.”* The in-
complete data set of 57 patient records (67.9%) relating to
KPI 3 (timeliness to theatre) was due to a combination of
inadequate chart documentation and the recent implemen-
tation of an electronic emergency surgery booking software.
Consequently, the low percentage (26.0%) of seven patients
achieving KPI 3 may not be a true representation given the
large proportion of missing data points.

The second recommendation is that patients over the
age of 65 should be reviewed by a specialist physician
or geriatrician to facilitate patient-centred interventions
that have been shown to result in improved patient out-
comes.'®!” NELA defines this criterion additionally, by
frailty the Clinical Frailty Score (CFS) >5 as it is asso-
ciated with greater risks of postoperative mortality and
morbidity and is independent of age.'® Similar to the
utility of the PRA, frailty scoring should be considered.
The MELA cohort performed better than the national
and international benchmarks, but it remains a care
standard that is poorly lacking worldwide, with compli-
ance <50%, and only one Australian hospital reaching
the 80% threshold (ANZELA-QI).! For a rural setting
such as the MELA cohort, this is equivalent to approx-
imately 4-5 patients over the age of 65 undergoing EL
per year requiring additional multidisciplinary and phy-
sician team input, which would not pose a significant
burden on existing resources.

The relatively under-resourced rural setting proposes
a unique challenge during the management of patients
who are at higher risk of post-operative morbidity and
mortality. In addition, the decision for and timeliness
of interhospital transfer is subject to multiple unpre-
dictable factors such as distance, mode and availability
of transport, weather conditions and receiving hospi-
tal bed availability. Delayed transfer to a tertiary cen-
tre when indicated is also an independent predictor of
morbidity and mortality, as well as the associated in-
creased LOS in acute surgical patients."® The proportion
of post-operative inter-hospital transfers in MELA was
similar to RELA at approximately 15% which is a mea-
surable variable for the consultant surgeon to consider,
as planning these transfers are often time critical and yet
unpredictable.

Limitations to this audit include its retrospective na-
ture, the small relatively low-risk sample size from a rural
single-centre and the missing data that limit the ability to
match our data with those of other studies. This precludes
further data assessment and comparisons using more
comprehensive statistical analysis to determine statistical
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significance of calculated differences. Prospective collec-
tion of data would also be beneficial for outcome measure-
ment that can provide supporting evidence to the benefits
of adopting perioperative KPIs in similar rural settings.
This could encourage an increased representation of rural
surgery outcomes and allow further participation in col-
laborative, larger multicentre prospective studies to yield
results similar to the ANZELA-QI and NELA. Anticipated
barriers to this include funding sources, gaining appropri-
ate HREC and site-specific approval. The National Clinical
Quality Registry (CQR) is responsible for navigating these
challenges and a proactive leadership approach is required
to transform the success of the ANZELA-QI pilot proj-
ect into the improved clinical outcomes derived from the
yearly NELA report.

5 | CONCLUSION

MELA has helped to identify that local EL outcomes
appear to be comparable to national and international
benchmarks, as well as another rural setting. Recom-
mended KPIs in the MELA cohort outperformed the
national standard and the key recommendation is the
documentation of preoperative risk assessment that may
have direct consequences on subsequent care standards.
This information will provide important information in
planning the appropriate use of finite resources and aid
complex decision making for interhospital transfers, a
unique challenge specific to the rural and regional set-
tings. Rural surgical audits and ongoing acquisition of
high-quality data should be encouraged to allow bench-
marking for clinical outcomes in the rural population.
Our reported outcomes are encouraging, but additional
benefits may be derived from prospective evaluation and
participation in a national emergency laparotomy project
to improve surgical care in the rural setting.
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