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CLINICAL DIRECTOR’S REPORT
The Northern Territory Audit of Surgical Mortality (NTASM) Report
represents a summary of audit findings for all the years in which the
Northern Territory (NT) has participated in the audit of surgical mortality.
It is encouraging to have full participation from all
surgeons, public hospitals and private hospitals in
the NT. This very broad-based support has resulted
in the collection of robust data relating to surgical
mortality and surgical process in the NT. This data
allows possible recommendations to be made that
may improve healthcare delivery in the NT.

recommend that healthcare professionals have
appropriate knowledge, skills and resources
to manage patient transfers to centres of
excellence for more comprehensive assessment
and/or surgical treatment. There is a need for
complex social and medical support services for
patients requiring transfer.

This NTASM report notes multiple comorbidities
(diabetes, alcohol abuse, cigarette smoking, and
domestic violence) in Aboriginal and Torres Strait
Islander persons in the NT.

The NTASM data also indicate significant head
injury pathologies. With no resident neurosurgeon
in the NT, general surgeons undertake neurosurgery
procedures. The NTASM recommends that
continuous education opportunities be afforded
to these general surgeons, with regular hands-on
opportunities to update and maintain skills. Although
attracting a neurosurgeon on a permanent basis to
the NT might at this point seem impossible, careful
thought must be given to the opportunity to do this
within the coming few years.

This report also shows a 19 year age difference with
respect to surgical mortality between Aboriginal
and Torres Strait Islander persons compared with
non-Aboriginal and Torres Strait Islander persons.
Healthcare administrators and professional societies
must collaborate closely in trying to reduce this gap.
Data in this report highlights issues relating to
distance and delays. The NTASM recognises that
there is only one large capital city trauma centre
in the NT, and thus distances and transfers
warrant careful attention. The NTASM would

Dr John North
NTASM Clinical Director
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I trust this report will be of interest to both surgeons
and health administrators. The report allows
administrators to think about the possible institution
of some of the NTASM recommendations to improve
healthcare process in the NT.

NTASM STEERING COMMITTEE CHAIRMAN’S
REPORT
The NTASM continues to provide accountability of surgeons, not
only to their peers, but to hospital administrators, politicians, other
health funding bodies and to the wider NT community.
By way of this report, NT surgeons affirm their responsibility to these groups. All surgeons need to be vigilant
to ensure they are providing the best possible care for their patients. The NTASM provides a vehicle to monitor
progress and make change, not only of NT surgeons and their clinical activities, but also to the health systems
and processes that influence patient care.
The NTASM continues to provide significant data on the activities of surgeons within NT hospitals. Reassuringly,
all NT surgeons and all NT hospitals participate in the audit. Obstetricians and Gynaecologists now participate,
through their Fellowship of the Royal Australian and New Zealand College of Obstetricians and Gynaecologists
(RANZCOG). This current report is significant in that it provides five years of data.
From 1 July 2010 to 30 June 2015 there were 306 surgically-related deaths reported to the NTASM.
Some of the main findings from this report are as follows.

1. RATES OF SERIOUS COMORBIDITIES

3. TRAUMA AND VIOLENCE

Serious comorbidities were present in 80% (196/244)
of all patients. The most frequent comorbidities
included: cardiovascular, respiratory, diabetes and
renal disease. The rates of diabetes and hepatic
disease were considerably higher than those of other
states and territories throughout Australia.

Trauma and violence continue to be major sources
of mortality in the NT. Trauma was present in
27% (53/195) of all deaths, with just over half of
these trauma cases associated with falls. Public
violence and domestic violence each accounted for
approximately one-quarter of the cases associated
with violence. Trauma was more prevalent in nonAboriginal and Torres Strait Islander persons:
approximately one-third of trauma cases were
Aboriginal and Torres Strait Islander persons.
Although the NT has a nearly three-fold increased
rate of deaths due to motor vehicle accidents (MVAs)
compared with the rest of Australia,[2] only onequarter of the NTASM trauma cases were associated
with traffic accidents.

2. ABORIGINAL AND TORRES STRAIT
ISLANDER PERSONS
Aboriginal and Torres Strait Islander persons are
over-represented in the NTASM, comprising 37%
(91/245) of cases and 26.8% (61,996/231,331) of the
NT population.[1] Aboriginal and Torres Strait Islander
patients were younger than non-Aboriginal and
Torres Strait Islander patients at death. In the age
groups below 60 years, 71% of the patients were
Aboriginal and Torres Strait Islander persons. When
the age is capped at 50 years then Aboriginal and
Torres Strait Islander persons were at twice the risk of
serious comorbidities compared with non-Aboriginal
and Torres Strait Islander persons. No differences
in clinical management issues were noted between
Aboriginal and Torres Strait Islander persons and
non-Aboriginal and Torres Strait Islander persons.

4. INFECTION
Infection was reported in a high proportion of cases
(37%; 70/187), with septicaemia and pneumonia the
most common types of infection. Of the patients with
infections, two-thirds acquired the infection prior to
admission. This contrasts to national data in which
41% were admitted with an existing infection. Rates
of pre-hospital infections were significantly higher in
Aboriginal and Torres Strait Islander persons, at 77%
of all infections. This high rate of infections may relate
to increased comorbidities that predispose individuals
to infection, as well as other lifestyle choices that may
lead to infections.
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NOTABLE RECOMMENDATIONS
1. HIGH-RISK PATIENTS AND EFFECTIVE
HEALTH CARE DELIVERY

4. DISTANCES BETWEEN REMOTE HEALTH
CENTRES AND MAJOR HOSPITALS

Most patients admitted are high-risk patients. In
some cases an intensive care unit (ICU) facility was
not used when it should have been. This report
recommends improved communication between
teams when care of a patient is shared. It also
recommends increased use of pre-procedure
meetings, an example of which is the complex-case
committee at the Royal Darwin Hospital.

Delays of patient presentation, not only to the
major hospitals but also to community health
centres, remain common in the NT. The tyranny
of distance at NT communities may be reduced
by implementation and facilitation of TeleHealth
services, improved and enhanced transport
services, plus support and education of doctors
and nurses at remote communities. Systems need
to be developed to ensure that patients who are
seen in the community are not lost to follow-up
and that they attend all scheduled visits.

2. SUPPORT OF NT SURGEONS
The NT does not have resident surgeons from all
the surgical subspecialties, such as Neurosurgery,
but relies upon visiting surgeons. Further, the
number of surgeons per head of population is
low in the NT, when compared with the rest of
Australia. The NT continues to rely on locum
surgeons to supplement the surgical workforce.
To address this, the report recommends the
appointment of more resident surgeons.

3. TEAMWORK BETWEEN COMMUNITY
HEALTH SERVICES, PATIENTS AND THEIR
FAMILIES
Comorbidities associated with lifestyle choices are
high in the NT. This report recommends increased
education on the effects of lifestyle choices,
increasing the profile of the NT Government’s
initiatives to educate and control alcohol use and
sales, plus support for the delivery of social services.
This is most important in communities, in order to
“close the age gap” of Aboriginal and Torres Strait
Islanders person’s life expectancy.
Dr John Treacy
NTASM Chairman
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5. DOMESTIC VIOLENCE
Rates of domestic violence and resultant deaths
remain high in the NT. The NTASM needs to
incorporate data on domestic violence in future
reports. The NT Government Department of Health
should increase education around domestic violence
for both genders. NT Hospitals should provide a safe
environment for persons to feel comfortable when
reporting domestic violence.

SHORTENED FORMS
ACT

Australian Capital Territory

QASM

Queensland Audit of Surgical
Mortality

AIHW

Australian Institute of Health and
Welfare

QLD

Queensland

ANZASM

Australian and New Zealand
Audits of Surgical Mortality

RACS

Royal Australasian College of
Surgeons

ASA

American Society of
Anaesthesiologists

RANZCOG

Royal Australian and New
Zealand College of Obstetricians
and Gynaecologists

CI

confidence interval

RR

risk ratio

FLA

first-line assessment

SA

South Australia

FRACS

Fellow of the Royal Australasian
College of Surgeons

SAAPM

South Australian Audit of
Perioperative Mortality

HDU

high dependency unit

SCF

surgical case form

ICU

intensive care unit

SET

Surgical Education and Training

IMG

International Medical Graduate

SLA

second-line assessment

IQR

interquartile range

MBA

motorbike accident

SPSS

Statistical Package for Social
Sciences

MVA

motor vehicle accident

TAS

Tasmania

NSW

New South Wales

VIC

Victoria

NTASM

Northern Territory Audit of
Surgical Mortality

WA

Western Australia

NT

Northern Territory

WAASM

Western Australian Audit of
Surgical Mortality

OR

odds ratio
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EXECUTIVE SUMMARY
The NTASM is an external, independent, peer-reviewed audit of the
process of care associated with surgically-related deaths in the NT.
NTASM started in 2010 and is funded by the NT Government
Department of Health.
The NTASM has qualified privilege protection under Commonwealth legislation. This report covers surgically-related
deaths that occurred from 1 July 2010 to 30 June 2015 and for which the audit process is complete at the census
date of 1 July 2015.
NTASM is principally designed as a feedback mechanism for participating surgeons to encourage reflection on
surgical care and practice. The summary data for NTASM reflects a territory that is committed to surgical audit
and improving surgical care.

CLINICAL INCIDENTS

PATIENTS

There were 53 serious clinical incidents (areas of
concern or adverse events) that occurred in 31
patients.

Over the five year audit period there were 306
surgically-related deaths reported to NTASM.

SURGEONS
All surgeons in NT were participating in the NTASM.
The return rate for surgical case forms (SCFs) was
93% (285/306).

HOSPITALS
All hospitals in NT participate in the audit. This
report comprises data from the three hospitals in
which a surgically-related death occurred during
the audit period.

In NTASM, 66% of patients were male and 34%
were female. In ANZASM, 55% of patients were
male.
Serious comorbidities were present in 80%
(196/244) of patients.
The rates of diabetes (35%; 68/196) and hepatic
disease (24%; 47/196) as comorbidities were
higher in NTASM patients than ANZASM patients.
More than half of the patients (54%; 100/184)
were considered by surgeons to be at
considerable risk of death prior to surgery.

ABORIGINAL AND TORRES STRAIT
ISLANDER PERSONS
Aboriginal and Torres Strait Islander persons
comprised 37% (91/245) of surgically-related deaths.
Overall, Aboriginal and Torres Strait Islander
persons were younger (52 years; IQR 42 to 61)
than non-Aboriginal and Torres Strait Islander
persons (70 years; IQR 59 to 78).
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OPERATIVE DEATHS

TRAUMA

At least one operation was undertaken on 76%
(186/245) of patients.

Trauma was present in 27% (53/195) of patients.

A total of 286 operations were performed on the
186 patients, with an average of 1.5 operations
per patient.
Multiple operations were performed on 33%
(61/186) of patients. The number of operations
performed on these patients ranged from 2 to 10
operations.

55% (29/53) of trauma cases were associated
with falls.
23% (12/53) of trauma cases were associated
with traffic accidents.
40% (32/53) of trauma cases were nonAboriginal and Torres Strait Islander persons.

INFECTION
POSTOPERATIVE COMPLICATIONS

Infection was reported in 37% (70/187) of cases.

A total of 57 postoperative complications occurred
in 22% (40/186) of patients. The number of
complications ranged from one to four per patient.

Of the patients with infections, 63% (43/68)
acquired the infection prior to admission and
36.8% (25/68) acquired the infection during the
admission.

USE OF ICU

The main types of infection were septicaemia
(44%; 30/68) and pneumonia (31%; 21/68)

Postoperative admission to an ICU occurred in
71% (131/184) of patients.

A surgical site infection was reported for one patient.

A postoperative unplanned admission to an ICU
occurred in 27% (34/124) of patients.
Assessors felt that 13% (8/62) of patients who
were not treated in an ICU should have received
ICU treatment.
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RECOMMENDATIONS
Recommendations following the review of the NTASM report by the
the Chairman of the NTASM Management Committee have been
included in the Chairman’s report.
The following recommendation supplement those included by the Chairman of the NTASM Management Committee.

LEARNING THROUGH THE AUDIT

PATIENT MANAGEMENT

It is recognised that the audt provides surgeons with
an alternative form of learning. The audit aims to:

Most of the patients admitted in NTASM were high
risk patients.

increase the number of surgeons who participate as
first- and second-line assessors. This will increase
learning through the act of providing peer review.

When patient care is shared between multiple
disciplinary teams, awareness of the patients’
risks need to be communicated clearly
especially during clinical handover.

encourage surgeons to publish findings in their
fields of interest using the audit data.
facilitate and disseminate learnings from the audit.
Audit staff should continue to identify areas for
improvement in surgical care and address these
where possible in seminars.
review the comorbidity question in the surgical
case form to include “alcohol abuse”.
continue to promote the use of the Fellows’
Interface, thereby increasing the robustness of the
reported data.

12
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Issues with “patient assessment” continue to
be the main contributor to clinical incidents. It is
recommended earlier and definitive measures in
patient assessment and treatment be initiated.
More than half the patients who died with a
clinically significant infection, were admitted with
an existing infection. Education within communities
need to be strengthened to ensure patients
present early.

1. INTRODUCTION

KEY POINTS
The NTASM is an independent peer review
audit of the processes of care associated with
all surgically-related deaths in the NT.

Figure 1: Northern Territory Audit of Surgical
Mortality (NTASM) project governance structure
Northern Territory
(NT) Minister of
Health

RACS Council

This report covers the audit period 1 July 2010
to 30 June 2015 (census date 1 July 2015).

RACS Professional
Development and
Standards Board

All NT surgeons are participating in the audit.
All NT hospitals, both public and private, are
participating in the audit.
The primary aim of NTASM is to provide
feedback to participants about their
performance, and to encourage reflection and
learning about surgical care and practice.

1.1 BACKGROUND
The project is funded by the NT Government
Department of Health. RACS became responsible for
the management of the Western Australian Audit of
Surgical Mortality (WAASM) in 2005. The WAASM was
modelled on the Scottish Audit of Surgical Mortality,
which has operated since 1988. Its methodology, and
NTASM’s, is based on the original Scottish Audit of
Surgical Mortality (www.sasm.org.uk/).

1.2 PROJECT GOVERNANCE
The project governance structure is illustrated in
Figure 1. As part of the Australian and New Zealand
Audits of Surgical Mortality (ANZASM), NTASM
has protection under the Commonwealth Qualified
Privilege Scheme, under Part VC of the Health
Insurance Act 1973 (gazetted 23rd August 2011).
All Australian states and territories participate in the
national ANZASM process. Information about the
state and territory audits is available on the RACS
website: www.surgeons.org

NT Department of
Health

NT and Queensland*
consultant surgeons

NT Hospitals

RACS Research, Audit and
Academic Surgery Board

Australian and New Zealand
Audit of Surgical Mortality

NTASM Management
Committee

NTASM
Project staff
*Consultant surgeons from Queensland also undertake
assessments for NTASM

1.2.1 EDUCATION FOR SURGEONS
The NTASM has contributed to the surgical education
process in the NT. In particular, the NTASM has:
managed the audit process for the NT, including
the provision of 250 first-line assessment (FLA)
reports and 31 second-line assessment (SLA)
reports to NT surgeons.
published 15 volumes of Lessons from the Audit,
in conjunction with the Queensland Audit of
Surgical Mortality (QASM). The Lessons from the
Audit series contains case studies that highlight
key issues relating to surgical practice. This
publication is of interest not only to NT surgeons,
but to all who are involved in patient care in the
NT, from emergency department managers to
hospital executive teams. A list of volumes and
themes is provided below.
• Vol 1
Cardiac
• Vol 2
Perforated T-cell gastric lymphoma
undergoing chemotherapy
• Vol 3
Bronchial stump leak
• Vol 4
Abdominal sepsis following elective
laparoscopic ventral hernia repair
• Vol 5
Serious multi-trauma patients
demand serious measures
NTASM 2010 - 2015 REPORT
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•

Vol 6

•
•

Vol 7
Vol 8

•
•

Vol 9
Vol 10

•
•
•
•
•

Vol 11
Vol 12
Vol 13
Vol 14
Vol 15

Multiple systems - multiple
obstructions to best patient care?
Decision before incision!
Death after endoscopy - ‘surgical
audit’ or not?
Not in that institution…please!
History and examination are still
important for surgeons.
Communication issues.
Preoperative management.
The obese surgical patient.
When not to operate.
Postoperative complications.

1.2.2. PRESENTATIONS, PUBLICATIONS
AND COMMENDATIONS
Dr Jacob, a surgeon at the Alice Springs
Hospital and the Alice Springs representative on
the NTASM steering committee, was awarded
the Aboriginal and Torres Strait Islander Health
Medal by RACS.
Two International Medical Graduates (IMGs) at
the Royal Darwin Hospital obtained Fellowship
of the RACS.
Dr Treacy, a NT surgeon and Chair of the NTASM
Management Committee, was the lead author
of an article published in the Australian and New
Zealand Journal of Surgery entitled “Outcomes
from the Northern Territory Audit of Surgical
Mortality: Aboriginal deaths.”[3] The article used
NTASM data and showed that the standard of
surgical care was the same for Aboriginal and
Torres Strait Islander persons and non-Aboriginal
and Torres Strait Islander persons. The article
highlighted that an age gap still exists between
Aboriginal and Torres Strait Islander persons and
non-Aboriginal and Torres Strait Islander persons
at the time of death.
• findings from the study prompted a letter
from the NTASM to the Federal government,
and the Minister for Indigenous Affairs
acknowledged the NTASM age gap and
equivalency in the standard of surgical care
for Aboriginal and Torres Strait Islander
persons and non-Aboriginal and Torres Strait
Islander persons.
Seminars held in Brisbane, QLD, over the audit
period have been well attended by NT surgeons.
One seminar was convened by an NT surgeon. The
seminars have focussed on the following issues:

14
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• Queensland dilemmas: distance, delay,
deteriorating patient (2011)
• Complex surgical decision-making in modern
surgical practice (2012)
• Adverse events – systems or surgeons (2013)
• Situational awareness and the surgeon
(2014).
Presentations made at the Joint Western Australia/
South Australia/Northern Territory Annual Scientific
meetings during the audit period include:
• From Scotland to Shoal Bay (2010)
• Northern Territory surgical patient population
differences compared with the rest of
Australia and review of new mortality
questions (2012)
• A glimpse at Northern Territory (2012)
• Is quality assurance important for surgeons?
(2013)
• Audit is about learning (2014)
• Improving care for rural and remote
communities (2015)
• Learning from the audits of surgical mortality
(2015).
Attendance of meetings by NTASM staff (clinical
director, manager and project officer) include:
• Neville Taylor Research Day, Royal Darwin
Hospital (2013)
• Neville Taylor Research Day, Royal Darwin
Hospital (2014)
• Presentation to the Royal Darwin Hospital
surgeons, Royal Darwin Hospital (2014)
• RACS Northern Territory Trauma Seminar,
Darwin (2015)
The NTASM’s manager is an active member of the
RACS Reconciliation Group which meets monthly
to facilitate the integration of Aboriginal and Torres
Strait Islander persons into the College workforce,
including the surgical workforce.
An NTASM staff member attended a course held
by The BlackCard organisation entitled Above
and beyond cultural awareness. Feedback from
the course was provided to the NTASM and the
RACS Reconciliation Group.

1.3 NTASM AUDIT PROCESS
1.3.1 METHODOLOGY
The NTASM is directly notified of all in-hospital
surgically-related deaths via the surgical or medical
records departments of participating NT hospitals.
All cases in which a surgeon was responsible for, or
had significant involvement in, the care of the patient
are included in the audit, irrespective of whether the
patient underwent a surgical procedure.
The clinical details relating to the management of
each case are recorded on a standard, structured
questionnaire known as a surgical case form
(SCF), which is completed by the consultant
surgeon associated with the case. The completed
SCF is de-identified by NTASM and sent for FLA to
a surgeon of the same specialty.
In NTASM first- and second-line assessors are peer
surgeons from a different state. De-identification,
combined with the use of assessors from outside
the NT, ensures that anonymity and impartiality are
preserved, and minimises the potential for conflicts
of interest. The first-line assessor will either close the
case or recommend that the case undergo further
assessment in the form of an SLA.
Cases may be referred for SLA if:
an area of concern or adverse event is thought
to have occurred during the clinical care of the
patient and warrants further investigation.
an SLA report could usefully draw attention to an
area of surgical practice, providing an educational
opportunity for the surgeon involved in the case or
for a wider audience as part of a case note review
publication.
the information provided by the consultant
surgeon was insufficient and did not allow the
first-line assessor to reach a conclusion about
the case.
In instances where an SLA is deemed necessary,
the second-line assessor is selected by the clinical
director, based on the same criteria as for the firstline assessor. Second-line assessors are generally
considered experts in the area under review.
The methodology used by NTASM is outlined in
Figure 2.

Figure 2: Northern Territory Audit of Surgical
Mortality (NTASM) methodology

Audit of surgical mortality receives notification of death

Surgical case form sent to surgeon for completion

Completed surgical case form returned
to the audit of surgical mortality and de-identified
Surgical case form sent for first-line
assessment* by paper or Fellows’ Interface

Yes

Is a second-line assessment
(SLA) required?
Second-line
assessment*

Case closed

Feedback to surgeon
Has an appeal been
lodged on the second
line assessment?

Yes

No
Case closed
*First- and second-line assessors for NTASM are peers
surgeons from a different state

1.3.2 PROVIDING FEEDBACK
The role of the NTASM is to inform, educate,
facilitate change and improve practice by
providing feedback. The NTASM provides
feedback to surgeons and hospitals in the
following ways:
surgeons receive written feedback from assessors
regarding their cases.
surgeons receive the NTASM Report. The report
is also available from the NTASM section of the
RACS website: www.surgeons.org/ntasm.
surgeons receive de-identified summaries of SLAs
from cases in the form of the Lessons from the
Audit series. Surgeons also receive the National
Case Note Review Booklet, which comprises case
studies drawn from cases across Australia.
hospitals participating in NTASM receive clinical
governance reports on aggregated, de-identified
data comparing their hospital to the averages of
other hospitals across Australia.
surgeons can view online reports relating to their
own audit data and assessments via the Fellows’
Interface at: https://asm.surgeons.org/mortaudit/
NTASM 2010 - 2015 REPORT
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1.3.3 AUDIT INCLUSION AND EXCLUSION
CRITERIA
NTASM audits all deaths that occur in NT hospitals
while the patient was under the care of a surgeon.
However, patients who are deemed terminal before
admission and do not have operations are excluded
from the full audit process.
NTASM includes all deaths which meet one of the
following criteria:
the patient was under the care of a surgeon
(surgical admission), whether or not an operation
was performed
the patient was under the care of a physician
(medical admission) and subsequently underwent
a surgical procedure
it was a gynaecology-related case.
Cases that do not meet the inclusion criteria are
excluded from the audit by the notifying hospital.
A case will also be excluded in instances where
the NTASM is notified of a death but subsequently
decides that the case does not fall within the
inclusion criteria.

1.4 REPORTING CONVENTIONS
1.4.1 REPORTING CLINICAL INCIDENTS
The NTASM provides a SCF for the treating surgeon
to complete. The surgeon is asked to document
whether any clinical incidents occurred during the
care of the patient. Clinical incidents are reported
against the following hierarchical criteria:
area for consideration: where the clinician
believes an area of care could have been
improved or different but recognises that there
may be debate about this;
area of concern: where the clinician believes that
an area of care should have been better;
adverse event: an unintended “injury” caused
by medical management, rather than by the
disease process, that is sufficiently serious to:
• lead to prolonged hospitalisation;
• lead to temporary or permanent impairment
or disability of the patient at the time of
discharge;
• contribute to or cause death.
The surgeon is also asked to:
report the impact of the incident on the outcome,
that is, whether the incident:
• made no difference to death
• may have contributed to death
• caused the death of a patient who would
otherwise have been expected to survive.

16
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give their opinion as to whether the incident was
preventable, using the following categories:
• definitely
• probably
• probably not
• definitely not.
indicate who the incident was associated with:
• audited surgical team
• another clinical team
• hospital
• other.
First- and second-line assessors are asked to respond
to the same questions as part of the review process.
This results in a two-level peer-review process for those
cases which undergo SLA. The SLA is more in-depth
and more forensic, as the second-line assessors have
access to all available patient information through
medical records.

1.4.2 ASSESSOR OPINION
The areas for consideration, areas of concern and
adverse events contained within this report are
events ascribed to the patient by either the first-line
or second-line assessor. Throughout the report firstline and second-line assessors are both referred to
as ‘assessors’.
The assessors’ opinions are asked for in:
the categorisation of the severity of the clinical
incident (area of consideration, area of concern or
adverse event)
the effect on outcomes
the preventability of the clinical incident
with whom the clinical incident was associated.

1.4.3 ANALYSIS OF CLINICAL INCIDENTS
Reporting of clinical incidents findings are expressed
in terms that cannot identify the patient, the surgeon
or the hospital.
The NTASM primarily focuses on areas of concern
and adverse events. While data regarding areas for
consideration are collected they are considered to be
minor criticisms or suggestions regarding treatment.
Cases may be associated with more than one
clinical incident. The most serious incident has been
ascribed to the case in instances where an analysis
looks at clinical incidents reported by case.

1.4.4 DATA ANALYSIS
This report covers deaths reported to the NTASM
from 1 July 2010 to 30 June 2015. Five years of data
collection is included in this report. All data presented
in this report is from the NTASM database unless
otherwise specified. The nature of the audit process
means that some cases reported during this period

will still be undergoing review as at the census date
(1 July 2015). These cases will be included in the
next report.
Surgeons can complete the SCF and FLA online in
the Fellows’ Interface, while data from paper forms is
entered into the system by audit staff. Data is entered
and stored in a specifically designed database, a
central Structured Query Language server database
which includes a reporting engine.
Data is encrypted in the database with Secure
Sockets Layer certificates. All transactions are
time stamped and all changes to audit data are
written to an archive table, enabling a complete
audit trail for each case. Security for this system
is high. An integrated workflow rules engine
supports the creation of letters, reminders and
management reports.
To maintain data integrity, all data are routinely
checked against the original SCF and assessment
forms by the project manager or another project
officer. Data is cross-checked and the resources
used include medical record departments,
surgeons, and coroner’s reports. Data is cleaned
using logic testing and manually reviewed before
analysis. Variables are checked for extreme or
illogical values and corrections are made to the
original data.
Once cleaned, the data are downloaded
again before analysis. A total of 28 tables are
downloaded into Excel and then copied across
to Statistical Package for Social Sciences (IBMSPSS version 19.0) for analysis. A key variable that
is common to all tables can be used to combine
tables. Generally, simple frequencies and cross
tabulations are used to create the report. Graphs
are produced using either SPSS or Excel.
Qualitative analysis is performed using standard
techniques. The NTASM Project Manager
and Clinical Director independently classify
all qualitative information into groups. These
groupings are then compared and any differences
discussed until consensus is reached.

1.4.5 STATISTICAL ANALYSIS
Cross tabulations are used to calculate risk ratios
(RR).The RR is an intuitive way to compare the risks
for the two groups. (i.e. it is the ratio of the probability
of an event occurring (e.g. developing a disease) in
an exposed group compared to the probability of the
event occurring in a non-exposed group.
All RR are reported with a 95% confidence intervals
(CI). The confidence interval indicates the level of
uncertainty around the measure of effect (precision
of the effect estimate). Confidence intervals are used
so that inference can be made as the true population
effect lies between the upper and lower confidence
limits (25% and 75% limits).
If the RR is 1 (or close to 1), it suggests no
difference or little difference in risk (incidence in
each group is the same). A RR > 1 suggests an
increased risk of that outcome in the exposed
group. A RR < 1 suggests a reduced risk in the
exposed group.
If the confidence interval crosses 1 (e.g. 95%CI
0.9-1.1) this implies there is no statistical difference
between the two groups.
Medians are reported together with interquartile
ranges (IQR). The IQR shows the values for the data
within the 25% and 75% limits. It overcomes the
problems that arise with the simple range because
extreme values are ignored. It represents the middle
50% of values in a rank ordered series.

1.4.6 DATA COMPARISONS
In this report, the NTASM data is compared with
both the ANZASM national report – 2014 [4] and
its associated dataset. National and state-based
comparisions against NTASM data provide context
to the NTASM data in this report. These comparisons
allow an easy assessment of health care standards
overall. These comparisions may assist the NT
Department of Health in future program planning
for continued improvement in safety and quality of
surgical care in the NT.

In this report the numbers in parentheses (n) in the
figures and tables represent the number of cases
analysed. As not all data points were completed,
the total number of cases used in the analyses
varies. The numbers of cases included in each
analysis are provided for all tables and figures in
the report. For surgical specialities, where there
are too few numbers such that the identity of the
patient or surgeon is compromised, the surgical
specialty will not be listed and all deaths will be
aggregated under the specialty “Other”.
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2. AUDIT OVERVIEW
KEY POINTS
There were 306 surgically-related deaths reported to NTASM over the five years of the audit.
The NTASM is an independent peer review of all surgically-related deaths.

2.1 OVERVIEW OF NTASM CASES
An overview of the NTASM cases is provided in Table 1 below. Assessors completed 250 FLAs and 31 SLAs.
At the end of June 2015:
Sixteen SCFs were outstanding
No FLAs were outstanding
Five SLAs were outstanding.

Table 1: Overview of NTASM cases in the audit reporting period 2010 to 2015 (n=306)
Audit report period
2010–2015

Number of cases

Total deaths reported

306

Closed cases

245

Closed second-line assessments
Outstanding second-line assessments

5

Surgical case forms not returned

16

Excluded (terminal care case)

29

Excluded (error)*

11

*An error in reporting occurs when NTASM receives notification of a case that does not fulfil the inclusion criteria, and cannot be
included in the audit.
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3. RESULTS
3.1 CLINICAL INCIDENTS
KEY POINTS
There were 53 serious clinical incidents (44 areas of concern and nine adverse events)
which occurred in 31 patients.
85% (33/39) of the areas of concern were considered preventable.
67% (6/9) of the adverse events were considered preventable.

Clinical incidents, as defined by NTASM, include:
area for consideration – where the clinician believes an area of care could have been improved or
different but recognises that there may be debate about this
area of concern – where the clinician believes that an area of care should have been better
adverse event – an unintended “injury” caused by medical management, rather than by the disease
process, that is sufficiently serious to:
• lead to prolonged hospitalisation
• lead to temporary or permanent impairment or disability of the patient at the time of discharge
• contribute to or cause death.
note: serious clinical incidents = areas of concern and/or adverse events.
Over the five year audit period assessors identified 74
areas of consideration, 44 areas of concern and nine
adverse events as shown in Figure 3.
Figure 3: Serious clinical incidents and areas of
consideration identified by assessors (n= 127)

Serious clinical incidents (areas of concern and
adverse events) encompass issues that are
specific to surgical care and may relate to hospital
or patient management issues. They are areas
of care that were suboptimal and need to be
improved.
Areas of consideration are minor criticisms or
suggestions regarding treatment and are not
discussed further in this report.

9

The 53 serious clinical incidents occurred in 13%
(31/245) of patients. This is comparable with
ANZASM data, where serious clinical incidents
occurred in 12% (2,854/23,292) of patients across all
Australian states and territories.

44

A summary of the 53 serious clinical incidents from
this audit is as follows:
74

there were 44 areas of concern and nine adverse
events
39 of the 53 serious clinical incidents were
considered preventable (preventability was not
provided for five serious clinical incidents).

Area of consideration
(Data not available: n = 2)

Area of concern

Adverse event
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ASSOCIATIONS:
9 serious clinical incidents were associated with
the surgical team
7 serious clinical incidents were associated with
another clinical team
2 serious clinical incidents were associated
with other causes (ICU, radiology and an initial
procedure).
The distribution of association of serious clinical
incidents is shown in Figure 4.

PREVENTABLE SERIOUS CLINICAL
INCIDENTS INCLUDED:
Patient assessment problems
Choice of operation.
Decision to operate on a patient with advanced
malignancy. This looks like an unnecessary
operation but didn’t contribute to the patient’s
death.
Delay in diagnosis.
Delay in diagnosis and therefore surgery.

Figure 4: Distribution of association of serious
clinical incidents (n= 53)

9

Delay in diagnosis on initial presentation to clinic.
Preoperative preparation.
Slow recognition of severity of coronary artery
disease.
The use of ICU is not appropriate in such a
patient.
Delays

7

2

Delay in offering surgery - seven hours from
presentation.
Junior registrar reviewed the patient and the
patient spent five days on a medical ward before
diagnosis of a surgical admission.
Delay in colonoscopic management of bleeding.

35

Delay in recognising postoperative bleeding after
first operation.
Audited surgical team
Another clinical team

Hospital
Other

Note: “Other” includes (1) intensive care unit and (2) radiology
and an initial procedure.

Delay in surgical management of bleeding.
Delay to theatre.
Delay to theatre from the intensive care unit (ICU)
when bleeding – theatre not available.
Delay to transfer to ICU.
Lack of surgical input sought from admitting
medical team.
Postoperative hypotension not recognised in
recovery.
Delay to operation - five days from presentation
with septic shock.

20
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Suboptimal therapy

Failure to use facilities

Failure of the ICU to identify the abdominal
deterioration.

Displacement of nasogastric tube may not have
happened if the patient was admitted to ICU or
high dependency unit (HDU). ICU or HDU declined
to help and ought to have helped.

Decision to palliate on presentation of necrotising
soft tissue infection apparently extending into
retroperitoneum and pelvis from right lower leg.
Early enteral feeding inappropriately given, giving
rise to likely aspiration.
Fluid balance concerns.
Insertion of chest tube into the lung.
Intrapulmonary placement of sacral intercostal
chest drain with massive haemorrhage.
Postoperative bleeding in ICU.

Lack of cooperation by intensive care and high
dependency doctors.
Diagnosis-related complication
Misdiagnosis before referral to the treating
surgeon.
Reporting of original computed tomography scan
missed malignancy.

Postoperative care.

Radiological surgery – technical

Soft tissue mass blocking tracheostomy tube.

No evidence of preoperative assessment of
cardiac risk; increased cardiac risk a significant
possibility in this patient.

Communication failures
Failure of the surgical registrar to notify the
consultant of the patient’s deterioration.
The patient was very ill and had many different
doctors involved; was the surgical problem
obscured by the numbers of specialists; was there
insufficient communication between the teams?

Preoperative cardiac assessment.
Unexpected cardiac arrest leading to respiratory
failure.
Patient-related factors

Elevated blood results not known before surgery.

Failure to maintain necessary endoscopy
equipment.

Poor communication between surgical team and
intensive care.

Drugs-related factors

Senior surgical opinion only three days after
registrar saw patient.

Dosage and duration of gentamycin treatment.

Surgical documentation.

Laparoscopic surgery – technical

Open surgery – organ related

Management of coagulation at time of initial
colonoscopy and post-procedure.

Trauma to left common iliac vein.
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3.2 SURGEONS
KEY POINTS

SURGEON PARTICIPATION BY SPECIALTY
Table 2 highlights surgeon participation by specialty.

All NT surgeons participated in the audit.

Table 2: Surgeon participation by specialty

More than half of NT obstetricians and
gynaecologists participated in the audit.

Surgical specialty

The NT relies on locum surgeons to
supplement the surgical workforce.
Consultant surgeon supervision in theatre
was high.

3.2.1 OVERVIEW
All 24 NT surgeons participated in the audit. One
of the surgeons was an International Medical
Graduate (IMG).
Of the 15 obstetricians and gynaecologists in the
NT, eight have agreed to participate in the audit.
There are also 15 locum surgeons who participated
in the audit. Historically, locum surgeon involvement
in the NTASM has been a challenge. With the latest
enhancement to the NTASM database, locum
surgeons are able to self-generate a notification
of death and report the case details at the same
time. NTASM proposes that this becomes standard
practice for all locum surgeons, when a death
occurs whilst they are still at the hospital.

3.2.2 SURGEON PARTICIPATION
RACS FELLOWS
All of the participating surgeons are Fellows of
RACS. Assessor must have their RACS Fellowship
in order to do first- and second-line assessments.

RANZCOG FELLOWS
All the participating obstetricians and
gynaecologists are Fellows of RANZCOG. Fellows
of this College can participate as first- and secondline assessors for gynaecology-related cases.

Number of
surgeons*

General Surgery

17

Vascular Surgery

1

Urology

1

Orthopaedic Surgery

6

Otolaryngology, Head and Neck
Surgery

3

Obstetrics & Gynaecology

8

Plastic and Reconstructive Surgery

2

Oral and Maxillofacial Surgery

1

Total

39

*Excluded from this analysis were five surgeons who have either
retired or left practice in the NT, and 15 locum surgeons.

3.2.3 COMPLETION OF SCFS
As at the census date, 93% (285/306) of all SCFs
had been completed and returned to the NTASM.
The median time taken to return a SCF was 57
days, ranging from less than 1 day to 474 days.
Nine SCFs were returned in less than one day,
and these SCFs were completed online using
the Fellows’ Interface. The SCF for nine cases
was returned within one week.
Most SCFs were completed by the consultant in
charge of the cases (see Table 3 below).
Table 3: Grade of surgeon completing the surgical
case form (n=245)
Surgeon grade

Number of cases (%)

Consultant

198 (81%)

SET trainee

15 (6%)

IMG

13 (5%)

Fellow

11 (4%)

Service registrar

8 (3%)

SET: Surgical Education and Training; IMG: International
Medical Graduate.
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3.2.4 CONSULTANT SURGEON
INVOLVEMENT IN OPERATIONS
In total, 286 operations were performed on 186
patients. Two or more operations were performed
on 60 patients. The number of operations on
these patients ranged from two to 10. The level
of consultant input into the surgical management
of patients was high. The distribution of grades of
surgeons and their roles in the operating theatre is
shown in Table 4.
Consultant surgeons made the decision to operate
in 82% (235/286) of operations.
The consultant surgeon operated in 59%
(169/286) of operations.

IMGs performed 16 operations.
• The consultant made the decision to operate
in 63% (10/16) of these operations.
• The IMG was assisted by the consultant in
25% (4/16) of these operations.
• The consultant was present in the operating
theatre for 25% (4/16) of these operations.
Service registrars performed 15 operations and
in 56% (8/15) of these operations the consultant
made the decision to operate.
• The service registrar was assisted by the
consultant for 13% (2/15) of these operations.
• The consultant was present in the operating
theatre for 20% (3/15) of the operations.

3.2.6 SPECIALTY OF SURGEON

Table 4: Grade of surgeon deciding, operating,
assisting or in theatre (n= 286)

An overview of patients admitted by surgical
specialty is provided in Table 5. Although there
are surgeons of various specialties working
in the NT, surgically-related deaths primarily
occurred in three specialties: General Surgery,
Orthopaedic Surgery and Vascular Surgery.

Deciding

Operating

Assisting

In theatre

Consultant

82%

59%

13%

21%

SET trainee

4%

12%

21%

4%

Service
registrar

2%

5%

13%

3%

IMG

3%

6%

6%

2%

Fellow

2%

12%

8%

3%

Specialty

GP
surgeon

0%

0%

0%

0%

General Surgery

Note: the column percentages do not add up to 100%. In many
cases multiple surgeons were performing and assisting during
the operation. In addition, surgeon’s roles and involvement were
not always provided for each operation.
SET: Surgical Education and Training; IMG: International
Medical Graduate; GP: General Practice

As two of the participating hospitals are teaching
hospitals it was expected that Surgical Education
and Training (SET) trainees and service registrars
would be deciding to operate as well as performing
operations. The rate of SET trainees deciding was
4% in NTASM.

Table 5: Surgical specialty and number of patients
admitted (n=245)
Number of
patients

Percentage of
patients

196

80%

Orthopaedic Surgery

25

10%

Vascular Surgery

15

6%

9

4%

245

100%

Other*
Total

*Other: Surgical specialties include Neurology, Otolaryngology
Head and Neck and Oral/Maxillofacial.

There were no patient deaths reported for Urology,
Obstetrics and Gynaecology, and Plastic and
Reconstructive Surgery.

3.2.5 SURGEON SUPERVISION IN THEATRE

3.2.7 SURGEON SPECIALTY AND AGE
DISTRIBUTION OF PATIENTS

Consultant surgeon supervision in theatre is high
in the NT. This supervision is noted for all SET
trainees, IMGs and service registrars.

Orthopaedic Surgery patients who died were
older than General Surgery and Vascular Surgery
patients, as can be seen in Table 6.

SET trainees performed 34 operations and in 88%
(30/34) of these operations the consultant made
the decision to operate.
• The SET trainee was assisted by the
consultant in 12% (4/34) of these operations.
• The consultant was present in the operating
theatre for 15% (6/34) of the operations.
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3.2.9 OPERATION DURATION

Table 6: Surgical specialty and patient age
distribution (n=245)
Specialty

Median age
(years)

Interquartile range
(years)

General Surgery
(n=196)

59

46–74

Orthopaedic Surgery
(n=25)

72

59–86

Vascular Surgery
(n=15)

68

61–74

In the NTASM, operation duration was recorded for
82% (234/286) of operations. In the NTASM there
was substantial variation in the time spent in theatre
for patients who died in the perioperative period.

Other*
(n=9)

64

44-67

The median operation duration was 87 minutes
(IQR 60 to 120 minutes).

*Other: Surgical specialties include Neurology, Otolaryngology
Head and Neck and Oral/Maxillofacial.

3.2.8 TREATING SURGEON AND ASSESSOR
VIEWS ON PATIENT MANAGEMENT
A comparison of surgeon and assessor views on
the areas in which patient management could
have been improved is provided in Table 7. The
surgeon’s views for each case are compared with
those of the first-line assessor.
Both the decision to operate and the timing of the
operation were more likely to be considered an area
for improvement by the surgeon rather than by the
assessor reviewing the case. Assessors reviewing
cases considered preoperative management to be
the area requiring the most improvement.
Table 7: Surgeon and first-line assessor views on
patient management
Surgeons’
views
(n=186)

First-line
assessors’
views
(n=231)

7%

10%

Decision to operate

10%

6%

Choice of operation

3%

4%

Timing of operation

8%

5%

Intraoperative
management

5%

4%

Postoperative care

4%

4%

Grade of surgeon
operating

1%

1%

Area in which patient
management could have
been improved
Preoperative
management

Note: more assessors than surgeons completed this part of the
form.
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Duration of operation is an important predictor
of an adverse event in a surgical admission.
According to Kable et al.,[5] as the duration of the
operation increases so too does the risk of an
adverse event.
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The minimum operation duration was less than
10 minutes.
The maximum operation duration was
420 minutes.
There were 37 operations that exceeded
180 minutes.
In the NTASM there were fewer clinical incidents
(22%; 44/197) in operations of <180 minutes
compared with the 46% (17/37) in operations with
extended duration, (risk ratio [RR] 2.06; 95 CI 1.33
to 3.18).

3.2.10 SURGEON VIEWS IN RETROSPECT
SURGEONS AND DIFFERENT ACTIONS
Surgeons were asked whether, in retrospect, they
would have done anything differently in terms of
patient management.
In 16% (38/233) of cases the surgeon answered
that they would have done something differently.
The areas of care identified for improvement by the
surgeons covered all aspects of patient management.
A sample of comments is provided below.
DELAY IN PRESENTATION
Earlier transfer from community.
Patient was seen in the outreach clinic by the
medical team who were concerned about dementia
and recommended computed tomography scan of
brain - (two months before hospitalisation) but the
patient was delayed in getting to hospital.
PREOPERATIVE CARE
I would have preferred this patient to have been
admitted under the medical team with surgical
consultation on a joint admission with surgical and
medical teams.
I would have insisted the patient have a coronary
angiogram prior to the second operation and
possibly (easy in retrospect) before the first
operation.

CHOICE OF PROCEDURE

POSTOPERATIVE CARE

I would try to encourage the patient to have
an above knee amputation when the below
knee amputation failed to heal; rather than so
many operations. However given his multiple
comorbidities even this may have failed to heal.
The other option was palliation at an earlier stage;
however the family was not united enough to
reach a consensus.

Earlier postoperative blood transfusion and more
aggressive resuscitation.

Would have tried harder to convince patient to
have mastectomy on first presentation with sepsis
rather than agreed to ultrasound-guided drainage.
This patient was very noncompliant and repeatedly
pulled out the nasogastric tube. Retrospectively
I feel a gastrostomy to drain the stomach would
have been appropriate.

In view of her severe comorbidities like end-stage
renal failure; previous myocardial infarction and
poorly controlled diabetes; a HDU admission
would have been appropriate following surgery.
As she was quite stable in the immediate
postoperative period; me and the anaesthetist
thought it was not needed.
Engaged more active participation of medical and
HDU teams in advance of decompensation of liver
cirrhosis.
Palliated patient early. Stopped him bouncing
between nursing home and hospital. Assisted him
with his decision for non-intervention early.

DECISION TO PERFORM THE OPERATION
This patient should not have undergone any
surgery. The patient could have been referred for
palliative care.
Probably I would have reconsidered my decision
to scope this patient in light of his treatment limits
and his ongoing alcohol abuse. The patient’s
young age; however; was a compelling factor in
my decision to operate.
Think hard before scoping the frail elderly with
multiple medical problems.
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3.3 HOSPITALS
KEY POINTS

Figure 5: Distribution of patient admissions by
day of the week (n = 245)
50

Interhospital transfer was required for 13% of
patients.

40

A delay in obtaining the main surgical
diagnosis occurred in 10% of cases.

Cases (n)

All NT hospitals participated in the NTASM,
including one day surgery.

30
20

3.3.1 HOSPITAL PARTICIPATION
10

All hospitals in the NT and one day surgery
participate in NTASM. Data in this report is from
three hospitals that service Central Australia and
the whole Top End of the NT. Nearly all of the
reported deaths (99%; 242/245) occurred in the
main NT referral hospital.

3.3.2 HOSPITAL ADMISSIONS
The majority of hospital admissions were
emergencies. Emergency admissions comprised
91% (216/237) of all hospital admissions while
elective admissions comprised 9% (21/237). [Data
not available, n= 8]

Operations were performed on 91% (19/21) of
elective admission patients.
Operations were performed on 74% (159/216) of
emergency admission patients.

0
MON TUE WED THUR FRI

SUN

Patient admissions by day of the week

3.3.4 ELECTIVE AND EMERGENCY
ADMISSIONS BY DAY OF THE WEEK
Elective admissions (18%; 8/43 ) were highest on a
Wednesday. Elective admissions were less than a
quarter of all admissions for each day (see Figure 6).
No elective admissions occurred on weekends.
Figure 6: Distribution of elective and emergency
admissions by day of the week (n=245)

Interhospital transfer admissions occurred in 13%
(32/239) of patients. ). [Data not available, n= 6]

40

3.3.3 HOSPITAL ADMISSIONS BY DAY OF
THE WEEK.

30

35

Cases (n)

The number of patients admitted increased from
Monday through Wednesday. Patient admissions
peaked in the middle of the week. A similar number
of patients were admitted on Saturdays and
Sundays as on a Monday (see Figure 5).

SAT

25
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10
5
0

MON TUE

WED THUR

FRI

SAT

SUN

Patient admissions by day of the week
Emergency admission

Elective admission

Data not available: Monday, n=4; Tuesday, n=0; Wednesday, n=1;
Thursday, n=1; Friday, n=1; Saturday, n=0 and Sunday n=1.
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3.3.5 DELAYS IN MAIN SURGICAL
DIAGNOSIS

3.3.8 CASES WITH POSTOPERATIVE
COMPLICATIONS

Delays and errors in diagnosis are important
factors that contribute to deaths in perioperative
care.[6] There was a delay in obtaining the main
surgical diagnoses in 10% (23/242) of cases.

Postoperative complications are strong predictors of
death.[7.8] However, the NTASM numbers are low and
this data should be interpreted with caution.

These delays, which can be attributed to more
than one department, were associated with the
following areas:
surgical unit (n=7)

NTASM surgeons reported that 22% (40/186) of
patients had a postoperative complication. This is
statistically significantly lower than the ANZASM
rate of 34% (5,864/17,034) RR 0.62 (95% CI 0.47
to 0.82).

Delays in the main surgical diagnosis were
primarily due to unavoidable causes (n=8) and
inexperienced staff (n=6). Other reasons for delay
were patient transfer, patient optimisation and
delayed presentation to the hospital.

In the NTASM 40 patients experienced 57
complications. The number of complications per
patient ranged from one to four. More than half the
patients (63%; 25/40) had one complication and
38% (15/40) of patients had two complications.
Half the patients (53%; 8/15) with two or more
complications had a significant postoperative bleed.
More than half the patients (60%; 9/15) with two or
more complications had more than one operation
(range 2-6 operations).

3.3.6 SURGICAL DIAGNOSIS

The most frequent complications (see Figure 7) were:

For the surgical patients (n=245), the most
frequent surgical diagnoses on admission were:

other conditions (n=20)

ischaemic bowel and/or intestinal obstruction or
perforation (n=31)

tissue ischaemia (n=9)

medical unit (n=4)
general practitioner (n=1)
other departments or causes (n=13).

cerebral haemorrhage (intracerebral,
subarachnoid, traumatic subdural) (n=27)

significant postoperative bleeding (n=12)
procedure-related sepsis (n=7)

peripheral vascular disease and/or leg ulcers or
cellulitis (n=26)
malignancy (n=45)
fractured neck of femur (n=13)
septicaemia or septic shock (n=16)
severe head injury, hypoxic brain injury and/or both
(n=19)
necrotising fasciitis (n=12)
upper gastrointestinal bleeding, haematemesis
and/or bleeding oesophageal varices (n=12).

3.3.7 CASES WITH OPERATIONS
A total of 186 patients had 286 operations:
76% (186/245) of patients had at least one
operation.
Males (126/186) were more likely to have an
operation than females (60/186).
More than one operation was performed on 33%
(61/186) of patients.
The high rate of return to theatre seen in patients
may be explained by debridement of skin or muscle
being the most common operation. Debridement of
skin or muscle often requires repeat operations.
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Figure 7: Postoperative complications by type (n=57)
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*Other complications included: acute myocardial infarction, aspiration pneumonia, bleeding after second operation, extensive gastric
cancer infiltration, failure to heal, lung collapse and infection, necrotising fasciitis of abdominal wall, pneumonia, prolonged ileus and
respiratory failure, small bowel ischaemia, wound haematoma, alleged pulmonary embolism and bleeding from drain site, anastomotic
leak of small bowel, failure or adhesion and collapse of mucous fistula, respiratory failure with pulmonary embolism, secondary brain
injury and tongue swelling.

3.3.9 USE OF ICU

3.3.11 LENGTH OF HOSPITAL STAY

ICUs are essential contributors to surgical care. In
high-risk patients a planned admission to the ICU
may effectively decrease postoperative mortality.[9]

The length of stay for surgical patients is
determined by many factors.[10] The majority of
patients had been in hospital for a short time, with
22% (54/245) of patients admitted to hospital for
one day or less (see Table 8).

Care in an ICU was received postoperatively by
71% (131/184) of patients.
A postoperative unplanned admission to an
ICU occurred in 19% (34/176) of NTASM
patients compared with 17% (2,744/15,899) of
ANZASM patients.
In 13% (8/62) of cases in which the patient did not
receive support from an ICU or HDU the assessors
believed that the patient should have received
such support.

3.3.10 UNPLANNED RETURNS TO
THEATRE
Unplanned returns to theatre and unplanned
admissions to an ICU are each strong predictors
of death in surgical patients.[10-12] The rate of
unplanned returns to theatre is higher for the
NTASM patients compared with ANZASM patients.
An unplanned return to theatre occurred in 18%
(31/176) of the NTASM cases, compared with 16%
(2,580/16,652) of ANZASM cases.
The difference between the NTASM cases and
ANZASM cases is not significant RR 1.08 (95%
CI 0.78 to 1.49) and numbers remain too low for
definitive comparison.
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Table 8: Days in hospital (length of stay) before
death in NTASM and ANZASM
Length of hospital stay

NTASM
n=245

ANZASM
n=23,281

Median
(IQR)

7 days
(2–18)

8 days
(3–18)

Minimum

<1 day

<1 day

Maximum

125 days

902 days

NTASM: Northern Territory Audit of Surgical Mortality;
ANZASM: Australian and New Zealand Audit of Surgical
Mortality; IQR: interquartile range.

3.4 PATIENTS

KEY POINTS
NTASM patients were younger than those in other regions of Australia.
The profile of NTASM patients was similar to the ANZASM patients regarding significant comorbidities and
emergency admissions.
The proportion of the NTASM patients with hepatic disease was three times higher than that for ANZASM
patients.
The proportion of the NTASM patients with diabetes mellitus was twice that of ANZASM patients.

3.4.1 OVERVIEW OF PATIENTS

3.4.2 GENDER

During the five years of the audit 306 patient
deaths have been reported, of which 40 were
excluded. The excluded cases were either terminal
care cases (n=29) or cases that were reported to
the audit in error (n=11). Of the reported deaths,
80% (245/306) have completed the audit process.

An overview of the gender distribution of the
NTASM patients, compared with ANZASM patients
is shown in Table 9.

A total of 286 operations were performed in
186 patients.

Table 9: Gender distribution of NTASM patients
compared with ANZASM patients
Regional audit

Males

Females

NTASM

65.7%

34.3%

ANZASM

55.2%

44.8%

NTASM: Northern Territory Audit of Surgical Mortality
(n=245). ANZASM: Australian and New Zealand Audit of
Surgical Mortality (n=23,287; data not available: n=5; gender
indeterminate: n=7).

The age distribution by gender in Figure 8 shows
that for NT patients:
the median ages were lower than that for other
regions.
males were younger than females, which was
similar to the other regions.
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Figure 8: Age distribution by gender of NTASM patients compared with ANZASM regions
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Note: neonates excluded; (Data not available: n=3.)
M: male; F: female.
*ANZASM regions are: SA: South Australia; QLD: Queensland; WA: Western Australia; TAS: Tasmania; VIC: Victoria; ACT: Australian
Capital Territory; NT: Northern Territory; NSW: New South Wales.

3.4.3 AGE OF NTASM PATIENTS
An overview of the age distribution (in five year
intervals) of NTASM patients is shown in Figure 9:

In the age groups below 60 years, 71% (65/91)
of the patients were Aboriginal and Torres Strait
Islander persons.

72% (111/154) of patients in the age groups
above 60 years were non-Aboriginal and Torres
Strait Islander persons.

There were no Aboriginal and Torres Strait Islander
persons older than 89 years in the NTASM.

Figure 9: Comparison of the 5-year age group distribution of Aboriginal and Torres Strait Islander patients
and non-Aboriginal and Torres Strait Islander patients (n= 245)
30
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3.4.4 AMERICAN SOCIETY OF
ANAESTHESIOLOGISTS CLASS
The American Society of Anaesthesiologists (ASA)
class is an international measure of patient risk
used by anaesthetists.[13] In the NT an ASA class is
assigned to the patient by the assisting anaesthetist
prior to a procedure being undertaken.
An ASA class indicating the presence of severe
disease (ASA class 3 to 6) was assigned to 91%
(165/182) of patients prior to the patient going to
theatre. This is similar to the number of patients
in ANZASM who were assigned an ASA class of
3 to 6 (90%; 14,980/16,686). Figure 10 shows the
distribution of ASA class for NTASM patients.

The 12 patients considered ASA class 1 (a healthy
patient) prior to the incident which necessitated
admission, were admitted due to:
accidental strangulation
a massive bleed from a stab wound
ruptured visceral and multiple fractures (Motor
Vehicle Accident - MVA)
a severe traumatic head injury (MVA)
left subdural, subarachnoid haemorrhage, right
haemopneumothorax (MVA)
severe head injury with diffuse axonal injury (MVA)
multisystem trauma (pedestrian involved in MVA)

ASA class definitions

severe closed head injury
(motorbike accident - MBA)

1. A normal healthy patient.

severe traumatic brain injury (MBA)

2. A patient with mild systemic disease.

severe cerebral ischaemia due to self-harm

3. A patient with severe systemic
disease which limits activity, but is not
incapacitating.

spontaneous massive subarachnoid haemorrhage

4. A patient with an incapacitating systemic
disease that is a constant threat to life.

3.4.5 MALIGNANCY

5. A moribund patient who is not expected
to survive 24 hours, with or without an
operation.
6. A brain dead patient for organ donation.

Metastatic malignancy is a predictor of death in
surgical patients.[14]
Malignancy was present in 24% (57/238) of
patients compared with 27% (4,452/16,396) in
ANZASM patients.
Malignancy was considered to have contributed to
death in 74% (42/57) of NTASM patients and 66%
of ANZASM patients. (2,842/4,304).*

Figure 10: Distribution of ASA class

[*Data not available, n = 148]

The NTASM numbers here are low and need to be
interpreted with caution.
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3.4.6 COMORBIDITIES

60

According to the literature, comorbidities are a
stronger predictor of mortality than the type of
surgery.[8] Serious comorbidities were present in
80% (196/244) of the NTASM patients and most
patients had more than one serious comorbidity. The
distribution of comorbidities is shown in Figure 11.
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(Data not available: n=4.)
ASA: American Society of Anaesthesiologists; NTASM: Northern
Territory Audit of Surgical Mortality;

The median number of comorbidities per patient in
the NTASM was three (range 1 to 6).
The median number of comorbidities for the
ANZASM pateints was three but the range was
different (range 1 to 9).
Cardiovascular disease, respiratory disease,
diabetes and renal disease were the most
common comorbidities in NTASM patients (see
Figure 11).
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Figure 11: Distribution of comorbidities (n=244).
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Note: the most common ‘Other’ comorbidities were: alcohol abuse, vascular disease, mental health/dementia, coagulopathy, heavy
smoking, malnutrition and hypertension.

The distribution of comorbidities in the NTASM
patients compared with the ANZASM patients is
shown in Figure 12.
The proportion of the NTASM patients (23%;
47/203) with hepatic disease was statistically
significantly higher than the proportion of
ANZASM patients (8%; 1,728/21429) with
hepatic disease RR 2.87 (95% CI 2.22 to 3.70).
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The proportion of NTASM patients with
diabetes mellitus was (33%; 68/203) statistically
significantly higher than the proportion of
ANZASM patients (19%; 5,034/21,429) with
diabetes mellitus RR 1.42 (95% CI 1.17 to 1.73).
The NTASM patients had a reduced risk of
cardiovascular disease (56%; 117/203) compared
with ANZASM patients (69%; 14,770/21,429), RR
0.83 (95% CI 0.74 to 0.94). This may be an effect
of the younger age of the NTASM pateints.

Figure 12: Distribution of comorbidities in NTASM patients compared with ANZASM patients
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NTASM: Northern Territory Audit of Surgical Mortality;
ANZASM: Australian and New Zealand Audit of Surgical Mortality
Note: This covers all NTASM and ANZASM cases including those that have not completed the audit process.
Other comorbidities in both NTASM and ANZASM patients covered a wide range.
In ANZASM patients these included: alcohol abuse, anaemia, anticoagulation, bowel ischaemia, cachexia, cellulitits , coagulopathy,
dementia, humuan immunodeficiency virus/acquired immunodeficiency syndrome, malnutrition, motor neurone disease, polymyalgia
rheumatic, rheumatoid arthritis, sepsis and systemic lupus erythematosus. [Alcohol abuse was mentioned in 1% (268/20,620) of
Other comorbidities]
In NTASM patients these included: Active smoking, alcohol abuse, anaemia, anticoagulation, chronic alcoholism, Child B cirrhosis,
Child C cirrhosis, coagulopathy, dementia, hepatitis C, human immunodeficiency virus, ischaemic heart disease, malnutrition,
peripheral vascular disease and sepsis. [Alcohol abuse was mentioned in 16% (43/269) of the Other comorbities]

Although alcohol abuse as an “other” comorbidity is
based on evidence and is not a formal comorbiditiy
question, the reported rate in NTASM patients
may be related to the increased hepatic disease
comorbidity.

Figure 13: Distribution of patient risk of death
prior to surgery, as perceived by surgeons
(n=184)

3.4.7 RISK OF DEATH

11%

While the risk of surgical mortality is generally low
there are patients who are at a higher risk.[15]

3%

5%

Surgeons were asked to rate the overall risk of death,
prior to surgery, for each patient. The distribution of
the risk of death is shown in Figure 13.

26%

The risk of death was considerable or expected in
65% (120/184) of patients, similar to the risk of 63%
(10,762/17,002) in ANZASM patients.

54%

Minimal

Small

Moderate

Considerable

Expected

(Data not available: n=2)
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3.5 ABORIGINAL AND TORRES STRAIT
ISLANDER PERSONS

KEY POINTS
One-third of the NTASM patients were Aboriginal and Torres Strait Islander persons.
Aboriginal and Torres Strait Islander persons in the dataset were younger than non-Aboriginal and Torres
Strait Islander persons.
No differences in clinical management issues were noted between Aboriginal and Torres Strait Islander
persons and non-Aboriginal and Torres Strait Islander persons.

3.5.1 OVERVIEW
Almost a third of the population in the NT are
Aboriginal and Torres Strait Islander persons the
highest of any Australian state or territory.[1] This was
reflected in the surgical audit population, with the
NTASM having a higher percentage of Aboriginal and
Torres Strait Islander persons than the ANZASM.
37% (91/245) of the NTASM patients were
Aboriginal and Torres Strait Islander persons.
3% (279/8,352) of the ANZASM patients were
Aboriginal and Torres Strait Islander persons,
although complete data on this question was not
available for all States.

3.5.2 ABORIGINAL AND TORRES STRAIT
ISLANDER PERSONS AND AGE
Aboriginal and Torres Strait Islander persons who
died in the perioperative period were younger than
non-Aboriginal and Torres Strait Islander persons.
This was also seen in the ANZASM patients, as
shown in Table 10.
The difference in median ages between
Aboriginal and Torres Strait Islander persons
and non-Aboriginal and Torres Strait Islander
persons was 19 years in the NTASM and 24
years in the ANZASM.
The age distribution of Aboriginal and Torres
Strait Islander persons and non-Aboriginal
and Torres Strait Islander persons in NTASM is
shown in Figure 9.

Table 10: Age at death of Aboriginal and Torres Strait Islander persons and non-Aboriginal and Torres
Strait Islander persons in NTASM compared with ANZASM patients

ANZASM
n=8,352

NTASM
n=245
Age at death of
Aboriginal and Torres
Strait Islander persons
(n=91)

Age at death of
non-Aboriginal and
Torres Strait Islander
persons
(n=154)

Age at death of
Aboriginal and Torres
Strait Islander persons
(n=279)

Age at death of nonAboriginal and Torres
Strait Islander persons
(n=8073)

Median
(IQR)

52 years
(42–61)

70 years
(59–78)

54 years
(44–66)

78 years
(66–86)

Minimum

9 years

15 years

0 years

0 years

Maximum

89 years

99 years

95 years

104 years

NTASM: Northern Territory Audit of Surgical Mortality;
ANZASM: Australian and New Zealand Audit of Surgical Mortality.
IQR: interquartile range.
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3.5.3 ABORIGINAL AND TORRES STRAIT
ISLANDER PERSONS AND ASA CLASS
An ASA class of 3 or higher was recorded for 88%
(60/68) of Aboriginal and Torres Strait Islander
persons. At a minimum these patients presented
with severe disease prior to undergoing surgery.
Figure 10 shows the distribution of ASA class for
Aboriginal and Torres Strait Islander persons. This
data is not age adjusted.
In ANZASM, an ASA class of 3 or higher was
present in 79% (173/220) of Aboriginal and Torres
Strait Islander persons who had an operation. This
data is not age adjusted.
The two Aboriginal and Torres Strait Islander
persons considered ASA class 1 (a healthy patient)
were admitted due to:
• massive bleed from stab wound
• multisystem trauma (pedestrian in Motor
Vechile Accident).

3.5.4 ABORIGINAL AND TORRES STRAIT
ISLANDER PERSONS AND MALIGNANCY
In the NTASM, malignancy was present in 12%
(11/89) of Aboriginal and Torres Strait Islander
persons, and 31% (46/149) of non-Aboriginal and
Torres Strait Islander persons.
In the ANZASM, malignancy was present in 15%
(39/267) of Aboriginal and Torres Strait Islander
persons, and 27% (2,157/7,965) of non-Aboriginal
and Torres Strait Islander persons.
The lower malignancy rate in both the NTASM and
the ANZASM Aboriginal and Torres Strait Islanders
persons is most likely a reflection of the younger
median age of Aboriginal and Torres Strait Islander
persons.

3.5.5 ABORIGINAL AND TORRES
STRAIT ISLANDER PERSONS AND
COMORBIDITIES
The prevalence of comorbidities is a problem
for the surgical care of Aboriginal and Torres
Strait Islander persons. Aboriginal and Torres
Strait Islander persons are at greater risk of liver
disease than non-Aboriginal and Torres Strait
Islander persons. [16]
Audit data shows that when age was not adjusted
there was no statistical difference in the presence of
serious comorbidites in Aboriginal and Torres Strait
Islander persons and non-Aboriginal and Torres
Strait Islander persons in both in the NTASM and the
ANZASM. (see Table 11)

Table 11: Comparison of serious comorbidities in
Aboriginal and Torres Strait Islander persons and
non-Aboriginal and Torres Strait Islander persons in
NTASM and ANZASM

Aboriginal and Torres
Strait Islander persons
Non-Aboriginal and
Torres Strait Islander
persons
Risk ratio
(95% CI)

NTASM patients
with serious
comorbidities
present

ANZASM patients
with Serious
comorbidities
present

72/90
(80%)

220/259
(85%)

124/154
(81%)

6,776/7,532
(90%)

0.99
( 0.87 - 1.13)

0.94
(0.89 - 0.99)

When patient age in NTASM was capped at
50 years or younger, a considerable difference
emerged between Aboriginal and Torres Strait
Islander persons and non-Aboriginal and Torres
Strait Islander persons.
Younger Aboriginal and Torres Strait Islander persons
are at twice the risk of serious comorbidities than
younger non-Aboriginal and Torres Strait Islander
persons.[17] This is supported by the current NTASM
audit data, which has a RR of 2.10 (95% CI 1.07 to
4.16) for serious comorbidities in younger Aboriginal
and Torres Strait Islander persons compared with
younger non-Aboriginal and Torres Strait Islander
persons. (see Table 12).
Table 12: Age adjusted comparison of serious
comorbidities in Aboriginal and Torres Strait
Islander persons and non-Aboriginal and Torres
Strait Islander persons in NTASM
NTASM patients with serious
comorbidities present
50 year or younger
n (%)

50 year or older
n(%)

Aboriginal and
Torres Strait
Islander persons

23/39
(59%)

47/49
(96%)

Non-Aboriginal
and Torres Strait
Islander persons

7/25
(47%)

116/127
(93%)

2.10*
(1.07 - 4.16)

1.06
(0.98 - 1.15)

Risk ratio
(95% CI)
* Statistically significant
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3.5.6 ABORIGINAL AND TORRES STRAIT ISLANDER PERSONS AND OPERATIONS
In the NTASM the number of operations performed on Aboriginal and Torres Strait Islander persons is lower
than those performed on non-Aboriginal and Torres Strait Islander persons. In the NTASM patients of who
had operations:
37% (69/186) were Aboriginal and Torres Strait Islander persons
63% (117/186) were non-Aboriginal and Torres Strait Islander persons.

3.5.7 ABORIGINAL AND TORRES STRAIT ISLANDER PERSONS AND RISK OF DEATH
Based on surgeon perception, a higher proportion of Aboriginal and Torres Strait Islander persons were at
considerable or expected risk of death (75%; 52/69) than non-Aboriginal and Torres Strait Islander persons
(59%; 68/115) (see Table 13).

Table 13: Percentage distribution of patients at risk of death (n = 184)
Aboriginal and Torres Strait Islander persons
(n=69)

Non-Aboriginal and Torres Strait Islander persons
(n=115)

Small

3%

7%

Minimal

1%

4%

Moderate

20%

29%

Considerable

68%

46%

Expected

7%

13%

Risk of death
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3.5.8 ABORIGINAL AND TORRES STRAIT ISLANDER PERSONS AND CLINICAL
MANAGEMENT
A 2013 publication showed that surgical care in the NTASM patients, as measured by accepted
indicators, was equivalent in both groups.[3]
In patients who had an operation there was no difference in the levels of any of the clinical management
indicators with regards to the care provided to Aboriginal and Torres Strait Islander persons and nonAboriginal and Torres Strait Islander persons (See Table 14).
The proportion of postoperative complications was not significantly different between Aboriginal and
Torres Strait Islander person and non-Aboriginal and Torres Strait islander persons [RR 0.72 (95% CI
0.39 to 1.33)]. Likewise, there was no statistical difference in the use of DVT prophylaxis in Aboriginal
and Torres Strait Islander person and non-Aboriginal and Torres Strait islander persons [RR 0.84 (95%
CI 0.71 to 1.01].
This is similar to what is reflected in the ANZASM patients. The proportion of postoperative complications
was not significantly different between Aboriginal and Torres Strait Islander person and non-Aboriginal
and Torres Strait islander persons [RR 1.18 (95% CI 0.97 to 1.44]. There was no statistical difference in
the use of DVT prophylaxis in Aboriginal and Torres Strait Islander person and non-Aboriginal and Torres
Strait islander persons [RR 0.90 (95% CI 0.82 to 0.97].
Table 14: Issues with postoperative care in NTASM and ANZASM
Postoperative care

NTASM (n = 186)

ANZASM (n = 6437)

Aboriginal and
Torres Strait Islander
persons
(n=69)

Non-Aboriginal and
Torres Strait Islander
persons
(n=117)

Aboriginal and
Torres Strait Islander
persons
(n=200)

Non-Aboriginal and
Torres Strait Islander
persons
(n=6,237)

Postoperative complications
detected

17%.
(12/69)

24%
(28/117)

42%
(60/144)

35%
(2182/6,217)

Use of DVT prophylaxis

70%
(47/67)

87%
(97/117)

74%
(148/199)

83%
(5130/6,177)

Unplanned return to theatre

19%
(12/65)

17%
(19/111)

22%
(43/199)

16%
(967/6,147)

Unplanned readmission

3%
(2/65)

3%
(3/110)

3%
(6/199)

3%
(205/6,108)

Fluid balance problems

9%
(6/65)

10%
(11/108)

19%
(19/199)

10%
(578/6,101)

Communication

6%
(4/64)

11%
(12/112)

7%
(13/198)

5%
(310/6,102)

Treated in critical care unit

72%
(48/67)

71%
(83/117

77%
(155/201)

68%
(4,255/6,237)

Unplanned ICU admission

19%
(12/65)

20%
(22/111)

21%
(41/200)

17%
(1,049/6,078)

Different action by surgeon

21%
(14/67)

18%
(20/112)

22%
(44/200)

17%
(1,049/6,078)

NTASM: Northern Territory Audit of Surgical Mortality;
ANZASM: Australian and New Zealand Audit of Surgical Mortality;
DVT: deep vein thrombosis;
ICU: intensive care unit.
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3.6 TRAUMA
KEY POINTS

Figure 14: Distribution of causes of trauma (n=53)

The data relating to trauma should be
interpreted with care as numbers are low.
Trauma prevalence was similar in the NTASM
patients and the ANZASM patients.

6%

2%

15%

Trauma was more prevalent in non-Aboriginal
and Torres Strait Islander persons compared
with Aboriginal and Torres Strait Islander
persons.

55%

Trauma was most commonly due to falls.
23%

3.6.1 TRAUMA OVERVIEW
Trauma has a similar prevalence in the NTASM
patients compared with national audit patients.
Currently only the Northern Territory, Queensland,
Western Australia and Victoria provide trauma data
to ANZASM.
In ANZASM, the prevalence of trauma was 29%
(1,758/6,173). In the NTASM the prevalence of
trauma was 27% of patients (53/195). The difference
in trauma presentations for NTASM patients and
ANZASM patients was not significant RR 1.05 (95%
CI 0.83 to 1.32).
In the NTASM patients a higher proportion of nonAboriginal and Torres Strait Islander persons (60%;
32/53) presented with trauma than Aboriginal and
Torres Strait Islander persons.
Trauma is most commonly associated with falls, both
in the NTASM patients (55%; 29/53) and ANZASM
patients (81%; 1,419/6,173), as seen in Figure 14.
However the NTASM trauma patients who had falls
were younger (median 63 years; IQR 30 to 94) than the
ANZASM patients (median 85 years, IQR 77 to 90)
Trauma fatalities in the NT due to motor vehicle
accidents (MVAs) is nearly three times higher than for
the rest of Australia.[2]
But in the NTASM only one-quarter of trauma
cases were associated with motor vehicle
accidents. This is most likely due to death at the
accident scene rather than in-hospital. In the
NTASM, the proportion of trauma due to MVA
(23%; 12/53) is the same as resulting from violence
(23%; 12/53). The numbers in these two areas are
too low to compare with national data.

Falls
Violence

Motor vehicle accidents
Motor bike accidents

Bicycle accidents

3.6.2 TRAUMA - FALLS
Falls were the most frequent cause of trauma,
accounting for 55% (29/53) of patients with
documented trauma.
48% (14/29) of the falls occurred at home.
14% (4/29) of the falls occurred in hospital.
14% (4/29) of the falls occurred in a care facility.
21% (6/29) of falls were due to other causes, such
as sport or recreation.
Falls occurred in a considerably higher proportion
of the ANZASM trauma patients (81%; 1419/1745).
The median age of the NTASM patients who
experienced a fall was 63 years (IQR 30 to 94).
The median age of the ANZASM patients who
experienced a fall was considerably older at 85
years (IQR 77 to 90).

3.6.3 TRUAMA - MOTOR VEHICLE
ACCIDENTS
Motor vehicle accidents were the cause of 12
trauma cases (8 MVAs, 3 MBAs and 1 bicycle
accident). The median age of patients who were
involved in a traffic accident was 29 years. Ages
for this group ranged from 16 years to 52 years.

3.6.4 TRUAMA - VIOLENCE
The median age of the 12 patients who
experienced violence was 43 years (ranging from
23 years to 71 years).
Public violence and domestic violence each
accounted for approximately one quarter of the cases
(public violence: 3/12; domestic violence: 3/12).
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3.7 INFECTION
KEY POINTS
Care should be used in the interpretation of infection data as numbers are low.
Infection rates in the NTASM patients were higher than those in the ANZASM patients. This rate is
statistically significant.
Of the NTASM patients who died with an infection present, more than half presented to hospital with an
existing infection.
There was no difference in infection rates between Aboriginal and Torres Strait Islander persons and nonAboriginal and Torres Strait Islander persons.

3.7.1 OVERVIEW

3.7.4 TIMING OF INFECTION

The infection rate of the NTASM patients is higher
than those in other Australian states. However, there
is a difference in the timing of the acquisition of the
infection. Most infections in the NTASM patients were
acquired prior to admission while in the ANZASM
patients, the majority of infections were acquired
during the admission (see Figure 15).

Of the patients who died with a clinically significant
infection, 63% (43/68) were admitted with an
existing infection and 37% (25/68) acquired the
infection during their admission.

3.7.2 INFECTIONS AND OPERATIONS
Of the patients who died with a clinically significant
infection, 89% (62/70) had operations.
One patient had a surgical site infection.
Six patients acquired an infection preoperatively.
Thirteen patients acquired an infection
postoperatively.
Four patients had an invasive site infection.
(Note: Data not available for 38 cases)

This is different to the national data, in which fewer
patients (40.9%; 1,158/2,832) were admitted with
an existing infection [RR 1.55 (95 CI 1.28 to 1.86)].
An overview of infections acquired before and
during admission by region is provided in Figure 15.
Infections were acquired prior to admission in 77%
(20/26) of Aboriginal and Torres Strait Islander
persons with an infection.
Infections were acquired prior to admission in 55%
(23/42) of non-Aboriginal and Torres Strait Islander
persons with an infection.
(Note: data was not available for two patients who died with a
clinically significant infection regarding timing of infections and
types of infections)

3.7.3 INFECTION RATES
A clinically significant infection was present in
37% of patients (70/187), compared with 34%
(2,944/8,698) of ANZASM patients. This result was
not significant RR 1.11 (95% CI 0.92 to 1.33).
The rates of infection acquired by the NTASM
patients before and during admission are shown in
Figure 15.
37% (43/115) of non-Aboriginal and Torres Strait
Islander persons and 38% (27/72) of Aboriginal
and Torres Strait Islander persons died with a
clinically significant infection.
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Figure 15: Infections acquired before and during admission by ANZASM region (n= 2832)
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(Data not available: n=112 (4%))
*ANZASM regions are: SA: South Australia; QLD: Queensland; WA: Western Australia; TAS: Tasmania; VIC: Victoria; ACT: Australian
Capital Territory; NT: Northern Territory; NSW: New South Wales.

3.7.6 INFECTIVE ORGANISMS IDENTIFIED

3.7.5 TYPES OF INFECTIONS
A clinically significant infection was present at
death in 70 patients. As shown in Figure 16, the
most frequent types of infection were septicaemia
(44%; 30/68) and pneumonia (31%; 21/68).
Intra-abdominal sepsis comprised 9% (6/68) of
infections while other-source infections comprised
16% (11/68) of infections.
Figure 16: Frequency of types of infections in
patients who died with a clinically significant
infection (n= 68)

16%
31%

The types of organisms identified in the NTASM
patients were different to those identified in the
ANZASM patients. This is possibly due to the
increased number of soft tissue infections and
necrotising fasciitis seen in the NT.
Pseudomonas aeruginosa was the most frequently
identified species of organism in NTASM
patients (20%; 9/44). Pseudomonas infections
are considered hospital acquired infections.[18]
Serious Pseudomonas infections usually occur in
immune-compromised or hospitalised patients.
Hospital patients with the highest risk are those
on ventilators or who have catheters, surgical
wounds or burns. This organism is found in
non-chlorinated swimming water and has been
identified in necrotising fasciitis in the NT.[19] While
Pseudomonas was the most frequently identified
infective organism in the NTASM, in ANZASM
patients the most frequently identified infective
organism was Staphylococcus aureus.
Staphylococcus aureus was isolated in only
11% (5/44) of the NTASM cases, lower than the
ANZASM rate of (27%; 304/1,127).

9%
44%

Pneumonia
Septicaemia
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Methicillin-resistant Staphylococcus aureus was
isolated at similar rates in the NT (18%; 8/44) and
in ANZASM (12%; 135/1,127).
Group A Streptococcus was isolated in 11% (5/44)
of NTASM cases. This organism is often associated
with necrotising fasciitis (type II) infections.[18, 20]
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