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Objective(s): This study aimed to critically examine the circumstances contributing to, and 
the human costs arising from, the retention of surgical items through the lens of Australian 
case law.
Design, Setting and Participants: We reviewed Australian cases from 1981 to 2018 to 
establish a pattern of antecedents and identify long-term patient impacts (human costs) of 
retained surgical items. We used a modified four-step process to conduct a systematic review 
of legal doctrine, combined with a narrative synthesis approach to bring the information 
together for understanding. We searched LexisNexis, AustLII, Coroner Court websites, 
Australian Health Practitioner Regulation Agency Tribunal Decisions and Panel Hearings, 
Civil and Administrative Tribunal summaries, and other online sources for publicly available 
civil cases, medical disciplinary cases, coronial cases, and criminal cases across all 
Australian jurisdictions.
Results: Ten cases met the inclusion criteria, including one coronial case, three civil appeal 
cases, and six civil first instance cases. Time from item retention to discovery ranged from 12 
days to 20 years, with surgical sponges the most frequently retained item. Five case reports 
indicated possible deviations from standard protocols regarding counting procedures and 
record-keeping. In the four cases that reported on count status, the count was deemed correct 
at the end of surgery. Case reports also showed the human costs of retained surgical items, 
that is, the long-term impacts on patients associated with a retained surgical item. In eight of 
the nine civil cases, ongoing pain was the most frequently reported physical symptom; in 
three cases, patients suffered psychosocial symptoms requiring treatment.
Conclusion: While there was little uniformity in the items retained or how items came to be 
retained, we identified significant time delays between item retention and item discovery, 
coupled with long-lasting physical and psychosocial harms suffered by patients living with 
a retained surgical item. Current prevention strategies, including national standards-based 
professional practices, are not always effective in preventing retained surgical items. An 
internationally standardised taxonomy and reporting criteria, more consistent reporting, and 
open access to event and risk data could inform a more accurate global estimate of risk and 
incidence of this hospital-acquired complication.
Keywords: unintended retained foreign object, retained surgical item, retained surgical 
instrument, retained surgical sponge, gossypiboma, sentinel event, adverse event

Introduction
The total global volume of surgical operations performed in 2012 was estimated at 
almost 313 million procedures,1 and the rate is undoubtedly increasing as the 
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burden of disease requiring interventional surgery 
increases.2 In the same year, the International Surgical 
Outcomes Study Group estimated an in-hospital surgical 
complication rate of 16.8%.3 From this, we can extrapolate 
that over 50 million patients will suffer from a surgical 
complication in their lifetime. Comparatively, the inci-
dence of in-hospital surgical complication in Australia 
and New Zealand was reported to be 20% in 2013,4,5 

which was higher than the international average. More 
recently, a New Zealand study found that 40% of patients 
reported experiencing a surgical complication,6 another 
indication that surgical complication rates may be rising.

Although surgical complications seem ubiquitous, adverse 
events, which result in harm to a person receiving care, are 
potentially preventable. One such adverse event is when 
a surgical item is unintentionally left behind in the patient 
after surgery, also known as a retained surgical item (RSI). In 
most jurisdictions around the world, an RSI is a reportable 
adverse event. We previously reported findings from this 
review in our analysis of the key legal issues arising from 
RSI claims for compensation and the phenomenon of the 
vanishing trial in Australia.7 In this paper, we focus our 
attention on understanding the risks, antecedents, and human 
costs of living with a retained surgical item and make recom-
mendations to improve detection, responses and reporting.

Background
Risk and Prevention of Retained Surgical 
Items
Over the last decade, common risk factors for RSIs have 
been reported in the international literature,8–14 and the list 
is growing. For example, in 2018, Steelman et al examined 
319 event reports of retained surgical sponges submitted to 
the Joint Commission in the United States of America 
(USA) and identified more than 1400 contributing factors 
across eight broad categories, with most relating to human 
factors (interaction between humans, such as staff orienta-
tion and supervision; medical staff credentialing and peer 
review; staffing levels and skill mix), leadership (eg poli-
cies and procedures and compliance; nursing and medical 
leadership; and organisational culture) and communication 
(eg oral, written and electronic; and with doctors, with 
administration, and among staff).15

Prevention strategies are consistent around the world 
and supported by national professional organisation stan-
dards for practice, or local policies and procedures. 
Strategies range from manual counting of accountable 

items to reconcile baseline counts (undertaken before inci-
sion) with final counts (undertaken before wound closure); 
methodical wound exploration prior to wound closure; 
clear processes to be undertaken in the event of an incor-
rect surgical count, such as searching in the patient, in and 
around the aseptic field, and in the operating room envir-
onment for the missing item; use of radiographs of the 
operative site to locate the missing item; and effective 
communication among the surgical team.16 Surgical 
teams routinely rely on discrepancies (for example, an 
incorrect count) in the manual surgical count procedure 
as a prevention strategy to identify situations of potential 
or actual RSIs. However, evidence suggests that sole reli-
ance on manual counting procedures and radiographs 
(x-rays) are inadequate prevention strategies. Large semi-
nal trials estimate that manual counting procedures are 
only 77% effective in picking up an RSI17 and intraopera-
tive x-rays are only 67% effective in picking up RSIs.18 

Furthermore, in 62–88% of RSI cases, the count at the end 
of the procedure was actually reported as correct.10,18,19 In 
the past decade, several adjunctive technologies have been 
incorporated into prevention strategies, such as radio fre-
quency identification (RFID), bar coding of surgical items 
or other automated counting technologies;20–22 however, 
none of these newer technologies are used consistently 
across jurisdictions or facilities.

Global Incidence and Prevalence of 
Retained Surgical Items
Quantifying the incidence and prevalence of RSIs is pro-
blematic. The most frequently quoted estimates to date of 
the incidence of RSIs from the published literature range 
from 1 in 5500 to 1 in 18,760 in-patient operations.10,17,18 

Around the world, the true incidence is difficult to accu-
rately quantify due to inconsistencies in reporting criteria 
and reporting requirements. The Organisation for 
Economic Co-operation and Development (OECD), an 
intergovernmental economic organisation of 37 member 
countries, reports annually on key indicators for popula-
tion health and health system performance. In 2017, the 
OECD reported an average rate in 2015 for a foreign body 
left in during a procedure was 5.4 per 100,000 surgical 
discharges, ranging from 0.2 per 100,000 (Poland) to 
12.3 per 100,000 (Switzerland).23 In the 2019 data, the 
average rate had decreased slightly to 5.2 per 100,000 
separations.24
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Attempts to quantify incidence or prevalence of RSIs 
have historically been drawn mainly from studies of inci-
dent reports and, in some cases, medical insurance claims. 
It has long been established that adverse events are under-
reported and studies in the last decade continue to support 
this finding. A retrospective study25 of 5375 patient 
records in 14 hospitals in the Netherlands compared 
adverse events found in the patient records against the 
four main mechanisms of reporting: informal patient com-
plaints, formal patient complaints, incident reports sub-
mitted by health professionals, and medico-legal claims 
filed by patients. Of the 498 adverse events identified in 
the patient records, only 18 (3.6%) were found in one or 
more of the four reporting systems.25

Retained Surgical Items and the 
Australian Context
In 2004, Australian Health Ministers agreed on a national 
core set of eight sentinel events requiring mandatory 
reporting by all Australian public hospitals,26 with RSIs 
being one of the eight. Comparatively, the incidence of 
RSIs in Australia is higher than the international OECD 
average, with a reported rate in Australia in 2015 of 
8.8 per 100,000 surgical admissions,23 decreasing to 
8.2 per 100,000 surgical admissions in 2017.24 In the ten 
years between 2005/2006 and 2015/2016, 322 incidents of 
RSIs requiring re-operation or a further surgical procedure 
were reported by Australian hospitals.27 In Australia, the 
true incidence and prevalence is also difficult to accurately 
quantify due not only to inconsistencies in national report-
ing requirements but also inconsistencies in the types of 
organisations that are required to report. For instance, 
mandatory reporting does not apply to private facilities 
in all states (see Supplementary Materials Table S1). 
Individual state and territory government reports detail 
events and circumstances, usually explored by root-cause 
analysis, as possible contributors to retention in specific 
cases. While these reports provide a useful snapshot of 
actual reported incidents, they contain limited detail on 
antecedents for retention or on the longer-term impacts 
on patients.

Discovery of an RSI usually occurs while the patient is 
still in hospital or shortly after discharge. Despite interna-
tional, state and territory government reports compiled 
from mandatory reporting, we still know little about the 
antecedents to items being retained or the unintended and 
long-term consequences of RSIs. Other publicly available 

data sources, such as case law reports, could provide more 
and different information that may assist in accurately 
quantifying the true incidence and risk and allow us to 
fully appreciate the aftermath and long-term consequences 
of RSIs.

With this in mind, a review of legal cases brought 
before a court or tribunal has the potential to offer valuable 
additional insights that may contribute to the collection of 
prevention measures currently in place. These cases may 
provide supplementary insight into the factual circum-
stances, antecedents, and impacts of retention, given that 
detailed information is required for determining legal 
responsibility and personal and economic damages. Thus, 
the purpose of this study was to describe a methodology 
for reviewing legal documents and critically examine the 
circumstances contributing to, and the human costs (long- 
term patient impact) arising from, the retention of surgical 
items through the lens of Australian case law.

Methods
We adopted the four-step process for conducting 
a systematic review of legal doctrine described by Baude 
et al28 to enable better analysis of claims made about legal 
doctrine and reduce actual or perceived researcher bias. 
The four steps for conducting the systematic review were: 
(a) establishing a clear and precise legal question, (b) 
defining a sample of cases, (c) explaining how cases will 
be weighted, and (d) critically analysing the cases to 
inform a stated conclusion.28 A protocol for this review 
has not been previously published.

Legal Questions Guiding the Critical Case 
Review
The research questions guiding the review were:

(1) What are the material factual circumstances of 
cases concerning RSIs in Australian hospitals brought 
before Australian courts and tribunals from 1981 to 2018?

(2) Can a pattern of antecedents for risk of RSIs be 
established from analysing case law to:

● determine a more accurate estimate of patient risk, 
and

● offer insight into additional strategies for reducing 
risk or prevention?

(3) What are the long-term impacts on patients asso-
ciated with an RSI?
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Sample of Cases and Search Strategy
Cases were included in the sample if they met the follow-
ing inclusion criteria: civil claims, criminal cases, medical 
disciplinary cases, and coronial court cases from 1981 to 
2018 from Australian jurisdictions concerning incidents of 
RSIs in Australian hospitals. The search start date was 
1981 because national guidance for nurses working in 
the operating room for the management of accountable 
items used during surgery was first published in 1980 by 
the professional body then known as the Australian 
Confederation of Operating Room Nurses.29 Cases were 
excluded if a surgical item was intentionally retained and 
later removed without incident and no harm was attributed 
to that item.

Using variations of the search terms surg* OR medical 
AND retain* OR “adverse event” AND count and related 
words, the following publicly available data sources were 
searched for the period 1981–2018: LexisNexis (searches 
for Australian case law); Australasian Legal Information 
Institute (AustLII) (searches of state and territory 
Professional Regulatory Boards); Coroners’ Courts for 
each State and Territory (for summaries of Coronial 
Cases); Civil and Administrative Tribunal Decisions in 
all jurisdictions (for health practitioner case summaries); 
and the Australian Health Practitioner Regulation Agency 
(AHPRA) Medical Board and Nursing and Midwifery 
Board Panel Tribunal Hearings (for health practitioner 
case summaries).

We sought to consider all online cases relating to the 
research questions within the relevant period; however, the 
disparate nature of these online sources meant that the 
chronological cut-off for the online availability of legal 
cases varied across platforms. The full search strategy 
parameters, brief descriptions of the key databases 
searched, and an example of the search string used in 
LexisNexis can be found in the Supplementary Materials 
Tables S2–S4.

Weighting of Included Cases
As we had no preconceived expectations of how many or 
what type of cases would be found, cases were equally 
weighted. However, following the legal doctrine of pre-
cedent, which provides that similar cases should be 
decided in similar ways and achieve similar outcomes, it 
could be appropriate to give cases whose reasoning is 
partly rejected or disputed by the courts in subsequent 
cases less weight in the final analysis, and give those 

cases which were considered and followed in subsequent 
cases more weight.

Method for Critical Case Analysis
Following a systematic search of case law, the included 
cases were reviewed by a university law professor (TC) 
with experience in civil medical litigation and case law 
review and cross-checked by the Project Law Research 
Assistant (JD). Key case characteristics were extracted, 
and a coding framework was settled upon by the research 
team (TC, JD, SRO). The cases were then coded, critically 
analysed and synthesised to draw out key trends. These 
trends were then expanded into narrative summaries of the 
relevant facts and law in each case and discussed by the 
research team. Details of the data extracted can be found 
in the Supplementary Materials Table S5.

This approach to legal doctrine review was strengthened 
by using a narrative synthesis approach, which relies mainly 
on the use of words and text to summarise and explain the 
findings from the included cases. Although originally 
described for use with systematic reviews of intervention 
effectiveness or factors influencing the implementation of 
interventions, we adopted the general framework for narra-
tive synthesis described by Popay et al30 to “tell the story” of 
the findings from the included cases. The four main elements 
of the narrative synthesis framework were: (1) developing 
a theory of how, why and for whom the prevention inter-
ventions work (or in the case of RSIs, did not work), (2) 
developing a preliminary synthesis of findings, (3) exploring 
relationships in the data, and (4) assessing the robustness of 
the synthesis for drawing and generalising conclusions.
The theory underpinning our narrative synthesis is James 
Reason’s accident causation model,31 which proposes that 
in complex systems multiple barriers or layers exist to 
prevent accidents and errors and that failure in the system 
can occur if the plan is adequate but associated actions are 
not deployed as intended or that the actions go as intended 
but the plan is flawed.32

Results
As depicted in Figure 1, from a search pool of 5728 case 
records (after two duplicates were removed), only 11 deci-
sions reporting on 10 cases33–43 were found concerning 
incidents of RSIs and meeting the inclusion criteria, includ-
ing one coronial case,43 three civil appeal cases,33,34,39 and 
six civil first instance cases,35,38,40–42 including two decisions 
referring to the same legal matter.36,37 Despite the small 
sample of cases available, it is possible to derive a number 
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of observations about how RSI claims are considered in the 
Australian legal system. It should be noted that the majority 
of the 10 cases located are unreported, with only two invol-
ving a final consideration of liability and damages.33,39

Most cases reviewed were procedural, which means 
that the plaintiff (usually, this was the patient or patient’s 
family or estate) sought the Court’s permission (called 
“leave” in legal terms) to bring an action, usually against 
the surgeon, the nurses, and/or the hospital/health service 
organisation, outside the limitation period (including an 
appeal against the dismissal of a matter),34 or to amend 
their previous statement of claim based on new 
evidence.35,38 Under Australian law, a statute of limitation 
restricts the time within which a person (the plaintiff) can 
commence proceedings and a medical negligence case 

cannot generally be brought after three years from the 
date on which the cause of the action was discoverable 
to the plaintiff.45

A brief summary of the findings of key characteristics 
from each of the 10 included cases are presented in 
Table 1. A more detailed summary of findings table, 
including the material factual circumstances of the cases, 
antecedents for risk, and long-term impacts, can be found 
in the Supplementary Materials Tables S6 and S7.

Material Factual Circumstances of Cases 
Concerning Retained Surgical Items
Types of Surgery and Items Retained
The legal cases revealed little uniformity in the items 
retained as presented in Table 1: silicon tubing in the 

Figure 1 Australian case law flow diagram (diagram adapted from Moher D, Liberati A, Tetzlaff J, Altman DG. The PRISMA Group. Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA statement. PLoS Med. 2009;6(7):e1000097).44
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Table 1 Summary of Key Findings Table (Abbreviated)

Case Citation 
[Date, State]

Type of 
Hospital

Date of 
Retention 
(ie, Date 
of 

Surgery)

Type of Surgery Item (s) 
Retained

Means of Discovery Date of 
Discovery 
[Disclosure]

Time from 
Retention 
to 
Discovery/ 

Removal

Elliott v Bickerstaff 

[1999, ACT]33

Private 13 Jun 1991 Total hysterectomy and 

colpo-suspension

Sponge Patient complained of “physical 

problems”

“about six weeks 

later”

“about six 

weeks”

Gaynor v Milton; 

Ulladulla Hospital 

[1981, NSW]34

Public 10 Jun 1975 Appendicectomy Piece of 

forceps

Item known to be retained; 

confirmed with x-ray

[Authors Note: 

Date of discovery 

unclear]

[Authors Note: 

Details 

missing from 

record]

Hughes v Minister 

for Health East 

Pilbara Health 

Service [1999, 

WA]35

Public 20 

Dec 1994

Insertion drainage tubes Drainage 

tube

Patient complained of physical 

symptoms (severe central 

abdominal pain, nausea, 

vomiting, constipation, fatigue); 

item found by x-ray and 

ultrasound scan

21/22 Dec 1994 - 

item missing; 

19 January 1995 - 

retention of item 

in abdominal wall 

discovered

28 days

Ives v Australian 

Capital Territory and 

Anor [1995, 

ACT]36/The 

Australian Capital 

Territory v Ives 

[1996, ACT]37

Public “On or 

around 12 

Mar 1974”

Securing/removing 

drainage tube in 

connection with 

hysterectomy

Straight 

needle

Patient had chest and spinal 

x-rays for unrelated condition; 

item revealed

11 Oct 1994 20 years, 7 

months 

[Authors Note: 

item not 

removed due 

to greater 

perceived risk]

Kenjar v Australian 

Capital Territory 

[2014, ACT]38

Public 26 

Aug 2008

Open reduction, multiple 

K-wire fixation of right 

hand

Piece of 

K-wire

Patient had pain, swelling, 

necrotic tissue, abscess in right 

hand; x-ray taken days after 

debridement surgery revealed 

item

2 Oct 2008 

[Authors Note: 

Patient not 

informed of 

retention after 

initial surgery]

16 days

Langley & Warren 

v Glandore Pty Ltd & 

Thomson [1997, 

QLD]39

Private 22 Feb 1990 Total abdominal 

hysterectomy

Sponge Patient had “painful symptoms” 

following surgery; subsequent 

surgery revealed item

“some ten 

months later”

“some 10 

months 

later”

Miller v Broadbent 

[1999, QLD]40

Private Oct 1992 Laparoscopy stomach 

banding

Silicon 

tubing

Patient had ongoing abdominal 

pain; item revealed during 

exploratory surgery to identify 

cause of pain

5 June 1996 3 years, 8 

months

O’Hagan v Sakker 

[2011, NSW]41

Private 10 

Aug 1992

Hemi-colectomy/ sigmoid 

colectomy

Sponge Patient admitted following fall; 

complained of abdominal pain; 

x-ray taken; item revealed

2 Oct 2007 

[Authors Note: 

Patient only 

became aware of 

RSI after removal]

15 years, 1 

month

Smith v Marcus 

[1989, NSW]42

Public 24 

Nov 1977

Hysterectomy and 

insertion of drainage tube

Drainage 

tube

Patient had persistent pain and 

discomfort in the stomach and 

pelvic area exacerbated by 

walking. Eventually, had IVP 

examination, item present on 

film but not in report; IVP film 

later re-examined by GP, item 

confirmed by ultrasound and 

CT scan

24 Nov 1987 

[Authors Note: 

Patient not aware 

of RSI previously]

10 years

(Continued)
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abdominal cavity retained during a laparoscopy stomach 
banding operation,40 Kirschner-wire (K-wire) fragment 
retained in the right hand after an open reduction and 
multiple K-wire fixation,38 one instance of a drainage 
tube retained after a recurrent umbilical hernia,35 and 
another after a hysterectomy,42 a straight needle, which 
had migrated into the heart after being retained during 
a hysterectomy36,37 a broken piece of forceps retained in 
the body after an appendicectomy,34 one instance of 
a surgical sponge being retained in the patient’s abdominal 
cavity at the conclusion of a colectomy,41 two instances of 
a sponge being retained after the patient underwent 
a hysterectomy,33,39 and a final instance of a sponge 
being accidentally retained after being initially left in situ 
deliberately to stem intra-abdominal bleeding.43 While the 
majority of cases involved open abdominal or pelvic sur-
gical procedures (n = 8), one case was a minimally inva-
sive abdominal surgical procedure, and one case was an 
orthopaedic upper limb procedure. The most frequently 
retained item was the surgical sponge, which occurred in 
4 of the 10 cases.

Means of Discovery and Disclosure of Retained 
Surgical Items
Time from retention to discovery of RSIs ranged from 12 
days to 20 years with significant disparity in the manner of 
discovery of the retained item across the cases (see 
Table 1). In most cases, the discovery came after the 
patient presented with physical symptoms. In one 
case,36,37 a retained straight surgical needle was discov-
ered incidentally after a chest x-ray for an unrelated con-
dition; and in another, a retained surgical sponge was 
discovered after presentation to the emergency room fol-
lowing a fall.41 In two other cases, the RSIs were device 

fragments that were known to be retained at the time of the 
surgery; a broken forceps tip in Gaynor v Milton34 and 
a broken piece of a K-wire in Kenjar v Australian Capital 
Territory .38

A notable feature in three of the reviewed cases was 
a failure to identify a retained item that was visible on 
postoperative x-ray scans taken at the time of the sus-
pected missing item. In Kenjar v Australian Capital 
Territory,38 the patient underwent day surgery for an 
open reduction and multiple K-wire fixation to his right 
hand on 26 August 2008, and a later surgery on 
16 September 2008 to remove the K-wires. Images taken 
during the earlier surgery revealed a fragment of K-wire 
retained in his right hand, but no action was taken to 
remedy this until the patient returned to hospital with 
pain and swelling in his right hand, necrotic skin, and an 
abscess on 30 September 2008, 14 days later. In O’Hagan 
v Sakker,41 the patient, who suffered from longstanding 
abdominal and pelvic problems, underwent a partial 
removal of her colon on 10 August 1992 and consequently 
experienced fevers, abdominal cramps and loss of bowel 
control. She had an abdominal x-ray on 7 June 2003 in 
anticipation of a planned colonoscopy procedure. This 
x-ray film showed the retained surgical pack in the 
patient’s abdominal cavity; however, the Court accepted 
that she was not informed of this x-ray finding in 2003, 
when it was initially examined. The patient underwent an 
abdominoplasty in February 2005 and a further colono-
scopy in February 2007; however, there was no evidence 
that x-rays were taken or viewed for these surgeries. The 
foreign body, which by the time of its removal was “about 
the size of a grapefruit”, was only discovered in late 
September 2007 when the patient was admitted to hospital 

Table 1 (Continued). 

Case Citation 
[Date, State]

Type of 
Hospital

Date of 
Retention 
(ie, Date 
of 
Surgery)

Type of Surgery Item (s) 
Retained

Means of Discovery Date of 
Discovery 
[Disclosure]

Time from 
Retention 
to 
Discovery/ 
Removal

Investigation into 

Death of James 

Stirling McKinlay 

[2013, TAS]43

Public 2 Jun 2012 Follow up surgery for 

internal bleeding post 

pancreaticoduodenectomy

Sponge Multiple surgeries: item 

intentionally retained to be 

removed at subsequent surgery; 

item not found; x-ray and later 

CT scan taken; item visible on 

both films but not in either 

report; item revealed during 

subsequent surgery

14 June 2012 12 days
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suffering from abdominal pain after falling several days 
earlier. In the Tasmanian Coroners Court matter of the 
Investigation into Death of James Stirling McKinlay 
(2013),43 the retained pack was visible on an x-ray taken 
on 6 June 2012, but the radiologist did not report it, and 
managing doctors did not see it. The retained pack was 
visible in a CT scan of the abdomen on 7 June 2012, but 
again it was not noted. The retained pack, which was 
tightly compressed and separately located from the other 
packs, was discovered and removed during another opera-
tion on 14 June 2012.

In Hughes v Minister of Health,35 the discovery of 
a retained object was hindered by postoperative care fail-
ures. The patient underwent surgery in September 1993 to 
repair a recurrent umbilical hernia. In a later surgery, two 
drainage tubes were inserted to drain fluid build-up. These 
drainage tubes protruded from the patient’s abdomen and 
were connected to a fluid suction apparatus. On 
20 December 1994, the drainage suction apparatus was 
removed, as were stitches that held the drainage tubes in 
place. The drainage tubes remained in place, extending 
approximately 20 mm from the patient’s abdomen. On 
22 December 1994, the left-side drainage tube was found 
to be missing. Despite this discovery, the plaintiff was 
discharged from the hospital after the removal of the 
right-side drainage tube. After discharge, the patient suf-
fered from “severe central abdominal pain, nausea, vomit-
ing, constipation and fatigue and was incapable of 
working”.35 X-rays and an ultrasound scan taken in early 
1995 located the lost drainage tube within the anterior 
abdominal wall.

Antecedents for Risk of Retained Surgical 
Items
While information about antecedents for item retention is 
limited in some of the reviewed cases, a number of cases 
in the sample reflect current literature on contributing 
influences related to human factors, such as deviations 
from protocols and poor or no communication between 
health professionals.

Human Factors – Deviation from Standard Protocol
The review considered whether operating room staff 
involved in the litigated procedures had performed appro-
priate procedural steps and checks in relation to the man-
agement and accountability of surgical supplies and 
equipment. Deviation from established protocols regarding 
counts and record-keeping was implicated in five cases. 

Only five case reports discussed counts and contempora-
neous record-keeping in any detail. In four cases reporting 
on count status, the count was deemed correct at the end of 
surgery (see Table 2).

In Langley & Warren vGlandore Pty Ltd & Thomson,39 

a sponge was left inside the patient’s abdomen after a total 
abdominal hysterectomy. The surgeons were given general 
assistance by an instrument nurse and a circulating nurse 
employed by the hospital. The nurses were found to have 
made an error in tallying the number of sponges used, 
incorrectly balancing the number of sponges retrieved at 
the end of the surgery with the number opened during the 
procedure. In Elliott v Bickerstaff 33 it was inferred at trial 
that the nurses present at the surgery miscounted the 
number of sponges used and provided the surgeon with 
“unfounded assurances” that all items were accounted for, 
leading to the retention of a sponge in the patient’s abdom-
inal cavity. In Ives v Australian Capital Territory,36 and its 
1996 appeal on a procedural point,37 the court examined 
the retention of a straight needle in the patient’s ventricle, 
which was alleged to have migrated from her abdomen 
after a hysterectomy in 1974. Evidence was led about the 
“standard practice” of counting all needles at the end of 
the surgery and recording of the count reconciliation on 
a whiteboard by the nurse.

… There was no record of a needle having gone missing 
or having broken. If there had been, it would have been 
regarded as a serious event.36 

This recital of usual practice was confirmed by a nurse 
who routinely assisted the defendant surgeon. There was, 
however, no record kept of reconciling the needle check as 
it was not usual practice to keep a permanent record of the 
count in 1974. In O’Hagan v Sakker,41 which concerned 
the retention of a surgical pack after a sigmoid colectomy, 
the defendant surgeon also led evidence about usual hos-
pital practice and procedures as at the operation date in 
1992. However, in the absence of documentation in the 
medical records, the evidence of the surgeon’s usual prac-
tice was treated with caution by the Court because

… most drivers of motor vehicles would assert that they 
invariably stop at red traffic control lights, yet common 
knowledge indicates that the work of red light traffic 
cameras tells a very different story.41 

The fifth case concerning a retained surgical sponge, the 
Tasmanian Coroners Court inquiry into the death of 
James Stirling McKinlay (2013)43 specifically discusses 
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the importance of easily accessible and consistent doc-
umentation. The court found that the deceased underwent 
a lengthy and complicated “Whipples procedure” on 
15 May 2012 to remove a cancer of the bile duct. 
Between the date of surgery and 1 June 2012, he under-
went multiple surgeries, which unsuccessfully sought to 
address internal bleeding. The operating room nurse’s 
report for a further surgery on 2 June 2012 recorded 
that one large pack and six small packs were deliberately 
left in position to stem intra-abdominal bleeding. After 
surgery, the patient was transferred, with his medical 
records and notes, to the Royal Hobart Hospital. 

Surgery was undertaken on 4 June 2012 and six packs 
were removed, but one pack was accidentally retained. 
While Coroner Pearce found that the retained pack did 
not contribute to the patient’s death, he found that the 
deceased was transferred to the Royal Hobart Hospital 
with an incomplete medical record, which failed to for-
mally communicate the number of packs left in situ on 
the handover. The Coroner recommended that because 
the count procedure is used as a risk mitigation strategy, 
it requires due diligence and care to ensure that the 
recording of the count is accurate, consistent between 
nursing and medical team members, and easily 

Table 2 Count Status at Key Timepoints in the Counting Procedure

Case Citation/Date Item (s) 
Retained

Initial 
Count

Wound 
Closure 
Count

Skin Closure Count Xray Taken

Elliott v Bickerstaff [1999, ACT] Sponge Not 

recorded in 

case note

Not 

recorded in 

case note

Correct Unable to determine if x-ray was 

taken

Gaynor v Milton; Ulladulla 

Hospital [1981, NSW]

Piece of 

forceps

Not 

recorded in 

case note

Item known 

to be missing

Item known to be missing Yes, later (+)

Hughes v Minister for Health East 

Pilbara Health Service [1999, 

WA]

Drainage 

tube

Not 

recorded in 

case note

Not 

recorded in 

case note

Not recorded in case note [Authors'Note: 

tube known to be missing day after stitches 

removed]

Yes, later (+)

Ives v Australian Capital Territory 

and Anor [1995, ACT]

Straight 

needle

Not 

recorded in 

case note

Not 

recorded in 

case note

Correct Yes, much later and unrelated (+)

Kenjar v Australian Capital 

Territory [2014, ACT]

Piece of 

k-wire

Not 

recorded in 

case note

Not 

recorded in 

case note

Not recorded in case note Yes, later (DOS) (+)

Langley & Warren v Glandore Pty 

Ltd & Thomson [1997, QLD]

Sponge Not 

recorded in 

case note

Not 

recorded in 

case note

Correct Unable to determine if x-ray was 

taken

Miller v Broadbent [1999, QLD] Silicon 

tubing

Not 

recorded in 

case note

Not 

recorded in 

case note

Not recorded in case note Yes, later (-); later exploratory 

surgery (+)

O’Hagan v Sakker [2011, NSW] Sponge Not 

recorded in 

case note

Not 

recorded in 

case note

Correct Yes, 2003 xray (+) but reported (-); 

2003 xray re-examined later (+)

Investigation into Death of James 

Stirling McKinlay [2013, TAS]

Sponge Not 

recorded in 

case note

Item 

intentionally 

retained

Incorrect - intentional retention Yes, later, misread (-); later CT scan 

misread (-); later exploratory surgery 

(+)

Smith v Marcus [1989, NSW] Drainage 

tube

Not 

recorded in 

case note

Not 

recorded in 

case note

Not recorded in case note Yes, later, several xray reported (-); 

xrays and IVP re-examined later (+)

Notes: (+) Retained item found on x-ray; (–) Retained item not found on x-ray. 
Abbreviations: DOS, day of surgery; IVP, intravenous pyelogram.
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accessible as a communication tool, not only between 
clinicians but also between facilities when patients are 
transferred.43 The Coroner also made the following 
recommendation:

Each hospital should also consider whether a practice of 
abdominal x-ray following emergency abdominal surgery 
to identify and reduce the risk of retained packs might be 
appropriate.43 

In all of these cases, the procedures described correspond 
with current ACORN Standards for Perioperative Nursing 
in Australia, which state that

[a]ll members of the operating or procedural team have 
a duty to collaborate to ensure that all items used during 
surgery and procedures are retrieved … accounted for and 
appropriately documented. (p75)16 

Human Factors – Communication, Verbal and 
Written
Judgments in many cases linked deviations from the proto-
col closely to either inadequate verbal communication or 
written communication in the patient records. In two of the 
four cases concerning a retained surgical sponge, the count 
was communicated and documented (according to medical 
records) to be correct at the end of the surgery.33,39 In one 
case, the correct count was implied from the trial transcripts, 
despite a lack of written records confirming this.41 In either 
case, the presence or absence of written records impacted on 
the success of the plaintiffs’ or defendant’s case. For exam-
ple, in O’Hagan v Sakker,41 the judge commented on the 
expectation of certain documents contained in the medical 
record to be able to provide evidence

… whether or not the relevant items were counted at the 
conclusion of the operation, and whether such counting 
was the subject of the signing off, in conformity with the 
usual practice.41 

The cases in this sample underline the importance of clear 
and accessible communication, both verbal and written, as 
a safeguard to preventing RSIs.

Harm Suffered and Unintended 
Consequences
Eight out of ten records reported harm suffered by the 
patient as a consequence of a retained surgical item. 
Physical harm was described in two cases.39,40 In five 
cases, a range of both physical harms and psychosocial 

harms were described;33,35,38,40,41 although in one of these 
the physical symptoms were masked due to multiple exist-
ing co-morbidities and were re-investigated after the 
patient presented to the emergency department for an 
unrelated fall.41 In one case, there was no mention of 
physical harm prior to discovery; however, psychosocial 
symptoms manifested after the retained item was discov-
ered on a chest x-ray taken for an unrelated reason.36,37

It is important to note the potential for psychosocial 
harm as a corollary of a lengthy retention as evidenced in 
the following cases. In O’Hagan v Sakker,41 the patient 
suffered from ill-health and pain most of her life and had 
undergone multiple operations in an attempt to improve 
her quality of life. Evidence was tendered that as 
a consequence of the discovery and removal of 
a retained pack in her abdomen 15 years after the relevant 
surgery 

… the plaintiff has become preoccupied with, and 
focussed upon, what she considers to have been the dele-
terious effects upon her health as a result of the pack 
having been left in her abdominal cavity. She has been 
preoccupied with psychological problems.41 

Similarly, the patient in Ives v Australian Capital Territory 
became “depressed and anxious” after learning about the 
presence of an “extremely long” and fractured needle in 
her heart ventricle, which had migrated from her abdomen 
after being retained there more than twenty years earlier.36 

In Elliott v Bickerstaff,33 the patient developed “ongoing 
psychological and physical problems” as a result of the 
six-week retention of a sponge in her abdomen. In the case 
of Smith v Marcus,42 the plaintiff endured constant pain, 
soreness and discomfort in the pelvic and stomach region, 
exacerbated by walking. After 10 years of persistent pain, 
multiple visits to a range of medical practitioners ordering 
a myriad of diagnostic tests, the cause was later discovered 
to be a retained drainage tube, determined to be in situ 10 
years after surgery. Apart from the apparent physical harm 
in this case, psychosocial harm manifested in the patient’s 
feeling of self-doubt after years of being told that there 
was nothing wrong with her. The Court assessed that the 
patient was:

… a relatively unsophisticated lady who understandably 
seems to have adopted the attitude that whatever the cause 
of her problems a variety of skilled doctors after testing 
could detect nothing wrong and that she should learn to 
live with her ongoing discomfort.42 
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The plaintiffs (patients) in all cases suffered from harm 
post-surgery, regardless of the type of surgery, the item 
retained, or the length of time from retention to discovery; 
with psychosocial harm manifesting more in cases where 
the patient complained of ongoing physical pain but whose 
complaints were dismissed or in those patients living with 
an RSI once they became aware of the presence of the 
item and potential worse outcomes they could have 
suffered.

Discussion
Supplementing Existing Retained Surgical 
Item Data Sets by Analysis of Australian 
Case Law
It is well accepted in the academic and popular literature 
that reported incidents of RSIs are considered the “tip of 
the iceberg” when looking at the true extent of the problem 
in hospitals around the world. This may be due to the 
current absence of mandatory reporting of “near misses” 
and failures or delays in discovering RSIs due to patients 
who may be asymptomatic or suffering from non-specific 
symptoms;46 that is, symptoms not initially linked to 
a prior surgical procedure. Furthermore, the number of 
incident reports for a specific event may not be a reliable 
reflection of the frequency of that event nor of the true risk 
of the event occurring. For example, following their study 
of a falls prevention program, Abujudeh et al warned that 
the prevalence of incident reports may be more a reflection 
of a particular organisational focus on reporting of parti-
cular incidents at that point in time.47 More concerning is 
the Grattan Institute Report on Strengthening Safety 
Statistics,48 which concluded that incident reports cannot 
be relied upon to benchmark performance over time or 
across organisations, or to help understand what types of 
adverse events or harm to patients are most prevalent. This 
may be because incident reporting is mostly voluntary; 
and, where mandatory, reporting criteria and definitions 
(such as “end of surgery”) are not always clear or consis-
tent, resulting in inconsistency in measurement indicators. 
This therefore contributes to the possible underestimation 
of the actual risk of a patient leaving the operating room 
with an RSI.

The National Hospital Morbidity Database, published 
by the Australian Institute of Health and Welfare,27 pro-
vides a useful overview of the incidence of RSI retention, 
while a number of state government reports detailed 
circumstances that contributed to the retention of surgical 

items in specific cases. The range of factors at different 
levels of the process leading up to an RSI, from unsafe 
individual actions to latent hazard conditions within the 
organisational system, demonstrate the application of 
Reason’s accident causation model.31,32 Some of these 
incidents arose from procedural failures (eg operating 
staff’s non-adherence to the use of the instrument count 
sheet; reliance on memory to remove a surgical gauze at 
the end of a procedure; performance of an organ closure 
despite incorrect swab count; commencement of wound 
closure prior to the completion of the first surgical count), 
and some from communication failures (eg a failure to 
report a missing swab after the initial swab tally was 
found to be incorrect; failure to confirm removal of 
a pack inserted by the anaesthetist). Retention also arose 
from issues with surgical instruments or equipment (eg 
use of equipment with easily removable parts, equipment 
failure) and use of other ancillary equipment (eg incorrect 
reading of intraoperative or postoperative x-rays or other 
scans).

Government reports provide a useful glimpse of RSI 
incidents; however, findings from government reports of 
mandatory reporting are typically based on root cause 
analysis, which is inherently subject to human biases of 
the investigators, such as hindsight bias or attribution 
error, as they attempt to determine causal factors of an 
adverse event.49 The aim of our study was not to find the 
one cause, per se, of the RSI or to attribute blame. We took 
the stance recommended by Henriksen et al49 “to be fair 
and yield new knowledge” (p71). As such, our efforts were 
directed at the antecedent circumstances that existed for 
the operating room personnel before the item was retained 
to make sense of the previously unknown factors contri-
buting to the retention. This study sought to examine the 
antecedent circumstances leading up to, and the human 
costs arising from, the retention of surgical items through 
the lens of Australian case law reports of legal proceedings 
relating to RSIs.

Review and Synthesis of Australian Case 
Law
Our study involved a review of civil cases, medical dis-
ciplinary cases, coronial cases, and criminal cases across 
all Australian jurisdictions. Only ten original cases con-
cerning incidents of retained surgical items were located, 
a very small number when compared with the 322 inci-
dents of retained items requiring re-operation or a further 
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surgical procedure reported by Australian hospitals in the 
years between the years 2005–2006 and 2015–2016.27

Despite the small sample of cases available, it was 
possible to derive a number of observations regarding the 
Australian legal system’s consideration of claims relating 
to RSIs, particularly in relation to: most commonly 
retained items; the length of delay between retention and 
discovery; antecedents to retention; the human costs of 
retention and risk prevention strategies. We found that 
surgical sponges made up the highest proportion of surgi-
cal items retained (40%). This not only aligns with pre-
vious studies but also continues to be confirmed in more 
recent studies of root cause analysis investigation 
reports.50

In their study of reports from 2010 to 2015, Hibbert 
et al found that nearly a quarter of the retained surgical 
items were discovered either immediately in the post-
operative period or on the day of the procedure, while 
about 1/6 were only detected after 6 months, with the 
longest period being 18 months.50 As our study examined 
legal cases across a much longer time frame, we were able 
to uncover that the time between retention and discovery 
could be as long as 20 years.

From these cases, it is evident that retention of surgical 
items (which encompasses a diverse range of items) is 
a widespread phenomenon that cannot be attributed to 
a particular surgical practice or type of surgery. As dis-
cussed above, retention may be impacted by a number of 
human factors including failure to adhere to established 
risk mitigation processes, deficient communication and 
record-keeping,50 and issues surrounding postoperative 
care practices including omissions in clinical handover 
information or mis-reading or misinterpretations of post-
operative diagnostic x-rays, where in some cases, retained 
items later determined to be visible on postoperative scans 
were not identified at the time of the scan. The human 
factors implicated in the reviewed cases were referred to 
by the judges in their decisions and recommendations to 
address failures in the system that enabled human factors 
failures. The cases also revealed physical and psychosocial 
harms allegedly experienced by patients due to retention of 
the surgical item. Some of these harms were exacerbated 
by a lengthy delay before discovery, and most were cer-
tainly not known or expected at the time of transfer from 
the operating room or even prior to discharge from 
hospital.

Clark and Oakley51,52 argued that patients should be 
provided with comparative information about surgeons’ 

performance as part of the informed consent process 
(which is a universal pre-requisite for elective surgery) 
and quality assurance processes. The identified cases illus-
trate that operating room staff work as a team with shared 
responsibility and accountability for patient safety;7 there-
fore, surgeon performance data alone may not necessarily 
be useful in the case of minimising RSIs, particularly in 
cases of prolonged retention. We did find, though, that 
current team-based risk mitigation strategies, including 
counting, communicating, and documenting items used 
during surgery, are not always effective.7

Need for Multidisciplinary Guidelines for 
Perioperative Practice
Like in many countries around the world, most facilities in 
Australia have incorporated the World Health 
Organization’s (WHO) Surgical Safety Checklist into rou-
tine practice in the operating room, with varying degrees 
of success.53 Although WHO has encouraged facilities to 
adapt the checklist to fit local practice, the checklist 
includes only one item specifically targeting prevention 
of RSIs, that is, during the “sign out” phase the “nurse 
verbally confirms with the team … that instrument, sponge 
and needle counts are correct (or not applicable)”. In 
Australia, the Australian College of Perioperative Nurses 
(ACORN) is the only professional body providing explicit 
guidance, in the form of standards for perioperative prac-
tice, related to the prevention of RSIs.16 We have not been 
able to identify any published equivalent guidance pro-
duced by the Royal Australasian College of Surgeons 
(RACS) or the Australian and New Zealand College of 
Anaesthetists (ANZCA) for their members. This may be 
because the responsibility for the management of accoun-
table surgical items has historically been considered the 
domain of the perioperative nurse, despite the multidisci-
plinary team environment in which surgical procedures are 
typically conducted. It is therefore timely to consider the 
development of multidisciplinary guidelines for periopera-
tive practice that are endorsed by the professional bodies 
of all disciplines that make up the team.

The cases analysed in our study highlight the impor-
tance of shared responsibility, particularly for communica-
tion and documentation, and for compliance with 
established processes to reduce the risk of harm. The 
cases also highlight varying outcomes in judicial determi-
nations of alleged negligence in the advent of an RSI. 
However, as such, it appears that the “elaborate ritual”33 
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of manual counting and management of accountable items 
prescribed by ACORN in the national standards for the 
profession is not sufficient to prevent all incidents of RSIs 
from occurring. In all included case reports that explicitly 
discuss the count procedure, the procedures described 
correspond with current ACORN Standards for 
Perioperative Nursing in Australia.16 As such, the fact 
that these procedures were not sufficient to avoid the 
retention of surgical items is a relevant consideration for 
contemporary prevention and protective strategies. Our 
findings in this context align with the recent findings by 
Gunnar et al54 in their study of root cause analysis of RSI 
events, which found that a majority of incidents (64%) 
involved human factors issues (eg, staffing changes during 
shifts, staff fatigue), policy/procedure failures (eg, failure 
to perform methodical wound sweep) or communication 
errors.54

In addition, standard and usual processes outlined in 
ACORN Standards for locating missing items in the event 
of a discrepancy in the count, including immediately 
notifying the surgeon, requesting a thorough re-explora-
tion of the wound, search of environmental surroundings 
and intra-operative imaging, do not provide a completely 
effective prevention strategy. This conclusion, derived 
from an analysis of case law, is supported not only by 
the literature but also by state government patient safety 
reports that point to procedural non-compliance as a key 
contributing factor to surgical item retention. This natu-
rally leads us to consider the need to adopt newer, tech-
nologically advanced adjunctive strategies, particularly 
those with evidence of effectiveness.20,21,54 This strategy 
to improve detection and supplement counts, and the need 
for an evidence base in this area, was also highlighted by 
Hibbert et al.50 The continued persistence of RSIs across 
the world, including Australia, highlights the shortcom-
ings of current prevention strategies in totally preventing 
this sentinel event and at the same time questions the 
assumption that an RSI is a never-event.

Patient Engagement for Early Detection 
of Retained Surgical Items
The occurrence of never events, such as RSIs, undermines 
the trust and confidence that the public has in a healthcare 
system. Most facilities follow-up patients for signs and 
symptoms of infection. A survey of 462 internal medicine 
patients across five university hospitals in Finland55 found 
that when patients have positive health care service 

experiences, they participate more in ensuring their own 
safety during hospital care. This premise could naturally 
extend to post-hospitalisation patient safety practices. It is 
worth considering a longer postoperative follow-up period 
and investigation of all patient-reported outcome measures 
(PROMs), regardless of whether the symptoms reflect 
“usual” postoperative complaints (like surgical pain or 
surgical site infection) or are non-specific. Of course, the 
patient may not tell us at the time that something had been 
left behind. However, healthcare professionals need to 
improve the information and encouragement we give to 
patients, so patients can be more pro-active in their own 
postoperative safety practices,55 such as reporting signs 
and symptoms some of which could assist in identifying 
RSIs earlier in the post-discharge period.

Perhaps, RSI should become a routine differential diag-
nosis until ruled out when patients report postoperative 
complaints. This recommendation may serve as a useful 
outward indicator to patients that the healthcare system 
values their participation in improving the safety and qual-
ity of healthcare, is listening to their worries, and is con-
cerned with their safety.

Need for Globally Standardised Ontology 
and Taxonomy and Mandatory Reporting
The true incidence and prevalence of RSIs is difficult to 
accurately quantify due to the nature of reporting as well 
as the inconsistency in operational definitions and mea-
surement indicators. For example, inconsistency in report-
ing near misses, that is, situations of an incorrect count 
where the RSI is subsequently located prior to wound 
closure or prior to the patient leaving the operating room. 
Furthermore, there are very little data on miscounts, that 
is, situations where the count is deemed correct at the end 
of the procedure, yet an RSI is identified later after the 
wound is closed and the patient has left the operating 
room, and in many cases, the hospital.

The original definition of RSIs in Australia was chan-
ged from “retained instruments or other material after 
surgery requiring re-operation or further surgical proce-
dure” in 2002 to “unintended retention of a foreign object 
in a patient after surgery or other invasive procedure 
resulting in serious harm or death” in 2018.56 Serious 
harm is defined by the Australian Commission on Safety 
and Quality in Health Care as being permanent or long- 
term physical harm, permanent or long-term loss of func-
tion; shortened life expectancy, or the patient requiring 

Journal of Multidisciplinary Healthcare 2021:14                                                                                 https://doi.org/10.2147/JMDH.S316166                                                                                                                                                                                                                       

DovePress                                                                                                                       
2409

Dovepress                                                                                                                                                        Osborne et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


life-saving surgical or medical intervention.56 This implies 
that if no serious harm or death results, then the incident 
does not need to be reported. This would also exclude near 
misses where the missing item was found before the 
wound was closed or the patient was transferred from the 
operating room. However, once again, this limits the 
opportunity to estimate true risk. 

By contrast, in the USA, the current Joint Commission 
definition is that “an unintended retained foreign object 
(URFO) [is] an object that is retained after skin closure has 
occurred following an invasive procedure”,57 that is, the 
definition is not limited to cases where the retention results 
in serious harm or death and does not specify that the 
patient has left the operating room. Contrary to this, the 
definition from the National Quality Forum, also in the 
United States, states, “ … the patient has been taken from 
the operating/procedure room” (pB-4). In the United 
Kingdom, the 2009 never event was called “retained sur-
gical instrument postoperation”, then “retained instru-
ment”, and finally in 2011, “retained foreign body 
postoperation”.58 The definitional inconsistency around 
the world has the potential to impact on the accuracy of 
indicators not only of actual RSIs but also of the true risk, 
making benchmarking problematic and contributing to the 
underestimation of the extent of the problem. Standardised 
data collection is important for accurately interpreting out-
comes data.59 What is needed is a globally standardised 
ontology and taxonomy including operational definitions 
and clearly demarcated measurement indicators, and man-
datory reporting based on these standard indicators.

Open Access to Data
Once accurate data are captured, the data need to be stored 
and made accessible. Changes in healthcare and develop-
ments in information systems have seen an increase in the 
use of big data sets captured in large national databases, 
particularly in surgical research.60 Establishing a national 
or international registry for the tracking and surveillance 
of patients identified as having an RSI and those with 
a differential diagnosis of RSI would provide the opportu-
nity for accurate estimates of the problem and of the risk; 
and may lead to global collaborative efforts to address this 
never event. Donabedian’s model of quality improvement 
posits that structure measures have an effect on process 
measures, which have an effect on outcome measures.61 

Thus, registry data that include structure, process and out-
come indicators would allow a more complete evaluation 
of current strategies for preventing RSIs as well as how we 

have moved forward to any sustainable improvements in 
reducing incidence and prevalence, which technically, 
should be zero.

Limitations
We acknowledge the inherent limitations of using case law as 
a data source. First, in legal proceedings, the parties and their 
legal representatives argue their case and present the facts in 
a way that is likely to advance their claim and establish the 
necessary elements. In addition, when a judge is drafting their 
decision (judgment), the judge generally filters the detailed 
information presented at trial to only the facts that are material 
to the judicial reasoning process. This limits the case details 
that are publicly available for analysis. Second, the extent of 
information contained in the cases was a limitation. For exam-
ple, some cases contained very detailed factual information, 
including antecedents and human costs of living with an RSI, 
whereas others simply provided a brief overview of the out-
comes limited to less than a page of information. Varying 
degrees of information were provided about counts and con-
temporaneous record keeping.

The study was limited to cases that were available by 
searching publicly accessible databases, which resulted in 
our systematic review identifying only a small number of 
cases. In addition, most cases reviewed were procedural; 
as such, some of the factual circumstances, which would 
have been recorded in a report of the full trial decision 
were missing.

Further to this, more than 95% of Australian medical 
litigation is settled (resolved) through negotiation or dis-
continued before a final judicial determination,7 and the 
outcomes of the fact and details of the settlements are 
usually confidential. This limits the ability to engage in 
additional fine-grain analysis that would have been under-
taken in this review had these cases gone to trial.

Despite this, our critical analysis of these cases expands 
upon many of the issues raised in the government reports in 
terms of antecedents and human costs of living with RSI.

Conclusion
An RSI can be discovered days, weeks, months, or years 
after the original operation, usually following the develop-
ment of patient symptoms. Unintentional retention of sur-
gical items has been recognised as such for more than 
a decade by the Australian Commission on Safety and 
Quality in Health Care as an event that causes serious 
harm to patients and threatens society’s perception of the 
Australian healthcare system. Mandatory federal reporting 
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of RSIs as a sentinel event allows researchers to track the 
frequency of these events, while state reporting provides 
some anecdotal evidence as to specific case studies. 
Despite this, there is a current dearth of online, publicly 
available information that provides clear insights into the 
nature and extent of RSIs.

Our case law analysis supplemented data from state 
government reports that examine the immediate physical 
complications impacting the patient. Our analysis high-
lighted patient circumstances related to the aftermath of 
not only living with an RSI but also psychosocial and 
emotional distress once a patient becomes aware of 
living with an RSI, information that only comes to 
light following the delayed discovery of the retained 
item.

The case law related to RSIs to date is very limited, 
with only nine civil cases and one coronial case deal-
ing with this issue since the early 1980s, which is 
explained by the small number of claims that proceed 
to publicly available judicial determination. Further 
research could extend to reviewing trial transcripts, as 
well as de-identified insurance claims and settlement 
documents (if not subject to a confidentiality agree-
ment). Nevertheless, our review of the decided cases 
indicates that current forms of risk management to 
minimise or eliminate the incidence of this sentinel 
event, including standards-based professional perio-
perative practice and mandatory reporting of adverse 
events, are not always effective in preventing retention. 
Additional measures, including newer technologies for 
detection, should be explored, and those with clear 
evidence of effectiveness should be deployed where 
resources permit. In addition, estimates of the true 
risk of RSI in Australia can be improved by more 
standardised and consistent reporting of risk of RSIs; 
not just reporting of actual events but also near misses; 
and consistency across jurisdictions about the definition 
of RSIs, including whether it is limited to cases invol-
ving serious harm or death, and the timing of when an 
item is considered retained (for example, before or 
after wound closure; before or after leaving the operat-
ing room). Finally, this study has presented a starting 
point for a call to action for a consistent methodology, 
ontology and taxonomy for mining data from case law 
to inform better understanding of RSIs that can con-
tribute to better estimates of the global nature and 
extent of the risk, as well as the problem.

Data Sharing Statement
The data (case reports) underpinning the results presented 
in this study are available from publicly available data-
bases and repositories. Details of these databases and 
repositories are included in the Supplementary Materials 
related to the search strategy.

Author Contributions
SRO conceived the original idea and wrote the original study 
protocol and methodology, secured funding and resources, 
and provided project administration and supervision. JD 
contributed to the final methodology and collated and curated 
the case law data. JD extracted the data and material factual 
circumstances of the cases. TC supervised and verified data 
extraction from the case law data. SRO and JD prepared the 
original draft manuscript. All authors conducted the investi-
gation and formal text analysis, including data validation. 
SRO and JD prepared tables and figures for data visualiza-
tion. All authors critically reviewed and edited the submitted 
manuscript. All authors approved the final submitted version 
of the manuscript and are accountable for their own contribu-
tions to the work.

Funding
This study was funded by a small internal grant from the 
School of Public Health and Social Work, Queensland 
University of Technology. The grant was awarded to the 
first author, Sonya R Osborne. There is no grant number. 
The funders had no role in the study design, data collec-
tion and analysis, decision to publish, or preparation of the 
manuscript.

Disclosure
The authors have declared that no competing interests 
exist.

References
1. Weiser TG, Haynes AB, Molina G, et al. Size and distribution of the 

global volume of surgery in 2012. Bull World Health Organ. 2016;94 
(94):201–209F. doi:10.2471/BLT.15.159293

2. Meara JG, Leather AJM, Hagander L, et al. Global surgery 2030: 
evidence and solutions for achieving health, welfare, and economic 
development. Lancet. 2015;386:569–624.

3. The International Surgical Outcomes Study Group. Global patient 
outcomes after elective surgery: Prospective Cohort Study in 27 
low-, middle-, and high-income countries. Br J Anaesth. 2016;117 
(5):601–609. doi:10.1093/bja/aew316

4. Story DA, Leslie K, Myles PS, et al. Complications and mortality in 
older surgical patients in Australia and New Zealand (the REASON 
Study): a Multicentre, Prospective, Observational Study. Anaesthesia. 
2010;65(10):1022–1030. doi:10.1111/j.1365-2044.2010.06478.x

Journal of Multidisciplinary Healthcare 2021:14                                                                                 https://doi.org/10.2147/JMDH.S316166                                                                                                                                                                                                                       

DovePress                                                                                                                       
2411

Dovepress                                                                                                                                                        Osborne et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=316166.docx
https://doi.org/10.2471/BLT.15.159293
https://doi.org/10.1093/bja/aew316
https://doi.org/10.1111/j.1365-2044.2010.06478.x
https://www.dovepress.com
https://www.dovepress.com


5. Story DA. Postoperative complications in Australia and New Zealand 
(the REASON Study). Perioper Med. 2013;2(1):16. doi:10.1186/ 
2047-0525-2-16

6. Woodfield J, Deo P, Davidson A, Yen-Ting Chen T, van Rij A. 
Patient reporting of complications after surgery: what impact does 
documenting postoperative problems from the perspective of the 
patient using telephone interview and postal questionnaires have on 
the identification of complications after surgery? BMJ Open. 2019;9 
(e028561):10. doi:10.1136/bmjopen-2018-028561

7. Cockburn T, Davis J, Osborne S. Retained surgical items: lessons 
from Australian case law of items unintentionally left behind in 
patients after surgery. J Law Med. 2019;26(4):841–848.

8. Moffatt-Bruce SD, Cook CH, Steinberg SM, Stawicki SP. Risk fac-
tors for retained surgical items: a meta-analysis and proposed risk 
stratification system. J Surg Res. 2014;190(2):429–436. doi:10.1016/ 
j.jss.2014.05.044

9. Al-Qurayshi ZH, Hauch AT, Slakey DP, Kandil E. Retained 
foreign bodies: risk and outcomes at the national level. J Am 
Coll Surg. 2015;220(4):749–759. doi:10.1016/j. 
jamcollsurg.2014.12.015

10. Gawande AA, Studdert DM, Orav EJ, Brennan TA, Zinner MJ. Risk 
factors for retained instruments and sponges after surgery. N Engl 
J Med. 2003;348(3):229–235. doi:10.1056/NEJMsa021721

11. Moffatt-Bruce SD, Ellison EC, Anderson HL, et al. Intravascular 
retained surgical items: a Multicenter Study of risk factors. J Surg 
Res. 2012;178(1):519–523. doi:10.1016/j.jss.2012.02.053

12. Rowlands A. Risk factors associated with incorrect surgical counts. 
AORN J. 2012;96(3):272–284. doi:10.1016/j.aorn.2012.06.012

13. Wang CF, Cook C, Whitmill ML, et al. Risk factors for retained 
surgical foreign bodies: a meta-analysis. OPUS Scientist. 2009;3 
(2):21–27.

14. Zarenezhad M, Gholamzadeh S, Hedjazi A, et al. Three years evalua-
tion of retained foreign bodies after surgery in Iran. Ann Med Surg. 
2017;15:22–25. doi:10.1016/j.amsu.2017.01.019

15. Steelman VM, Shaw C, Shine L, Hardy-Fairbanks AJ. Retained 
surgical sponges: a Descriptive Study of 319 occurrences and con-
tributing factors from 2012 to 2017. Patient Saf Surg. 2018;12(20):8. 
doi:10.1186/s13037-018-0166-0

16. Australian College of Perioperative Nurses Ltd. ACORN Standards 
for Perioperative Nursing in Australia. 15th ed. Adelaide, SA: 
Australian College of Perioperative Nurses Ltd; 2018:75–82.

17. Egorova NN, Moskowitz A, Gelijns A, et al. Managing the pre-
vention of retained surgical instruments: what is the value of 
counting? Ann Surg. 2008;247(1):13–18. doi:10.1097/ 
SLA.0b013e3180f633be

18. Cima R, Kollengode A, Garnatz J, Storsveen A, Weisbrod C, 
Deschamps C. Incidence and characteristics of potential and actual 
retained foreign objects in surgical patients. J Am Coll Surg. 
2008;207(1):80–87. doi:10.1016/j.jamcollsurg.2007.12.047

19. Stawicki SP, Moffatt-Bruce SD, Ahmed HM, et al. Retained surgical 
items: a problem yet to be solved. J Am Coll Surg. 2013;216 
(1):15–22. doi:10.1016/j.jamcollsurg.2012.08.026

20. Rupp CC, Kagarise MJ, Nelson SM, et al. Effectiveness of 
a radiofrequency detection system as an adjunct to manual counting 
protocols for tracking surgical sponges: a prospective trial of 2285 
patients. J Am Coll Surg. 2012;215(4):524–533. doi:10.1016/j. 
jamcollsurg.2012.06.014

21. Williams TL, Tung DK, Steelman VM, Chang PK, Szekendi MK. 
Retained surgical sponges: findings from incident reports and a 
cost-benefit analysis of radiofrequency technology. J Am Coll 
Surg. 2014;219(3):354–364. doi:10.1016/j.jamcollsurg.2014. 
03.052

22. Steelman VM, Alasagheirin MH. Assessment of radiofrequency 
device sensitivity for the detection of retained surgical sponges in 
patients with morbid obesity. Arch Surg. 2012;147(10):955–960. 
doi:10.1001/archsurg.2012.1556

23. OECD. Health at a Glance 2017: OECD Indicators. Paris: OECD 
Publishing; 2017.

24. OECD. Health at a Glance 2019: OECD Indicators. Paris: OECD 
Publishing; 2019.

25. Christiaans-Dingelhoff I, Smits M, Zwaan L, Lubberding S, van der 
Wal G, Wagner C. To what extent are adverse events found in patient 
records reported by patients and healthcare professionals via com-
plaints, claims and incident reports? BMC Health Serv Res. 2011;11 
(49):10. doi:10.1186/1472-6963-11-49

26. Australian Commission on Safety and Quality in Health Care. 
Accreditation outcome results and evidence of implementation of 
the national safety and quality health service (NSQHS) standards 
Sydney. ACSQHC; 2012. Available from: https://www.safetyandqual 
ity.gov.au/sites/default/files/migrated/Accreditation-Outcome- 
Results-and-Evidence_NSQHS_-Standards-Web-Upload-11-Feb- 
2013-PDF-300KB.pdf. Accessed April 4, 2021.

27. Steering Committee for the Review of Government Service 
Provision. Report on Government Services (All Reports from 2005– 
2018). Canberra: Productivity Commission; 2005–2018.

28. Baude W, Chilton AS, Malani A. Making doctrinal work more 
rigorous: lessons from systematic reviews. U Chi L Rev. 
2017;84:37–58.

29. Williams CR. Tall Oaks from Little Acorns Grow: Commemorating 
40 Years 1977–2017, ACORN Australian College of Perioperative 
Nurses (Foreword by Sarah Bird). Lyndoch, SA: Australian College 
of Perioperative Nurses, Ltd (ACORN); 2017.

30. Popay J, Roberts H, Sowden A, et al. Guidance on the conduct of 
narrative synthesis in systematic reviews. ESRC Methods 
Programme; 2006. Available from: https://www.lancaster.ac.uk/ 
media/lancaster-university/content-assets/documents/fhm/dhr/chir/ 
NSsynthesisguidanceVersion1-April2006.pdf. Accessed Jan 20, 2019.

31. Reason J. Human error: models and management. BMJ. 2000;320 
(7237):768–770. doi:10.1136/bmj.320.7237.768

32. Elliot M, Page K, Worrall-Carter L. Reason’s accident causation 
model: application to adverse events in acute care. Contemp Nurs. 
2012;43(1):22–28. doi:10.5172/conu.2012.43.1.22

33. Elliott v' Bickerstaff [1999] NSWCA 453.
34. Gaynor v Milton;Ulladulla Hospital (Unreported, Supreme Court of 

New South Wales Court of Appeal, Hope JA, Glass JA and Mahoney 
JJA, 5 November 1981).

35. Hughes v Minister for Health [1999] WASA 131.
36. Ives v Australian Capital Territory and Anor. (Unreported, Supreme 

Court of the Australian Capital Territory, Higgins J, 20 October 1995, 
8 December 1995).

37. The Australian Capital Territory v Ives (Unreported, Federal Court of 
Australia, Gallop, Wilcox and Finn JJ, 16 April 1996, 26 July 1996).

38. Kenjar v Australian Capital Territory [2014] ACTSC 69.
39. Langley & Warren v Glandore Pty Ltd & Thomson [1997] QCA 342.
40. Miller v Broadbent (Unreported, Supreme Court of Queensland, Muir 

J, 6 August 1999, 12 August 1999).
41. O’Hagan v Sakker (2011) 12 DCLR (NSW) 329; [2011] NSWDC 60.
42. Smith v Marcus (Unreported, Supreme Court of New South Wales, 

Studdert J, 6 March 1989).
43. Record of Investigation into Death (without inquest) of James 

Stirling McKinlay (Tasmanian Coroners Court 2013, TASCD 142).
44. Moher D, Liberati A, Tetzlaff J, Altman DG; The PRISMA Group. 

Preferred reporting items for systematic reviews and meta-analyses: 
the PRISMA statement. PLoS Med. 2009;6(7):e1000097. 
doi:10.1371/journal.pmed.1000097

https://doi.org/10.2147/JMDH.S316166                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2021:14 2412

Osborne et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1186/2047-0525-2-16
https://doi.org/10.1186/2047-0525-2-16
https://doi.org/10.1136/bmjopen-2018-028561
https://doi.org/10.1016/j.jss.2014.05.044
https://doi.org/10.1016/j.jss.2014.05.044
https://doi.org/10.1016/j.jamcollsurg.2014.12.015
https://doi.org/10.1016/j.jamcollsurg.2014.12.015
https://doi.org/10.1056/NEJMsa021721
https://doi.org/10.1016/j.jss.2012.02.053
https://doi.org/10.1016/j.aorn.2012.06.012
https://doi.org/10.1016/j.amsu.2017.01.019
https://doi.org/10.1186/s13037-018-0166-0
https://doi.org/10.1097/SLA.0b013e3180f633be
https://doi.org/10.1097/SLA.0b013e3180f633be
https://doi.org/10.1016/j.jamcollsurg.2007.12.047
https://doi.org/10.1016/j.jamcollsurg.2012.08.026
https://doi.org/10.1016/j.jamcollsurg.2012.06.014
https://doi.org/10.1016/j.jamcollsurg.2012.06.014
https://doi.org/10.1016/j.jamcollsurg.2014.03.052
https://doi.org/10.1016/j.jamcollsurg.2014.03.052
https://doi.org/10.1001/archsurg.2012.1556
https://doi.org/10.1186/1472-6963-11-49
https://www.safetyandquality.gov.au/sites/default/files/migrated/Accreditation-Outcome-Results-and-Evidence_NSQHS_-Standards-Web-Upload-11-Feb-2013-PDF-300KB.pdf
https://www.safetyandquality.gov.au/sites/default/files/migrated/Accreditation-Outcome-Results-and-Evidence_NSQHS_-Standards-Web-Upload-11-Feb-2013-PDF-300KB.pdf
https://www.safetyandquality.gov.au/sites/default/files/migrated/Accreditation-Outcome-Results-and-Evidence_NSQHS_-Standards-Web-Upload-11-Feb-2013-PDF-300KB.pdf
https://www.safetyandquality.gov.au/sites/default/files/migrated/Accreditation-Outcome-Results-and-Evidence_NSQHS_-Standards-Web-Upload-11-Feb-2013-PDF-300KB.pdf
https://www.lancaster.ac.uk/media/lancaster-university/content-assets/documents/fhm/dhr/chir/NSsynthesisguidanceVersion1-April2006.pdf
https://www.lancaster.ac.uk/media/lancaster-university/content-assets/documents/fhm/dhr/chir/NSsynthesisguidanceVersion1-April2006.pdf
https://www.lancaster.ac.uk/media/lancaster-university/content-assets/documents/fhm/dhr/chir/NSsynthesisguidanceVersion1-April2006.pdf
https://doi.org/10.1136/bmj.320.7237.768
https://doi.org/10.5172/conu.2012.43.1.22
https://doi.org/10.1371/journal.pmed.1000097
https://www.dovepress.com
https://www.dovepress.com


45. Walsh A, Dubrow D, Hobill S, Morgan J, Matar J. Limitation peri-
ods: a state-by- state review [time limitations on personal injury 
actions]. Precedent. 2010;100:24–29.

46. Uluçay T, Dizdar MG, SunayYavuz M, Aşırdizer M. The importance 
of medico-legal evaluation in a case with intraabdominal 
gossypiboma. Forensic Sci Int. 2010;198(1):e15–e18. doi:10.1016/j. 
forsciint.2010.01.013

47. Abujudeh HH, Aran S, Besheli LD, Miguel K, Halpern E, Thrall J. 
Outpatient falls prevention program outcome: an increase, a plateau, 
and a decrease in incident reports. Am J Roentgenol. 2014;203 
(3):620–626. doi:10.2214/AJR.13.11982

48. Duckett S, Jorm C. Strengthening safety statistics: how to make 
hospital safety data more useful. Grattan Institute; 2017. Available 
from: https://grattan.edu.au/wp-content/uploads/2017/11/893-strength 
ening-safety-statistics.pdf. Accessed August 10, 2021.

49. Henriksen K, Dayton E, Keyes MA, Carayon P, Hughes R. 
Understanding adverse events: a human factors framework. In: 
Hughes R, editor. Patient Safety and Quality: An Evidence-Based 
Handbook for Nurses. Vol. 1. Rockville, MD: Agency for Healthcare 
Research and Quality; 2008:67–85.

50. Hibbert PD, Thomas MJW, Deakin A, Runciman WB, Carson- 
Stevens A, Braithwaite J. A qualitative content analysis of retained 
surgical items: learning from root cause analysis investigations. 
Int J Qual Health Care. 2020;32(3):184–189. doi:10.1093/intqhc/ 
mzaa005

51. Clark S, Oakley J. Informed consent and surgeon’s performance. 
J Med Philos. 2004;29(1):11–35. doi:10.1076/jmep.29.1.11.30415

52. Neil D, Clarke J, Oakley JG. Public reporting of individual surgeon 
performance information: United Kingdom developments and 
Australian issues. Med J Aust. 2004;181(5):266–268. doi:10.5694/ 
j.1326-5377.2004.tb06266.x

53. World Health Organization. WHO guidelines for safe surgery 
2009: safe surgery saves lives. Geneva: World Health 
Organization; 2009. Available from: https://apps.who.int/iris/bit 
stream/handle/10665/44185/9789241598552_eng.pdf;jsessionid= 
3CAB9A60716A6C5047E465C60E640E6C?sequence=1. Accessed 
August 10, 2021.

54. Gunnar W, Soncrant C, Lynn MM, Neily J, Tesema Y, Nylander W. 
The impact of surgical count technology on retained surgical items 
rates in the veterans health administration. J Patient Saf. 2020;16 
(4):255–258. doi:10.1097/PTS.0000000000000656

55. Sahlström M, Partanen P, Azimirad M, Selander T, Turunen H. 
Patient participation in patient safety—an exploration of promoting 
factors. J Nurs Manag. 2019;27(1):84–92. doi:10.1111/jonm.12651

56. Australian Commission on Safety and Quality in Health Care. Australian 
Sentinel Events List (Version 2). Review Summary. Sydney, Australia: 
Australian Commission on Safety and Quality in Health Care; 2020.

57. The Joint Commission. Frequently asked questions: retained foreign body 
after surgery; 2014. Available from: http://www.jointcommission.org/ 
assets/1/18/retained_foreign_objects_faqs.pdf. Accessed April 27, 2018.

58. Moppett IK, Moppett SH. Surgical caseload and the risk of surgical 
never events in England. Anaesthesia. 2016;71(1):17–30. 
doi:10.1111/anae.13290

59. Mainz J. Defining and classifying clinical indicators for quality 
improvement. Int J Qual Health Care. 2003;15(6):523–530. 
doi:10.1093/intqhc/mzg081

60. Alluri RK, Leland H, Heckmann N. Surgical research using national 
databases. Ann Transl Med. 2016;4(20):393. doi:10.21037/ 
atm.2016.10.49

61. Donabedian A. Evaluating the quality of medical care 1966. Milbank 
Q. 2005;83(4):691–729. doi:10.1111/j.1468-0009.2005.00397.x

Journal of Multidisciplinary Healthcare                                                                                             Dovepress 

Publish your work in this journal 
The Journal of Multidisciplinary Healthcare is an international, peer- 
reviewed open-access journal that aims to represent and publish 
research in healthcare areas delivered by practitioners of different 
disciplines. This includes studies and reviews conducted by multi-
disciplinary teams as well as research which evaluates the results or 
conduct of such teams or healthcare processes in general. The journal 

covers a very wide range of areas and welcomes submissions from 
practitioners at all levels, from all over the world. The manuscript 
management system is completely online and includes a very quick and 
fair peer-review system. Visit http://www.dovepress.com/testimonials. 
php to read real quotes from published authors.   

Submit your manuscript here: https://www.dovepress.com/journal-of-inflammation-research-journal

Journal of Multidisciplinary Healthcare 2021:14                                                                             DovePress                                                                                                                       2413

Dovepress                                                                                                                                                        Osborne et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.forsciint.2010.01.013
https://doi.org/10.1016/j.forsciint.2010.01.013
https://doi.org/10.2214/AJR.13.11982
https://grattan.edu.au/wp-content/uploads/2017/11/893-strengthening-safety-statistics.pdf
https://grattan.edu.au/wp-content/uploads/2017/11/893-strengthening-safety-statistics.pdf
https://doi.org/10.1093/intqhc/mzaa005
https://doi.org/10.1093/intqhc/mzaa005
https://doi.org/10.1076/jmep.29.1.11.30415
https://doi.org/10.5694/j.1326-5377.2004.tb06266.x
https://doi.org/10.5694/j.1326-5377.2004.tb06266.x
https://apps.who.int/iris/bitstream/handle/10665/44185/9789241598552_eng.pdf;jsessionid=3CAB9A60716A6C5047E465C60E640E6C?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44185/9789241598552_eng.pdf;jsessionid=3CAB9A60716A6C5047E465C60E640E6C?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44185/9789241598552_eng.pdf;jsessionid=3CAB9A60716A6C5047E465C60E640E6C?sequence=1
https://doi.org/10.1097/PTS.0000000000000656
https://doi.org/10.1111/jonm.12651
http://www.jointcommission.org/assets/1/18/retained_foreign_objects_faqs.pdf
http://www.jointcommission.org/assets/1/18/retained_foreign_objects_faqs.pdf
https://doi.org/10.1111/anae.13290
https://doi.org/10.1093/intqhc/mzg081
https://doi.org/10.21037/atm.2016.10.49
https://doi.org/10.21037/atm.2016.10.49
https://doi.org/10.1111/j.1468-0009.2005.00397.x
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Background
	Risk and Prevention of Retained Surgical Items
	Global Incidence and Prevalence of Retained Surgical Items
	Retained Surgical Items and the Australian Context

	Methods
	Legal Questions Guiding the Critical Case Review
	Sample of Cases and Search Strategy
	Weighting of Included Cases
	Method for Critical Case Analysis

	Results
	Material Factual Circumstances of Cases Concerning Retained Surgical Items
	Types of Surgery and Items Retained
	Means of Discovery and Disclosure of Retained Surgical Items

	Antecedents for Risk of Retained Surgical Items
	Human Factors– Deviation from Standard Protocol
	Human Factors– Communication, Verbal and Written

	Harm Suffered and Unintended Consequences

	Discussion
	Supplementing Existing Retained Surgical Item Data Sets by Analysis of Australian Case Law
	Review and Synthesis of Australian Case Law
	Need for Multidisciplinary Guidelines for Perioperative Practice
	Patient Engagement for Early Detection of Retained Surgical Items
	Need for Globally Standardised Ontology and Taxonomy and Mandatory Reporting
	Open Access to Data
	Limitations

	Conclusion
	Data Sharing Statement
	Author Contributions
	Funding
	Disclosure
	References

