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ABSTRACT
Péivi Helmio

TOWARDS BETTER PATIENT SAFETY: The WHO Surgical Checklist in
Otorhinolaryngology

From the Department of Otorhinolaryngology, Faculty of Medicine, University of Helsinki, Finland.
Helsinki 2015.

More than one-half of adverse events in health care are related to surgery. Surgical patient injuries ac-
count for about 80% of patient injuries in otorhinolaryngology (ORL). The World Health Organisation
(WHO) has developed a Surgical Safety Checklist to prevent errors in the operating theatre. Its use has
been shown to reduce complications and mortality. The aims of the present study were to identify errors
that may underlie those patient injuries that occur in operative ORL, to assess the effects of the WHO
checklist on working processes in the operating theatre, including compliance, and to evaluate how it
would fit into the specialty.

Data of the patient injuries that were sustained during treatment by the ORL specialty between the
years 2001 and 2011 were obtained from a search of the Finnish Patient Insurance Centre registry. The
causes of the injuries were analysed, and whether the WHO checklist could have prevented the error
was evaluated. The checklist was implemented in four Finnish hospitals as a pilot in 2009. A prospective
before-versus-after-intervention study was conducted with a questionnaire for OT personnel in these
four hospitals to evaluate the checklist. The checklist was subsequently implemented for regular use in
the operative unit of the Department of Otorhinolaryngology of Helsinki University Central Hospital.
After one-year of use, compliance and user attitudes were analysed by using data obtained from the
operations database and a survey of operative ORL personnel.

In the 10-year study period, 188 patient injuries were associated with operative ORL. A total of 142
(75.5%) of these injuries occurred due to errors that were made in the operating theatre, and in 125
cases (66.5%) a manual error in performing the surgery was the primary cause of the injury. Six injuries
(3.2%) were caused by wrong site surgery. An error had some degree correspondence with a WHO
checklist item for 18 injuries (9.6%) and it was determined that 9 of these injuries (4.8%) could have
been prevented had the checklist been correctly used. The implementation of the checklist enhanced
the communication between the surgical team members, improved verification of the patient’s identity
and of the correct operation site. Checklist compliance was 62.3% during first year of use. It was con-
sidered easy to use and the Safety Attitude Scores of the personnel were found to be on a high level.
All check items on the list were considered important for ORL. However, a more compact checklist for
outpatient surgery was requested.

Patient injuries in ORL were strongly related to surgery. The WHO Surgical Safety Checklist seems
to be a beneficial tool for preventing errors ORL and is highly relevant for the specialty.

Keywords: operative otorhinolaryngology, patient safety, adverse event, patient injury, wrong site sur-
gery, surgical safety checklist
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TIVISTELMA
Péivi Helmio

KOHTI PAREMPAA POTILASTURVALLISUUTTA: WHO:n kirurginen
tarkistuslista korva-, nena- ja kurkkutautien kirurgiassa

HYKS Korva-, neni ja kurkkutautien klinikka, Ladketieteellinen tiedekunta, Helsingin Yliopisto, Hel-
sinki 2015.

Maailman terveysjarjest6 WHO on kehittanyt leikkaussalikdyttoon kolmivaiheisen tarkistuslistan,
jonka tarkoitus on ehkaista virheitd leikkaussalitydssd. Tamdn tutkimuksen tavoitteena oli kuvata
ja analysoida korva-, neni- ja kurkkutautien alan kirurgisesta hoidosta aiheutuneita potilasva-
hinkoja ja niihin johtaneita mekanismeja. Tavoitteena oli myds arvioida WHO:n tarkistuslistan
kayttoonoton vaikutuksia leikkaussalityohon, listan kiayttomyontyvyyttd seki sisdllon soveltuvuut-
ta erikoisalalle.

Tutkimuksessa analysoitiin Potilasvakuutuskeskuksen korvaamat potilasvahingot korva-, nen-
ja kurkkutautien erikoisalalta vuosilta 2001-2011. Samalla arvioitiin, olisiko kirurginen tarkistus-
lista voinut estdd vahingon. WHO:n tarkistuslista otettiin pilottikdytt6on neljdssd suomalaisessa
sairaalassa vuonna 2009, samalla toteutettiin vertaileva tutkimus listan kdyttdonoton vaikutuksista
leikkaussalitoimintaan. Tarkistuslista otettiin vakituiseen kdyttoon Helsingin Yliopistollisen Kes-
kussairaalan korva-, neni- ja kurkkutautien leikkausyksikossa vuonna 2010. Ensimmadisen kéyt-
tovuoden jalkeen analysoitiin listan kdyttoaktiivisuutta seké toteutettiin kyselytutkimus leikkaus-
salihenkilokunnalle.

Kymmenen vuoden aikana Suomessa korvattiin 188 korva-, nend- ja kurkkutautien alan leikkauk-
siin liittyvaa potilasvahinkoa. Vahinkoon johtaneista virheistd 142 (75,6 %) tapahtui leikkaussalissa.
Kaikkiaan 125 (66,5 %) vahinkoa aiheutui virheesti leikkauksen teknisessa suorituksessa. Kuusi (3,2
%) vahinkoa johtui vadrdn puolen tai kohteen leikkauksesta. Yhteensd 18 (9,6 %) tapauksessa virhe
liittyi WHO:n tarkistuslistassa késiteltyihin asioihin ja arviomme mukaan yhdeksan (4,8 %) vahinkoa
olisi ollut estettavissd asianmukaisesti kdytetyn tarkistuslistan avulla. Tarkistuslistan kdyttdonoton to-
dettiin parantavan leikkaustiimin kommunikaatiota, lisddvin potilaan henkil6llisyyden varmistamis-
ta sekd tietoa leikkauskohteesta. Ensimmaisend kéyttovuonna listaa kéytettiin keskimaérin 62,3 %:ssa
leikkauksista. Tarkistuslista koettiin helpoksi kayttda eikd sen koettu hidastavan tydskentelyd. Listan
sisallon arvioitiin sopivan hyvin korva-, nené- ja kurkkutautien erikoisalalle, joskin paivakirurgisiin
toimenpiteisiin toivottiin lyhyempéai listaa.

WHO:n kirurginen tarkistuslista soveltuu hyvin korva-, neni- ja kurkkutautien erikoisalalle ja
sitd kayttamalla pystytddn todennakoisesti estimadin alan toimenpiteisiin liittyviad potilasvahinko-
ja.

Avainsanat: korva-, nend- ja kurkkutautien kirurgia, potilasturvallisuus, haittatapahtuma, potilasva-
hinko, vadrin kohteen leikkaus, kirurginen tarkistuslista
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1. INTRODUCTION

Patient safety is one of the most important goals
for health care organizations at the present time.
Errors in treatment and adverse events experi-
enced by patients undergoing health care and
surgery can result in significant morbidity and
mortality for the affected patient population.
Consequently, adverse events can burden the
health care providers and incur disproportion-
ately high costs for health care systems.

A wide range of errors that encompass tech-
nical, interactive or administrative causes con-
stitutes a potential source of adverse events in
health care (Andrews et al. 1997). More than
half of adverse events are related to surgical
care and are common among surgical subspe-
cialties, including otorhinolaryngology (ORL)
(Leape et al. 1991, Gawande et al. 1999, Shah
et al. 2004, de Vries et al. 2008, Lehtivuori et
al. 2013). An adverse event in surgery often re-
sults from simple human error, with wrong site
surgery (WSS) being the most drastic example
(Reason 1995).

System safeguards should be established to
prevent human error from causing injury (Rea-
son 1995, 2005, Sarker and Vincent 2005). Rec-
ognition of this led to the initiation and develop-

ment of systematic preventive protocols, the most
widespread being the World Health Organisation
(WHO) Surgical Safety Checklist (SSC) (Haynes
et al. 2009, de Vries et al. 2010). An international
multicentre study reported that SSC improved
patient safety in the operating theatre (OT)
with significant reductions in complications and
deaths (Haynes et al. 2009).

Despite the general interest in the topic, actual
research into errors and patient safety in ORL has
been limited so far. Operations in ORL are con-
sidered to be associated with low morbidity and
mortality (Karamchandani et al. 2010). However,
all surgical procedures are subject to errors and
complications. In 2006, Shah et al. emphasised
that ‘every specialty must take responsibility for
the study of human error within its own domain’
(Shah et al. 2006).

The research described in this thesis was un-
dertaken to identify and analyse the errors that
cause the patient injuries in ORL and the role
of SSC has in their prevention. We therefore
examined the effects of SSC on patient safety
related issues and assessed whether SSC would
be suitable for the working process in the ORL
specialty.

Piivi Helmio
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2. REVIEW OF THE LITERATURE

2.1 Adverse events in surgery

The volume of surgical procedures is constantly
growing. It is estimated that 234.2 million opera-
tions are performed worldwide every year (Weis-
er et al. 2008, Weiser et al. 2011). Surgical tech-
niques, anaesthesia interventions and systems of
care have all improved over the years. Patients
have also benefited from the use of less invasive
techniques and the increasing availability of com-
plex operations (Pronovost and Freischlag 2010).

About one half to two-thirds of the adverse
events in health care are related to surgery (Leape
et al. 1991, Gawande et al. 1999, Thomas et al.
2000, de Vries et al. 2008). Moreover, approxi-
mately half million deaths globally are estimated
to occur as a result of avoidable surgical error
every year (Weiser et al. 2008).

2.1.1 Terms and definitions

The literature on the patient safety research has
expanded during recent years. Nevertheless, uni-
versal definitions of the terminology of inappro-
priate care and harmful outcomes experienced by
the patients do not exist (Murff et al. 2003). Vari-
ous terms such as complications, adverse events,
medical or patient injuries, substandard care, iat-
rogenic injuries, mishaps, negligence or malprac-
tice are used (Andrews et al. 1997). This makes
the data search and reliable comparisons between
studies challenging.

An ‘Adverse event’ in health care is generally
defined as an unintended injury or complication
that results in prolonged hospital stay, disabil-
ity at the time of discharge or death, caused by
healthcare management rather than the under-
lying disease itself (Thomas et al. 2000, Bosma et
al. 2011). The consequences of the adverse events
for the patient vary from a harmless inconven-
ience to permanent disability or even death
(Brennan et al. 1991). A wide range of errors
that have technical, interactive or administrative
causes constitutes a potential source of adverse
events (Andrews et al. 1997). An adverse event
may be caused by an error or incident. However,

Paivi Helmio

most errors or incidents do not cause adverse
events. The term ‘near miss is used to describe
an error or incident that does not result in harm
to the patient.

WSS is used to describe wrong side/site,
wrong procedure or wrong patient operations
(Clarke et al. 2007). The term ‘never event is
also used for WSS situations, in addition to com-
plications related to retained surgical sponges or
instruments. The term ‘medical malpractice’ is
used in medical litigations and is defined as: ‘A
doctor’s failure to exercise the degree of care and
skill that a physician or surgeon of the same spe-
cialty would use under similar circumstances’
(Hong et al. 2013c¢).

2.1.2  Study sources and methods

Traditionally, surgical specialties have taken the
responsibility for the research of operation tech-
niques and treatment protocols within their own
domain. Results and complications have been
analysed on a clinical basis that is related to the
diseases and the surgical methods used. The sys-
temic causes of errors have remained poorly un-
derstood. The patient’s pathway through surgical
process has to be analysed on a systemic basis for
patient safety purposes, by utilizing the knowl-
edge of the system science (Roberson et al. 2004,
Reason 2005, Sarker and Vincent 2005). The ob-
jective is to identify the root causes of errors and
analyse them.

Patient records provide information about
the patient and the care received by the patient.
However, the quality of the chart reviews is de-
pendent on the quality of documentation (de
Vries et al. 2008). Errors, particularly those that
do not result in harm, have not been systemati-
cally recorded on the patient charts. Therefore,
additional incident-reporting systems have been
developed (The Joint Commission Sentinel Event
Database http://www.jointcommission.org/sen-
tinel_event.aspx, Marang-van de Mheen et al.
2005, Marang-van de Mheen et al. 2006, Ruuhile-
hto et al. 2011). The reporting of errors and near
misses varies between institutions. Panesar and
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colleagues evaluated a national incident report-
ing system in United Kingdom (UK) by analysing
the rate of ‘actual harm’ versus ‘near misses’ to be
9% vs. 91% (Panesar et al. 2011).

Hospital and national administrative data
provide general incidence information of perio-
perative mortality and morbidity. Day-of-surgery
mortality ratio and postoperative in-hospital
mortality ratio are standardised metrics for surgi-
cal surveillance (Khuri et al. 1995, Weiser et al.
2009). However, mechanisms that underlie hos-
pital mortality variation are complex (Weiser et
al. 2011). Ghaferi and colleagues showed that the
complication rate and mortality did not correlate
at the hospital level. Hospitals with either very
high mortality or very low mortality had similar
rates of overall complications, nonetheless ‘failure
to rescue’ patient after major complication varied
from 12.5% to 21.4% (Ghaferi et al. 2009). The
ability to rescue a patient from a complication re-
lies on the timely recognition of a complication
and the effective management of it.

The general estimation of the total volume
of adverse events in health care is difficult and
controversial (Andrews et al. 1997, Poses 1997).
Brennan and colleagues found that adverse event
occurred for 3.7% of all hospitalisations in 1991
(Brennan et al. 1991). In 2008, de Vries reported
that the median incidence of in-hospital adverse
events was 9.2% (de Vries et al. 2008). However,
the true incidence data of all adverse events are
difficult to ascertain (Makary 2010).

Malpractice claim data and insurance records
constitute a detailed source of information on
injuries and their contributing or causal factors
(Rogers et al. 2006, Studdert et al. 2006, Green-
berg et al. 2007, Regenbogen et al. 2007, de Vries
et al. 2011). Linking medical malpractice claims’
data with clinical data of medical records can pro-
vide detailed information on error sequences that
led to the adverse event (Studdert et al. 2000).
Statements by health care personnel can provide
additional information that elucidates the causal
mechanism of an injury and also help resolve
contemporary problems in working conditions
and practices of health care units.

The measurement of the patient safety related
qualitative variables, such as safety culture, com-

munication and teamwork is challenging. Struc-
tural observations can give particular objective
information on these complex issues (Lingard et
al. 2004, Aveling et al. 2013). Surveys and inter-
views that examine responders’ subjective experi-
ences of communication, in addition to attitudes
and awareness of safety related issues (Russ et al.
2014). Survey instruments have been developed
to study the teamwork climate. The Safety Atti-
tudes Questionnaire (SAQ) is a validated meas-
ure of patient safety culture and improved SAQ
levels have been associated with better patient
outcomes (Sexton et al. 2006a, Sexton et al. 2006c¢,
Watts et al. 2010, Zimmermann et al. 2013).

2.1.3 Risksin surgery

Complications in surgical care are strongly related
to the patient and to disease specific factors. The
American Society of Anaesthesiologists Physical
Status Classification System (ASA) score assesses
the patient related preoperative risk for morbidity
and mortality (American Society of Anesthesiolo-
gists Physical Status Classification System https://
www.asahq.org/resources/clinical-information/
asa-physical-status-classification-system, Cohen
et al. 2009). Patients who are undergoing surgery
are prone to surgical and anaesthesia-related com-
plications. A German study reported about 30% of
deaths and serious complications during surgery
for ASA score I and II low risk patients, were at-
tributable to anaesthesia (Schiff et al. 2014).
Complication rates have a wide global vari-
ation and surgical morbidity and mortality are
dependent on quality of the health care system
and economic status of the country in question.
The risk of any complication after non-cardiac
surgery in hospitals of eight countries of differ-
ent development status that participated in the
WHO Patient Safety Programme in 2007 was re-
ported in two studies (Haynes et al. 2009, Weiser
et al. 2009). Those studies found the risk to vary
between 6.1% and 21.4% at baseline. In-hospital
death rate following surgical procedures varied
from 0.8% to 3.6%. In the United States (US),
the postoperative in-hospital death ratio has de-
creased from 1.68% to 1.32% between years 1996
and 2006 (Semel et al. 2012). A recent study from
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Ontario, Canada reported that the adjusted risk
of death within 30 days after surgery was 0.71%
(Urbach et al. 2014b).

Unfortunately, ‘never event' complications
related to wrong patient, wrong procedure and
wrong side/site take place in all types of surgeries,
though this is unacceptable (Clarke et al. 2007).
Although the problem appears to be rare, these
devastating events can occur anywhere regardless
of the economic status of the country. A total of
25 wrong-site operations were identified in 2 826
367 operations insured by a large malpractice in-
surer in the US between 1985 and 2004, which
gives an incidence of WSS to be 1 in 112 994 op-
erations (Kwaan et al. 2006). Seven per cent of
the analysed surgical malpractice claims in the
US were for WSS (Regenbogen et al. 2007). The
frequency of WSS varies by specialty and type
of surgery (Seiden and Barach 2006). More than
one-third (35.5%) of the wrong site procedures
caused significant harm to the patient (Stahel et
al. 2010).

2.1.4 Errors underlying adverse events

Surgical adverse events are common within most
surgical specialties (Leape et al. 1991, Gawande
et al. 1999, Shah et al. 2004, de Vries et al. 2008,
Lehtivuori et al. 2013). Surgical care comprises

a combination of decision-making, team per-
formance, communication and technical skill
(Sarker and Vincent 2005). Similarly, the errors
that contribute to surgical adverse events can be
administrative, judgement or knowledge depend-
ent, technical or interactive (Andrews et al. 1997,
Rogers et al. 2006, Regenbogen et al. 2007). Er-
rors in surgical care can occur inside or outside of
the OT, during, before or after surgery (Gawande
et al. 2003e, Greenberg et al. 2007, Griffen et al.
2007).

The different types of errors are shown in Ta-
ble 1. Manual errors in performing surgery can
be, inter alia, incidental injuries to anatomical
structures, problems to control haemorrhage or
misplacement of a graft or prosthesis (Regenbo-
gen et al. 2007). However, these well-recognised
complications constitute only one-third to a half
of the surgery related errors (Gawande et al. 1999,
Wilson et al. 1999, Regenbogen et al. 2007).

Communication and information transfer be-
tween the professionals themselves and between
the professionals and the patient constitutes a
remarkable source of risk of error (Makary et al.
2006, Greenberg et al. 2007, ElBardissi et al. 2009,
Mazzocco et al. 2009). An observational study
noted that a third of the communication failures
in the OT caused negative effects in the processes,
such as increased inefficiency and team tension

Table 1. Subtypes of manual versus judgement/knowledge errors (according Regenbogen et al., 2007).

Manual errors 127 90.1
Incidental injury to viscera or other anatomy 48 343
Breakdown of repair or failure to relieve condition 23 16.4
Haemorrhage 22 15.7
Peripheral nerve injury 20 14.3
Misplacement or improper choice of prosthesis 10 7.1
Retained surgical equipment, due to error of technique 4 29

Judgement/knowledge errors 49 35.0
Delay or error in intraoperative diagnosis and/or treatment 23 16.4
Incorrect procedure or technique chosen 13 9.3
Wrong site operation 10 7.1
Failure to change operative plan in light of contraindication or intraoperative findings 3 2.1

All claims 140 100

Number (N) and proportion (%) of errors cited in 140 malpractice claims with surgical patient injury due to a technical error. Both,
manual and judgement errors were involved in 36 claims (Regenbogen et al. 2007).
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and in 0.8% of the cases the communication fail-
ures resulted in a procedural error (Lingard et
al. 2004). Communication breakdown has been
shown to be one of the key factors that contribute
to surgical adverse events (Gawande et al. 2003a,
Sutcliffe et al. 2004, Neily et al. 2009). Similarly,
poor communication is one of the leading factors
that contribute to WSS (Gawande et al. 2003e,
Neily et al. 2009, Cohen et al. 2010).

A variety of adverse events in surgical care re-
sult from a simple human error (Reason 2005).
A detailed review of wrong-side craniotomies
concluded that human error was the most pre-
dominant factor to contributing to WSS (Cohen
et al. 2010). For instance, inaccurate assump-
tions can cause WSS: a member of staff other
than the surgeon prepared the patient for the
operation and the surgeons falsely assumed that
the correct side had been prepared when it had
not. However, human error related WSS-cases
have been more prevalent during emergency
situations and during late hours (Cohen et al.
2010).

Human error is almost always the root cause
for retained surgical sponges (RSS) and foreign
bodies. Similarly, factors that increase the risk of
retention of a foreign body were emergency sur-
gery, unplanned change in the operation and high
body-mass index of the patient (Gawande et al.
2003a).

The results from a study of US surgical mal-
practice claims showed that errors occur in com-
mon operations with experienced surgeons (Re-
genbogen et al. 2007). Routine procedures may
lull surgery staff into a false sense of security.
Errors are part of human behaviour, and even
the best-trained professionals are prone to them
(Reason 1995, Roberson et al. 2004).

2.2 Adverse events in ORL

Despite the growing interest on the topic, re-
search on the topics of errors and patient safety
in ORL has been limited. A majority of the re-
ports originates from the US, and are based on
the data obtained from malpractice insurance
and court registries. In addition, Shah and col-
leagues conducted a survey to American ORL

specialists concerning errors in 2004 (Shah et al.
2004, Lander et al. 2006).

The ORL-specialty accounts for a small por-
tion of the total adverse events in health care.
Information from the professional liability in-
surance companies, that cover 60% of the prac-
titioners in the US, revealed that 3793 (2.3%) of
the claims and $ 213.64 million (1.7%) of the
indemnities were for adverse events in the ORL.
Moreover, ORL was ranked 17 out of 28 spe-
cialties in the numbers of malpractice lawsuits
incurred. As many as 85.8% of the ORL special-
ists to whom claims had been levelled against
were fully trained consultants, 60% were over
45-year-old, 97.5% were male and 76 % had
experienced previous malpractice litigations.
Rhinology accounted for 51% of the malpractice
cases and for 70.3% of the indemnities paid on
the entire ORL specialty. (Dawson and Kraus
2007).

The characteristics of the patients treated in
ORL are distinct from other surgical specialties.
All age groups from new-borns to aged people
are represented, and the diseases are seldom
associated with remarkable co-morbidities.
Paediatric ORL has special characteristics and
is also prone to a variety of adverse events and
surgical complications (Shah and Lander 2009,
Shah et al. 2009). As many as 23 (12%) patients
of ORL malpractice cases in the US civil court
between 2001 and 2011 were children (Hong et
al. 2013¢).

However, of the reported errors in ORL 37.0%
resulted in major morbidity and 2.4% in death
(Shah et al. 2004). A recent study on the Finnish
patient insurance registry found that 28.2% of
the accepted claims resulted in permanent dis-
ability and 2.7% in death of a patient (Lehtivuori
et al. 2013). Wrongful death was the charge in
25.8% of the ORL malpractice litigations in the
US civil-court between 2001 and 2011 (Hong et
al. 2013c¢). An interesting feature is that 21.2% of
the cases in the US civil-court trials were for the
treatment of malignant disease in ORL (Hong et
al. 2013c). A delay in the diagnosis was the most
common reason for claims related to head and
neck cancer (Lydiatt 2002b, 2002a, 2004, Hong
et al. 2013c¢).
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2.2.1 Risks and adverse events in ORL

surgery

Adverse events in ORL are strongly related to
surgery, which is similar to that found for the
other operative specialities (Shah et al. 2004,
Hong et al. 2013c, Shah et al. 2014). Therefore,
surgical injuries are well presented in claim re-
cord data in the ORL specialty (Lehtivuori et al.
2013). Information from the liability insurance
companies in the US showed that 63.3% claims
in ORL were for mistakes made during surgical
care (Dawson and Kraus 2007). In a review of
the malpractice litigation cases in US civil trials
over the 2001 to 2011 period reported a rate of
76.3 % (151 cases) (Hong et al. 2013c¢). In a study
of claim records for malpractices in otology in
the UK, 64.9% of complications were related to
surgery (Mathew et al. 2011). The rate was 89.1%
for ORL patient injuries in Finland (Lehtivuori
et al. 2013). Table 2.

2.2.1.1 Anatomical considerations

The head and neck region has many of vul-
nerable anatomical structures that place high
demands on surgical techniques and skills.
Tatrogenic injury to adjacent structures is a
significant cause for operation related inju-
ries. The most commonly damaged structures
are the cranial nerves, the orbit, the inner ear
and the meninges (Lydiatt 2003a, 2003b, 2003c,
Hong et al. 2013a, Svider et al. 2013a, Svider et
al. 2013d). Forty per cent of the head and neck

malpractice cases were centred on damage to a
cranial nerve (Hong et al. 2013c). In 38% of sali-
vary surgery malpractice cases, the facial nerve
was injured (Hong et al. 2013a). Furthermore,
errors in surgical technique in ORL resulted in
major morbidity for 56% of the patients (Shah
et al. 2004).

Several head and neck structures are bilateral.
A recent review by Liou et al. (2014) concluded
that WSS accounts for 4-6% of errors in ORL.
WSS has occurred in 6.1% of reported errors in
ORL and 21% of ORL specialists have been in-
volved in a WSS during their career (Shah et al.
2004, Shah et al. 2011). In a mail survey to ORL
specialists in North America, 9.3% of respond-
ents were aware of a case of wrong-side endo-
scopic sinus surgery (ESS) (Shah et al. 2010).
Moreover, WSS had occurred in 9.5% of the
clinical negligence claims in operative otology
(Mathew et al. 2011). In the majority of the WSS
cases in ORL, a site marking was lacking (Shah
et al. 2010).

Airway management of ORL patients is fre-
quently a challenge in anaesthetics. It is also a
considerable risk source with potential cata-
strophic consequences. Mortality after tonsillec-
tomy is mostly related to airway complications
(Morris et al. 2008). Airway-related claims ac-
counted for 8.6% (N = 27) of malpractices after
head and neck surgery (HNS) (Simonsen et al.
2012). Airway problem as an adverse event can
also be due to previous intubation that has re-
sulted in laryngotracheal stenosis (Svider et al.
2013c¢).

Table 2. Studies on malpractices and patient injuries in otorhinolaryngology.

Surgical Claims
Study Database Claims claims accepted Death Indemnity
Country and characteristics N % % N Mean
Hong 2013 Westlaw 198 76.3 42 51 1100000 %
US, Civil-court trials database
Dawson 2007 PIAA 3793 63.3 29.8 N.a. 194924 %
US, Malpractice litigation
Mathew 2011 NHSLA 137 64.9 84 1 62700 £
UK, Medical negligence claims, otology (26% of ORL)
Lehtivuori 2013 PIC 422 89.1 26.1 3 3320¢€

Finland, Patient injury claims

Number (N) and proportion (%); N.a.=Not available; PIAA=Physician Insurers Association of America; NHSLA=National Health Ser-
vice Litigation Authority; PIC=Finnish Patient Insurance Centre (Dawson and Kraus 2007, Mathew et al. 2011, Hong et al. 2013c,

Lehtivuori et al. 2013).
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2.2.1.2 Procedure specific risks

Typical ORL-procedures are performed in high
volumes, last a short time and do not cause im-
mobility. A high proportion of operations occur
as outpatient or ambulatory surgeries and are car-
ried out under local anaesthesia. Generally, ORL-
operations are considered to have low morbid-
ity and mortality (Karamchandani and McGarry
2010).

Tonsillectomy and adenoidectomy are both
common, high-volume operations. These op-
erations are mostly performed on children and
young adults. In Finland, about 6 000 tonsillecto-
mies are performed annually. Tonsillectomy was
the operation, that had the most patient injury
claims, as it accounted for 10.2% of 98 accepted
surgical ORL patient injury cases in Finland (Le-
htivuori et al. 2013). These routine procedures are
a potential cause of devastating complications.
The consequence of the procedure was death or
major injury in 52% of tonsillectomy court cases
in the US (Morris et al. 2008). Fourteen cases of
the ORL malpractice lawsuits concerned children
whom had undergone tonsillectomy or adenoid-
ectomy, 11 operations resulted in the death of the
child in the US between 2001-2011 (Hong et al.
2013c).

The volume of ESS has increased substan-
tially. A retrospective review of a nationwide
US database between 2003 and 2007, reported
the overall major complication rate of ESS to be
1.0% (Ramakrishnan et al. 2012). A retrospec-
tive review of ESS patients, cerebrospinal fluid
(CSF) leak complication rate was 0.2% and or-
bital injury 0.1%, respectively (Ramakrishnan
et al. 2012). The consequences of ESS com-
plications in 41 in civil litigation malpractice
cases in Boston US, were CSF leak (24%), brain
damage (15%), diplopia (17%) and death (5%)
(Lynn-Macrae et al. 2004). Moreover, 50% of the
iatrogenic orbital complications are caused by
ESS (Svider et al. 2013a).

The rhinological procedures constitute the
largest subgroup (34.5%) of malpractice claims
concerning operative ORL in the US (Dawson
and Kraus 2007). The rate of was 18% of US
malpractice lawsuits including errors in surgi-
cal technique, such as lesions of the orbit, skull

base and adjacent nerves, in addition to prob-
lems with removable packing left in situ (Hong
et al. 2013c¢).

An observational study by Montague and col-
leagues detected multiple errors in performing
the most common otological procedures of my-
ringotomy and ventilation tube insertion (Mon-
tague et al. 2004). A more recent study reported
that 26% of the clinical negligence claims in ORL
made in the UK between 1995 and 2010, con-
cerned otology, and 64.9% of these were due to
surgery (Mathew et al. 2011). Malpractice data
from the US, indicate that 18 out of 200 (9%)
claims concerned ear surgery: the consequence
was hearing loss in 10 cases and facial nerve pare-
sis in seven cases (Hong et al. 2013c).

2.3 Prevention of errors in
surgery

One of the most important goals for health care
systems is to prevent injuries to patients whilst
undergoing treatment. The WHO has concluded
that in developed countries half of the surgical
adverse events that result in death or disability
are considered preventable (WHO Patient Safety
Safe Surgery http://www.who.int/patientsafety/
safesurgery/en). This has been shown in a wide
range on studies emanating from different surgi-
cal specialities, including ORL (Leape et al. 1991,
Gawande et al. 1999, Gawande et al. 2003e, Shah
et al. 2004, Seiden and Barach 2006, Cohen et al.
2010, Shah et al. 2010). The WSS events should
be completely preventable by reducing the risk
for serious mistakes procedurally (Gawande et
al. 1999, Seiden and Barach 2006, Croteau 2007,
Cohen et al. 2010).

Health care professionals working in an OT
are highly educated and trained. Nevertheless,
even the best-trained individual is capable of
making an error. It was stated in a study by Rob-
erson and colleagues that ‘Any system that relies
on a single individual for critical decisions will
have an irreducible minimum of errors’ (Rober-
son et al. 2004). The ‘Swiss cheese model” seen in
Figure 1, depicts an error proceeding unhindered
to an adverse event when preventive mechanisms
are insufficient (Reason 2000).
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Using an alternative analogy that is referred to
as the ‘parmesan cheese model, every time a sub-
standard practice is executed a piece is shaved off
from a patient’s potential. This ‘parmesan cheese
model’ is a representation of the clinician’s re-
sponsibility of minimising deficiencies in practice
(Moloney 2014).

2.3.1 OT safety culture

Surgical working processes are organised in such
a way to minimize or circumvent a variety of
commonly known risks by using standardized
approaches in the OT. Monitoring cardiac and
respiratory outcomes during the anaesthesia is
a standard in monitoring and controlling a pa-
tient’s condition. Sterile work and instruments
are essential to avoid surgical site infections (SSI).
Prophylactic antibiotics are administered to re-
duce SSI, as well (Classen et al. 1992, Jaeger et al.
2006). Sponge counts are routinely performed to
prevent RSS (Gawande et al. 2003a, Regenbogen
et al. 2009, Shah and Lander 2009). The patient’s
identification bracelets and surgical site mark-
ings are used to prevent WSS. However, there is
a large variation of these protocols among opera-
tive units and specialities, especially in develop-
ing countries (Kwok et al. 2013).

L]
B B

r

Losses " f

Results from the study on US surgical claims,
showed that errors occur typically in common
operations with experienced surgeons in high
volume centres (Regenbogen et al. 2007). This
conclusion challenges the conventional wisdom
that surgical complications are linked to lack of
a surgeon’s specialisation and experience, or that
the treatment sites associated with higher propor-
tions of complications is exclusively associated
with low volume hospitals. Similarly, traditional
safety considerations, including strict supervi-
sion of residents or restricting operations to high
volume hospitals, can address only some of the
errors (Regenbogen et al. 2007).

2.3.2 Improving teamwork and

communication

Teamwork and communication in the OT place
high demands on personnel to be both systematic
and fluent. Communication breakdown is one
of the root causes behind many surgical adverse
events (Gawande et al. 2003a, Sutcliffe et al. 2004,
Neily et al. 2009). These failures are complex and
relate to hierarchy and conflicting roles (Sutcliffe
et al. 2004).

The roles of the OT professionals during sur-
gical care are hierarchical and strictly defined.

Hazards
f ’

)
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Figure 1. The ‘Swiss cheese model’ when preventive mechanisms are insufficient, modified from Reason (2000), BMJ.
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A survey of 1033 OT staff members revealed a
reluctance of senior theatre staff to accept input
from junior members (Sexton et al. 2000). In con-
trast, aviation crews undergo structural training
in collaboration and team decision-making, with
the aim of encouraging junior crew to feel confi-
dent enough to raise safety concerns and for sen-
ior crew to learn how to accept their own errors
being checked (Helmreich et al. 1999, Roberson
et al. 2004).

Perceptions about teamwork differ between
professions (Sexton et al. 2000). Surgery is too
often viewed primarily as a solo activity by the
surgeon than as a team activity (Pronovost and
Freischlag 2010). Surgeons are well aware of
technical demands related to certain procedures.
Surgical tuition is focused on instructing the
trainee surgeon in decision-making and tech-
nical skills, but this training does not currently
emphasise working as a member of a team. It
is stated that surgery and anaesthesia boards
should consider that surgeons are required to
have teamwork competency skills (Pronovost
and Freischlag 2010).

Enhancing communication in the OT can re-
duce human errors and thus reduce the number
of adverse events (Gawande et al. 2003e, Sutcliffe
etal. 2004, Lingard et al. 2005, Lingard et al. 2008,

Mazzocco et al. 2009, Nagpal et al. 2010, Neily et
al. 2010, Pronovost and Freischlag 2010). The
giving of a preoperative briefing has been shown
to reduce communication failures (Lingard et al.
2008, Nundy et al. 2008). Similarly, structural
information sharing during intraoperative and
handoff phases was also found to affect compli-
cation rates (Mazzocco et al. 2009). A formalised
team-training programme for OT personnel de-
creased the risk-adjusted surgical mortality (Nei-
ly et al. 2010).

A summarized multimodal approach, includ-
ing structured information sharing, team train-
ing programmes and organisational changes
to support team function is needed to improve
teamwork and communication (Weller and Boyd
2014). Modern safety initiatives that focus upon
a systemised communication process in the OT,
team training programmes, and organisational
team support will improve surgical safety (Weller
and Boyd 2014).

2.3.3 Safety checklists

According to Reason ‘Human fallibility can be
moderated, but it cannot be eliminated’ (Reason
1995). In high reliability organizations system de-
fences have been created to trap an error before

k ] Hazards

Figure 2. The ‘Swiss cheese model’ with the efficient preventive mechanismes.
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it leads to failure (Helmreich et al. 1999, Reason
2000). This is shown in ‘Swiss cheese model’ in
Figure 2. System defences can be in the form of
preventive policies and protocols, such as check-
lists.

Safety checklists have been used to prevent ac-
cidents occurring as a result of human error in
aviation and other complex human interaction
requiring activities, since as far back as the 1930s
(Reason 2000, Weiser et al. 2010¢). Checklists de-
crease the chance of human error by standardis-
ing the work processes and avoid reliance solely
upon memory (de Vries et al. 2009). Furthermore,
checklists highlight and increase awareness of
safety related issues.

An understanding of human related mecha-
nisms in generating error has also motivated
the development of checklists to detect faults
in surgery. One of the first checklist prototypes
for OT was piloted in 2003 in Canada (Lingard
et al. 2005). In addition to surgery, checklists
have been designed for a variety of health care
practices; i.e. medicine, endoscopies, obstet-
rics, anaesthesia, trauma and transfer-of-care
(Kim et al. 2012, Wittenberg et al. 2013, Black
and Morin 2014, Braham et al. 2014, Lee et
al. 2014, Matharoo et al. 2014). During recent
years, checklists have become a standard part
of surgical care; this evolution is described in
following chapters.

2.3.3.1 Universal Protocol™

The Joint Commission (Bergs et al.) established
by the American College of Surgeons with the
other medical associations from the US and
Canada to improve health care, announced a
Universal Protocol ™ for preventing WSS, wrong
procedure, wrong person surgery, on July 1%,
2004 (The Joint Commission History http://www.
jointcommission.org/about_us/history.aspx, The
Joint Commission Universal Protocol http://
www.jointcommission.org/standards_informa-
tion/up.aspx). The protocol includes a pre-oper-
ative verification process, marking the operative
site and a Time Out (final verification checklist),
which is performed immediately before starting
the operation/procedure. This protocol was dis-
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tributed to and is administered in all accredited
hospitals and office based surgical facilities in
America. The liability insurers in America have
presumed its use.

A Time Out has been shown to be a useful
safety and quality improvement tool (Altpeter et
al. 2007). However, it has not been entirely suc-
cessful in eliminating all WSS occurrences (Se-
iden and Barach 2006). In 2007, Hunter wrote
about improvements with added time out com-
ponents and suggested ‘extended time out’ to be
universally implemented to lessen the likelihood
of WSS (Hunter 2007).

2.3.3.2 The SSC

The WHO initiated a global challenge entitled:
‘Safe Surgery Saves Lives' to improve the safety
of surgical care around the world by defining a
core set of safety standards in 2007 (WHO Pa-
tient Safety Safe Surgery http://www.who.int/
patientsafety/safesurgery/en). Subsequently, the
SSC was developed to improve the safety of sur-
gical care in all operative fields (WHO Surgical
Safety Checklist http://www.who.int/patientsafe-
ty/safesurgery/ss_checklist/en/). The SSC has
a three-parts (Figure 3.). First check ‘Sign in’ is
performed before anaesthesia induction, second
‘Time out’ before skin incision and third ‘Sign
out’ after operation before the patient leaves the
OT. The 19 check items were designed to be rel-
evant in all environments where surgery takes
place.

The WHO group conducted a prospective
study on the effectiveness of the SSC in eight cit-
ies around the world that represented a variety of
levels of developed of health care infrastructures.
The results were published in the New England
Journal of Medicine (NEJM) in January 2009.
Surgery related mortality was reduced from 1.5%
to 0.8% and the rate of surgical complications
from 11.0% to 7.0% with the SSC use (Haynes et
al. 2009). After these promising results for this
simple and accessible intervention, the use of SSC
spread quickly around the world. Its use was soon
made mandatory in several countries (Vats et al.
2010, Askarian et al. 2011, Paugam-Burtz and
Guerrero 2011, Urbach et al. 2014b). The pub-
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Surgical Safety Checklist

Before induction of anaesthesia

(with at least nurse and anaesthetist)

Before skin incision

(with nurse, anaesthetist and surgeon)

0 Confirm all team members have

World Health

Patient Safety
Organization | w. i care

Before patient leaves operating room

(with nurse, anaesthetist and surgeon)

Nurse Verbally Confirms:

name and role. O The name of the procedure

O Confirm the patient’s name, procedure,
and where the incision will be made.

Completion of instrument, sponge and needle
counts

Has antibiotic prophylaxis been given within
the last 60 minutes?

O
O Specimen labelling (read specimen labels aloud,
including patient name)

O

Whether there are any equipment problems to be

To Anaesthetist:

To Nursing Team:

been confirmed?

O Yes addressed
O Not applicable

9 " To Surg hetist and Nurse:
Anticipated Critical Events [ What are the key concerns for recovery and
To Surgeon: management of this patient?

O What are the critical or non-routine steps?
O How long will the case take?
O What is the anticipated blood loss?

O Are there any patient-specific concerns?

[ Has sterility (including indicator results)

O Are there equipment issues or any concerns?

O Yes
O Not applicable

Is essential imaging displayed?

This checklist is not intended to be comprehensive. Additions and modifications to fit local practice are encouraged.

Revised 1/2009 © WHO, 2009

Figure 3. The WHO Surgical Safety Checklist.

lished studies about SSC soon started to prolifer-
ate. The majority of the published data are, how-
ever, only observational and report challenges in
implementation and compliance.

We conducted an active follow-up of the lit-
erature and PubMed searches and found 10 inter-
vention studies on the effectiveness of SSC on pa-
tient outcomes. There is a wide variety in sample
sizes and designs within these studies and thus,
comparison of results have limitations. Results of
the main outcomes of the studies are presented in
Table 3. (Haynes et al. 2009, Weiser et al. 2010a,
Askarian et al. 2011, Sewell et al. 2011, Bliss et
al. 2012, van Klei et al. 2012, Haugen et al. 2013,
Kwok et al. 2013, Lubbeke et al. 2013, Haugen
et al. 2014, Urbach et al. 2014b). In addition to
these studies, several reviews and meta-analyses
have attempted to summarise the results obtained
so far (Borchard et al. 2012, Fudickar et al. 2012,
Walker et al. 2012, Tang et al. 2013, Bergs et al.
2014, McDowell and McComb 2014, Thomassen
etal. 2014).

These studies demonstrated a decrease in com-
plication rate and mortality with considerably
varying magnitude and significance. A Norwe-
gian study found that SSC was associated with a
remarkable reduction in morbidity and length of
hospital stay (Haugen et al. 2014). In a subgroup
analysis by the WHO group, urgent surgery com-
plications diminished by more than a third (Weis-
er et al. 2010a). Similarly, SSC was associated with
significant effectiveness in studies that emanated
from Iran and Moldova (Askarian et al. 2011,
Kwok et al. 2013). A study on trauma and ortho-
paedic patients in the UK showed a team commu-
nication improvement, but no significant reduc-
tion in early complications (Sewell et al. 2011). In
a Swiss study on high-risk patients, a trend toward
reduced re-operation rate was associated with SSC,
but no influence on postoperative in-patient death
emerged (Lubbeke et al. 2013).

The study with the largest sample size was
conducted in Canada by Urbach et al. but it
found no significant improvement in complica-
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Table 3. Intervention studies on effectiveness of Surgical Safety Checklist on patient outcomes.

Operations pre/  Complications Mortality pre/

Study Intervention post pre/post post
Country and characteristics N % %

Setting Significance testing  Significance testing
Haynes 2009 SSC 3733/3955 11.0/7.0 1.5/0.8

8 countries*, non-cardiac P=0.003 P<0.001
Prospective

Weiser 2010 SSC 842/908 18.4/11.7 3.7/1.4

8 countries*, urgent operations P<0.001** P=0.007**
Prospective

Askarian 2011 SSC 144/150 22.9/10.0 N.a.

Iran, elective P=0.030**

Prospective

Sewell 2011 SSC 480/485 8.5/7.6 1.9/1.6

UK, trauma and orthopaedic
Prospective

Bliss 2012 Preprocedure
Connecticut, US, high-risk procedures check, team
Prospective cohort with historical controls training and SSC
van Klei 2012 SsC

Netherland, non-cardiac

Retrospective cohort

Kwok 2013 Pulse oximetry
Moldova and SSC
Prospective

Libbeke 2013 SSC
Switzerland, high-risk, ASA 3-5

Prospective

Haugen 2014 SSC

Norway

Prospective, stepped wedge cluster randomised

Urbach 2014 SSC

Ontario, Canada
Before and after administrative data analysis

RR0.89 (0.58-1.37) RR0.88 (0.34-2.26)

246/73 23.6/8.2 N.a
(2 079 historical P<0.001
controls)
14362/11 151 N.a. 3.13/2.85
OR0.91(0.78,
1.05)
2145/2212 21.5/8.8 4.0/3.1
P<0.001 P=0.151
609/1 818 N.a. 4.3/5.9
RR 1.44 (0.97-2.14)
2212/2263 19.9/11.5 1.6/1.0
P<0.001 P=0.151
109341/106 370 3.86/3.82 0.71/0.65
P=0.530** P=0.070**

Number (N) of studied operations and proportion (%) of complication/mortality; SSC=Surgical Safety Checklist; ASA=American
Society of Anesthesiologists Physical Status Classification; P=Probability; N.a.=Not available; RR=Risk ratio; OR=0dds ratio; *Same
study centres; ** The P-values have been rounded to an accuracy of three decimal places.

tions (P=0.53) and mortality (P=0.07) (Urbach
et al. 2014b). This result inspired a vigorous dis-
cussion among patient safety community (Al-
bert 2014, Avidan and Evers 2014, Haynes et al.
2014, Leape 2014, Robblee 2014, Urbach et al.
2014a, Weiser and Krummel 2014). It can be as-
sumed that safety improvement tools should be
more comprehensive than the SSC in order to
have significant effects on well-developed health
care infrastructures. It is noteworthy, that the
pre-intervention (baseline) data revealed that
the Canadian in-hospital mortality rate was ex-
tremely low (0.71%) (Urbach et al. 2014b, Weis-
er and Krummel 2014). However, even a minor
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improvement can have clinical significance and
on a personal level, every prevented death or
disability counts.

2.3.3.3 The SURPASS checklist

De Vries stated that ‘the standardization of sur-
gical processes should not be limited in OT’ (de
Vries et al. 2010). The Surgical Patient Safety
System (SURPASS) checklist, developed by the
Dutch group, is a multidisciplinary checklist that
covers the entire surgical pathway (SURPASS-
Checklist http://www.surpass-checklist.nl/dl-
ChecKklist.jsf?pageld=Download&lang=en). This
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comprehensive safety system includes six check
points from admission to discharge and a total
of 124 items to be checked (de Vries et al. 2009).
Perioperative check points in SURPASS are
slightly more detailed when compared with SSC.
The patient outcomes of 3760 patients in pre-
and 3820 in a post-interventional group were ex-
amined in a study of regional academic hospitals
in the Netherlands between 2007 and 2009. In-
hospital mortality decreased from 1.5% to 0.8%
and complications from 27.3 to 16.7 per 100 pa-
tients (de Vries et al. 2010). The same group as-
sessed error contributing factors described in 294
surgical malpractice claims and noted that 29% of
those errors might have been intercepted by the
SURPASS checklist (de Vries et al. 2011). These
studies confirmed this comprehensive checklist
to be an effective safety improvement tool in the
health care system of a highly developed country.

2.3.3.4 The effects of checklists on teamwork
and communication

A systematic review by Russ and colleagues, con-
cluded that safety checklists improve both perceived
and observed teamwork and communication in the
OT (Russ et al. 2013). Similarly, safety checklists
have been shown to reduce failures in communica-
tion (Lingard et al. 2008, Henrickson et al. 2009).

An intervention based on a checklist improves
inter-professional communication and reduces the
number of communication failures (Lingard et al.
2008). Checking the items serves as a structural
team briefing before an operation (Verdaasdonk
et al. 2009). The introduction of team members
and sharing information about the patient and the
following procedure, supported by the checklist,
creates an atmosphere where teamwork is empha-
sized. This perception of teamwork among OT
staff may further lower the threshold to speak up
in difficult critical situations (Russ et al. 2013).

In paediatric surgical unit, teamwork and
communication were improved by the use of
‘paediatric surgical safety checklist’ (Norton and
Rangel 2010). In a study on trauma and ortho-
paedic patients conducted in the UK, OT staff
communication was improved by the use of the
SSC as was the patient outcomes (Sewell et al.

2011). Similarly, the WHO group showed that the
use of the SSC improved the perception of team-
work and safety climate among OT team mem-
bers measured by the modified SAQ. The major-
ity of studied OT staff thought that the checklist
improved team communication (Haynes et al.
2011). This result originates from the same study
that showed remarkable improvement of patient
outcomes (Haynes et al. 2009).

Safety checklists have been developed to serve
as tools for standardised communication (Ling-
ard et al. 2005). This use of standardised commu-
nication improves information transfer process.
This can be one mechanism by which patient
outcomes are improved by using the checklists
(Mazzocco et al. 2009, Nagpal et al. 2010, Russ
etal. 2013).

2.3.3.5 Designing a checklist

Designing safety checklists for health care has
parallels with, and draws upon safety checklist
experiences in the aviation industry, where mul-
tiple safety checklists are used to control impor-
tant steps of tasks (Weiser et al. 2010c). When
designing a checklist, processes must be critically
reviewed (Verdaasdonk et al. 2009). Checklist
development consists of identification of criti-
cal tasks, drafting of checklist items and several
validation stages including piloting and modifica-
tions (Weiser et al. 2010c).

Consistency, directness and clarity are impor-
tant requirements for checklists (Verdaasdonk
et al. 2009). The balance between brevity and
comprehensiveness must be carefully evaluated
(Weiser et al. 2010c). It is essential to prevent the
list from becoming exhaustive (Karamchandani
and McGarry 2010, Vats et al. 2010). Excessively
long or very difficult checklists may have negative
effects on task performance, whereas checklists
that are too short may have no effect at all (Ver-
daasdonk et al. 2009).

Safety checklists are used as supplementary
security tools on existing safety protocols. How-
ever, there is a wide variation of health care fa-
cilities and safety standards. When current stand-
ards already cover the monitoring and control
of checked objects, the introduction of a safety
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checklist’s effect is presumably moderate. This
may be one explanation for the lack of SSC re-
sponses reported for the high-income countries
of Canada and Switzerland (Lubbeke et al. 2013,
Urbach et al. 2014b). A more comprehensive
SURPASS checklist has, however, produced a sig-
nificant reduction of complications and mortality
in an already high-standard care environment (de
Vries et al. 2010).

The SSC was designed to be relevant and sup-
port clinical practice in all environments where
surgery takes place (Weiser et al. 2010c). It is rec-
ognised that the SSC should be modified to meet
the needs of quite different surgical specialities
and environments (Clark and Hamilton 2010,
Norton and Rangel 2010). This modification is
also encouraged by the WHO: ‘different practice
settings will adapt it to their own circumstances’
(WHO Surgical Safety Checklist http://www.
who.int/patientsafety/safesurgery/ss_checklist/
en/). It must be considered, however, that modi-
fication can also adversely influence the efficacy
(Verdaasdonk et al. 2009, Weiser et al. 2010c).

Reports on modifying the SSC for various opera-
tions and working environments have recently been
published (Norton and Rangel 2010, Perea-Perez et
al. 2011, Cavallini et al. 2013, Connor et al. 2013).
As an example, the items ‘Weight, ‘Warmer in place’
and ’Appropriate intra venous access have been
added to a safety checklist for paediatric operations
(Norton and Rangel 2010). On the other hand, it is
reasonable to assume that a safety checklist for am-
bulatory oral surgery does not need a ‘Sign in’ check
as it consists only of before- and after-surgery sec-
tions (Perea-Perez et al. 2011).

2.3.3.6 Implementation of and compliance
with checklist

Implementation of safety protocols, such as
checklists, should be systematic and well admin-
istered (Norton 2007, Norton and Rangel 2010,
Vats et al. 2010, Levy et al. 2012). Unsuccessful
implementation will result in incomplete compli-
ance and hence will lessen the checklist’s effect on
the prevention of errors.

The implementation of a checklist is likely to
succeed when used as a tool in multifaceted or-
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ganisational programmes and lead by a multi-
disciplinary team (Conley et al. 2011, Aveling et
al. 2013). Training of the OT staff, active leader-
ship, regular audits and feedback are important
for successful implementation and maintenance
of checklist use (Verdaasdonk et al. 2009, Norton
and Rangel 2010, Vats et al. 2010, Conley et al.
2011).

Motivation of the OT staff to use the SSC is
essential for good compliance (Verdaasdonk et al.
2009). Education of the users during implemen-
tation, should inter alia emphasise the reasons
‘why’ there is a need for an improvement and
‘how’ the checklist has to be conducted (Borchard
etal. 2012). Users need to understand the benefits
and the importance of completing the checklist
(Russ et al. 2014). When personnel do not under-
stand the rationale behind using the checklist, the
benefits are compromised and the compliance is
incomplete (Conley et al. 2011). It is also suggest-
ed that with suboptimal use, or when individuals
have not been brought into the process, checklists
might conversely have a negative impact on the
teamwork (Russ et al. 2013).

A safety checklist should be fully and care-
fully completed. As a part of the implementa-
tion process, a standardized policy that confirms
checklist use for each procedure is needed (Styer
et al. 2011). The checks should be done with due
care and replies to the checks must be truthful
and exact (Vats et al. 2010). An inadequately
performed checklist can provide a false sense
of security and will lessen its efficiency in pre-
venting errors (Vats et al. 2010). A Dutch cohort
study showed significantly lower mortality in
operations with fully completed checklists (van
Klei et al. 2012).

A study from the UK demonstrated a signifi-
cant increase in SSC compliance following edu-
cational intervention (Sheena et al. 2012). This
result also demonstrates that to maintain the
correct use of the checklist on-going feedback
is needed (Vats et al. 2010, Conley et al. 2011).
Monitoring and reporting compliance has also
proven to be effective regulatory support by the
hospital leaders (Healy 2012).

The commitment of the surgeons is particu-
larly important for a successful implementa-
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tion of the checklist (Lingard et al. 2005, Vats
et al. 2010, Fourcade et al. 2012). Vats and col-
leagues conducted a UK based observation study
and reported that the SSC was more likely to be
completed thoroughly when the surgeons and
anaesthetists were supportive of its use (Vats et al.
2010). Moreover, a longitudinal interview-based
study conducted in UK showed that the most
common barrier to SSC implementation was re-
sistance from senior surgeons (Russ et al. 2014).
However, hierarchical relationships can be the
major barrier especially in a low income setting
(Aveling et al. 2013).

Several studies have revealed, that the wide-
spread ‘mandatory implementation’ by the gov-
ernments and health care organisations have re-
sulted in incomplete SSC compliance of around
60% (Vats et al. 2010, Kearns et al. 2011, Pau-
gam-Burtz and Guerrero 2011, Vogts et al. 2011).
A mandated implementation of a safety checklist
without active support can also result in high
rates of reported compliance without true behav-
iour change (Fourcade et al. 2011, Pickering et al.
2013, Haynes et al. 2014).

Figure 4. Marking of the operation site for neck surgery.

2.4 Prevention of errors in
ORL surgery

Roberson and colleagues wrote in 2004 that ORL
specialists could benefit from learning the prin-
ciples of system science (Roberson et al. 2004).
Thereafter, it has been emphasised that ‘every
specialty is unique, and must therefore take re-
sponsibility for the study of human error within
its own domain’ (Shah et al. 2006). Despite that
early statement, patient safety research studies
for ORL have been few in number even up to the
present time.

2.4.1 Site marking

A recent review concluded that WSS accounts for
4-6% of errors in ORL (Liou and Nussenbaum
2014). This value is in accordance with the results
of two surveys, which revealed variable and insuf-
ficient site-marking protocols within the specialty
(Shah et al. 2010, Shah et al. 2011). A survey was
sent to ORL specialists in North America and it
found that 20% of responders did not mark the
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operation site at all and 30% relied on a review
of the imaging as a check for the correct side for
ESS.

A Universal Protocol ™ Time Out was used
in 32.4% of the wrong-site sinus surgery cases
(Shah et al. 2010). It is interesting to note that
this protocol did not previously request site
marking on body cavity surgery including ESS.
Implementation of the WHO Checklist has
promoted the use of site marking as routine.
In addition to the SSC, Knepil and colleagues
published their experiences with a simple skin
marking system for oral surgical procedures
(Knepil et al. 2013). Marking an operation site
on the skin is a simple procedure and would
be just as useful for superficial operations as
for body cavity operations in the ORL region
(Figure 4.).

2.4.2 Checklists for ORL-related surgeries

The Sinus Surgery Checklist has been devel-
oped to prevent ESS specific errors (Soler and
Smith 2012). It has three sections namely: prior
to intubation, prior to instrumentation and
prior to extubation. It contains safety checks
regarding, inter alia, the display of the radio-
grams, epinephrine labelling and documenta-
tion of materials left in situ. In a prospective
observational study the Sinus Surgery Check-
list increased the performance of these safety
tasks during the course of ESS (Soler et al.
2012).

A proposal for a checklist for ambulatory oral
surgery was presented in 2011 (Perea-Perez et
al. 2011). It consists of before- and after-surgery
sections and it has been proposed for operations
under local anaesthesia, by an OT team without
an anaesthetist being present. This configuration
is used in various ORL operations.
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2.4.3 The SSCin ORL

The WHO SSC was rapidly taken into wide use
after its introduction in 2009. Its implementation
was mandatory in many countries and hospitals,
including operative ORL units. Karamchandani
and McGarry wrote in Clinical Otolaryngology
in 2010 that: In ORL, we are unlikely to see im-
mediate large benefits from the SSC due to the
predominance of low mortality and low mor-
bidity procedures. Perhaps only head and neck
surgery exhibits the levels of risks that would
demonstrate effect of significant size! (Karam-
chandani and McGarry 2010). This statement is
inconsistent with the knowledge of the errors that
can occur in the specialty (Chapter 2.2.1). ‘Hu-
man error occurs in all practice components in
otorhinolaryngology, including diagnostic, treat-
ment, surgical, communication, and administra-
tive’ (Shah et al. 2004).

Fishpool and colleagues soon responded with
the preliminary and encouraging findings from
the ORL discipline: ‘we identified three poten-
tial adverse incidents, of varying magnitude,
that were prevented’ (Fishpool et al. 2010). After
this letter was published, we could find only one
publication that studied the SSC in the ORL-
specialty. In that study the SSC compliance in
ORL was audited and observations were made by
ORL trainees in two hospitals in the UK (Sheena
et al. 2012). It was reported that the “Time out’
phase was fully completed in only 33% of cases,
the mean time for its completion was 60 seconds;
completion of two other phases was even worse.
Following an educational intervention, overall
compliance increased to 90.4%.

However, we were not able to find studies pub-
lished in the literature that specifically examine
the effects of the WHO checklist on ORL-oper-
ations or have studied the relevance of the check
items for the specialty.
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3. AIMS OF THE STUDY

The present study had the following aims:

1.

Identify errors and incidents that contribute
to patient injuries in ORL then assess the
correspondence of these factors with the SSC
content and to evaluate whether the injury
could have been prevented by the use of a
checklist. (I)

Study the effects of SSC implementation on
the OT working process in a multicentre pro-
spective setting. (II)

Evaluate the effects of SSC implementation
on patient safety related issues and commu-
nication in OT within the ORL-specialty. (III)

Investigate compliance and user opinions
about SSC after one year of its implementation,
in addition to assessing the safety attitudes
within an ORL operating department. (IV)

Evaluate the specialty-related relevance and
utility of the check items in ORL, with special
reference to outpatient surgery. (V)
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4. MATERIALS AND METHODS

4.1 Patientinjuries in ORL

4.1.1 Errorsin ORL surgery (1)

The Finnish Patient Insurance Centre (PIC) in-
sures all patients who have been treated by the
official health care providers in Finland (Finnish
Patient Insurance Centre http://www.pvk.fi/en/).
A retrospective review of these national patient
insurance charts was conducted (I). All those
patient injury claims within the ORL specialty
whose cases closed between 1° of November 2001
and 31™ of October 2011, were sought in the PIC
claim records database. The claims covered the
treatments that had been given between the years
1998 and 2011. A total of 233 claims were accept-
ed as compensated patient injuries and included
in the study.

Age, gender, diagnosis and major co-morbid-
ities of the patient in addition to information of
health care providers and institutions were re-
corded as background data. All medical records,
experts assessments and compensation decisions
of the included claims were reviewed. Two ORL
specialists evaluated the operation-related inju-
ries in detail. Incidents and errors contributing to
the injury were identified and classified. One or
two noteworthy independent errors were defined
for each patient. The structure of the classifica-
tion used was based on the care-flow-process of
the patient. It was modified from the classifica-
tion presented for ORL by Shah et al. (Shah et al.
2004).

4.1.2 Patient injuries and SSC (1)

Incidents and errors were compared with the
items of WHO SSC on a case-by-case basis to
evaluate whether a properly used checklist might
have prevented the claim. Incidents were clas-
sified as ‘preventable) if they had a direct cor-
respondence to one or more checklist items. An
incident was classified as ‘possibly preventable’
when it was noted as only one step of the error-
chain. For instance, in cases when there was no
charting of materials left in situ, they were not
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removed and a patient got an infection caused by
a retained foreign body.

For statistical processing, descriptive data
were summarised using numbers and propor-
tions (%). Statistical analyses were carried out
with IBM SPSS software version 22.0 for Mac.

4.2 The effects of SSCon OT
work

4.2.1 Pilotimplementation of the Finnish
SSC (I, 1)

The preliminary results of the effectiveness of
the WHO SSC were published in January 2009
(Haynes et al. 2009). Shortly after that, a project
for the pilot implementation of Finnish modifi-
cation of the SSC was announced. Six operative
departments of four hospitals, Turku University
Hospital, Tampere University Hospital, Helsinki
University Central Hospital (HUCH) and Vaasa
Central Hospital, were participated in the pro-
ject. These operation units covered several surgi-
cal specialities and approaches, for instance, day
care surgery.

A group of experienced clinicians who were
anaesthetists and specialists in several surgical
fields evaluated the SSC, designed the imple-
mentation strategy and organized the actual
implementation. The SSC was translated into
Finnish and minor changes were designed for
the pilot version of the list. All the original
check items were retained and a few new items
were added mainly to the anaesthesia category
(Appendix 11.1). Prior to the implementation,
the OT staff attended three 45-minute lectures
on how and the reasons for using the checklist.
The circulating nurses were appointed as check-
list coordinators, and guidelines on the use of
the checklist were available in the OT and also
on the back page of the printed list. An imple-
mentation of this pilot version of the Finnish
SSC announced for one month, in September
2009.
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4.2.2 The SSC multicentre study (Il)

We evaluated the effects of the implementation of
the SSC on the OT working process, by conduct-
ing a prospective ‘before and after intervention’
study that covered all six operation units that par-
ticipated in SSC pilot implementation (II).

A structured multiple-choice questionnaire
was designed for the study. It consisted of three
forms that we respectively addressed to the sur-
geon, the anaesthetist, and a circulating nurse.
The questionnaire asked about the existing safe-
ty checks together with the safety related issues
and communication in the OT (Appendix 11.2).
The reply alternatives were ‘yes, ‘no, ‘do not
know’ and ‘not relevant’ At the end of the ques-
tionnaire some space for respondents’ free-text
comments was provided. In addition, informa-
tion of the duration of the operation and timing
of the administration prophylactic antibiotics
were sought.

The questionnaire was completed at the end of
every operation, during two separate one-month
study periods, before and after the pilot imple-
mentation of the SSC. The surgeon, anaesthetist,
and circulating nurse answered the questionnaire
independently. The ‘before-intervention period’
(first study period) took place during May 2009.
The checklist was implemented for one-month
use on September 1, 2009, and at the same time,
data collection for this ‘after-intervention period’
(second study period) began.

The data from all centres were analysed as a
whole for a multicentre study (II). Data were pre-
sented in numerical form as the proportion of
answers (%). Comparisons between before and
after checklist groups were categorical and were
therefore analysed by the chi-square test. P-values
of less than 0.05 were considered statistically sig-
nificant. Statistical analyses were carried out with
SPSS 16.0 for Windows (SPSS Inc. Chicago, IL,
USA).

4.2.3 TheSSCin ORL (Il)

Questionnaires from the operative unit of the
Department of Otorhinolaryngology of HUCH
were analysed as a subgroup to evaluate effects
of SSC implementation on patient safety related

issues and communication within the ORL-spe-
cialty (III).

All ‘not relevant’ values were excluded from
among the definite variables (side of opera-
tion, prophylactic antibiotics and radiological
images). The values of the categorical variables
were further classified by being dichotomized
as either ‘yes’ or ‘non-confirmed’ for statisti-
cal processing of this smaller subgroup data.
The ‘non-confirmed’ class included ‘no, ‘do not
know’ and missing values. Data are presented
in numerical form as the proportion of ‘yes’
answers (%), unless otherwise indicated. Com-
parisons between before and after intervention
groups were analyzed by using the chi-square
test. P-values of <0.05 were considered statisti-
cally significant. Statistical analyses were carried
out with SASSTAT software, Version 9.1.3 SP3
of the SAS System for Windows (SAS Institute
Inc., Cary, NC, USA).

In addition, the operation database was
searched for identification of characteristics of
the operations performed in the operative ORL
unit of HUCH. Patient-identifying data were not
collected.

4.3 The use of SSCin the ORL

4.3.1 SSC compliance (IV)

The Finnish version of the WHO SSC was im-
plemented for regular, and mandatory, use in
the operative ORL unit of HUCH on 1 Septem-
ber 2010 (Appendix 11.3). Over 7000 opera-
tions are performed annually in this unit, over
half of which are outpatient procedures. The
completion of each checklist component (‘Sign
in, ‘Time out, ‘Sign out’) was registered in the
operation database by a circulating OT nurse
for every operation. This registration was also
mandated by the hospital administration. We
conducted a search of these data on operations
performed between 1 September 2010 and 31
August 2011 to study the compliance during
the first year after implementation. Completion
rates of every three checks were analysed month
by month.
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4.3.2 Survey for SSCusers (IV, V)

We conducted a survey of OT personnel after
one year of using the checklist to evaluate user
opinions on SSC and safety attitudes within the
operative ORL unit of HUCH (IV). In addition,
we assessed the relevance of SSC check items for
ORL specialty (V).

A structured questionnaire see Appendix 11.4
was designed for the study. The respondent’s vo-
cational education, age, gender, and experience
of ORL-HNS practice were recorded (IV and V).
The OT team members were asked to estimate
the frequency of checklist use in the operations
in which they participated in order to measure
the self-reported SSC compliance (IV). Space
for comments about the usability and use of the
checklist, concerns about patient safety and the
relevance of the check items, with special refer-
ence to outpatient surgery was made available at
the end of the questionnaire (IV and V).

The multiple-choice portion of the question-
naire consisted of 12 questions that measured
safety attitudes within the respective OT. These
questions inquired about the SSC effects on team-
work and safety climate and were first published
by the WHO group (Haynes et al. 2011). Six of
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these questions originated from the OT modifi-
cation of the validated SAQ and six further ques-
tions were related to the SSC itself (Sexton et al.
2006a, Haynes et al. 2011). The SAQ was original-
ly derived from the Flight Management Attitudes
Questionnaire (Helmreich et al. 1996). In addi-
tion, the responders’ opinions about the relevance
of every check item for ORL was sought (V). All
these multiple-choice answers were recorded on
a five-point Likert scale that included ‘disagree
strongly’ (1), ‘disagree slightly’ (2), ‘neutral’ (3),
‘agree slightly’ (4) and ‘agree strongly’ (5).

A survey was conducted in October 2011. The
questionnaire was handed to 48 ORL specialists,
11 anaesthetists and 47 operation and anaesthesia
nurses working in the OT. The answers were col-
lected anonymously.

Continuous data are presented as numbers
(N) and proportions (%) for each answer. Means
with standard deviations (SD) and ranges were
calculated. Moreover, the values of five point
Likert scale variables were further categorised
by classifying them dichotomously as ‘agree’ or
‘neutral, disagree or no answer’. Statistical analy-
ses were carried out with PASW Statistics soft-
ware version 18.0 for Mac (SPSS INC., Chicago,
IL, USA).
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5. RESULTS
5.1 Patient injuries in ORL

A total of 223 claims for the ORL-specialty were
accepted and compensated as patient injuries by
the PIC. A patient was typically treated for a com-
mon disease by a fully trained ORL specialist in a
central or university hospital (Table 4.).

The mean age of the patient was 46.3 years,
and ranged from 1 to 85 years. Sixteen (7.2%)
patients were children. Nineteen (8.5%) patients
were treated for a malignant disease. The majori-
ty 188 (80.6%) of patient injuries were associated
with operative care and 35 (15.7%) injuries result-
ed from an error in outpatient care.

5.1.1 Errorsin ORL surgery (1)

Errors identified in operation related patient inju-
ries are presented in Table 5. In 72 (32.3%) cases,
two noteworthy errors independent of each other
could be detected. As an example, in the same op-
eration one error was iatrogenic trauma to the facial
nerve and the other was postoperative infection due
to retained packing after ear surgery. Error occurred
in the OT in 142 (75.5%) cases. Fourteen (7.4%) pa-
tients had undergone an urgent operation. Eighty-
three (44.1%) of these injuries were related to sur-
gery of the nose and paranasal sinuses.

A manual error in performing operation could
be verified in 125 (66.5%) cases. Incidental injury
to the adjacent nerve or anatomical structure oc-

curred in 86 (45.7%) operations. It was notable,
that in most cases when the injury was noticed
during the operation, adequate procedures to
repair the injury were immediately carried out.
Unfortunately, nerve injuries often resulted in
permanent morbidity. Two manual errors in per-
forming surgery caused death. One patient died
of mediastinitis after perforation of the oesoph-
agus with a rigid oesophagoscope and the other
because of uncontrolled bleeding after intracra-
nial protruding of an instrument.

WSS occurred six times, in 3.2% of operation-re-
lated injuries. In all cases, the site marking was lack-
ing. Multiple errors were identified in one case of
wrong side ear surgery. Hair was removed from the
wrong side due to a misunderstanding arising from
language problems and thus, a wrong side was pre-
pared for the operation. Removal of the wrong site
skin tumours and lymph nodes resulted in reoper-
ations and an additional scar, and delay in diagno-
sis for one patient. The wrong vocal cord filling re-
sulted in permanent morbidity. Two child-patients
suffered from oral breathing and infection due to
retained nasopharyngeal gauzes. Both patients
needed re-anaesthesia for the removal of the gauzes.

5.1.2 Patientinjuries and SSC (1)

An error had some degree correspondence with a
WHO SSC item in 18 injuries (9.6%). Both review-
ers evaluated nine (4.8%) of these errors as being

Table 4. Characteristics of health care providers in ORL related patient injuries in Finland between 2001 and 2011.

Hospital
University hospital
Central hospital
Local hospital
Primary health care
Private health care provider

Training of physician
ORL specialist
ORL trainee
Other

Total

80 359
93 4.7
18 8.1

12 54
20 9.0
169 75.8
23 10.8
31 13.9
223 100

Number (N) and proportion (%).
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Table 5. Errors identified in ORL operation related patient injuries, classified on the care flow basis.

Error 1. Error 2. *
N % N %
Preoperative judgement and surgical planning
Incorrect/unnecessary procedure or technique 8 43 7 37
Insufficient patient information 0 0 3 1.6
Error in preoperative care 0 0 3 1.6
Operation theatre
No prophylactic antibiotic 1 0.5 0 0
Problems in anaesthesia 3 1.6 0 0
Wrong site surgery 6 3.2 0 0
Manual error in performing surgery 125 66.5 15 8.0
Retained gauze/instrument 2 1.1 0 0
Equipment related errors 4 2.1 0 0
Insufficient charts or instructions 0 0 8 43
Other error in the operating theatre 1 0.5 1 0.5
Postoperative period
Postoperative ward care 1 0.5 2 1.1
Wrong/insufficient medication 0 0 1 0.5
Infection 12 6.4 8 43
Haemorrhage 7 37 0 0
Insufficient postoperative treatment/ follow up 4 2.1 6 3.2
Retained foreign body e.g. nasal tampons 9 4.8 4 2.1
Unintended outcome 5 2.7 13 6.9
Operative care, All 188 100 71 37.8

Number (N) and proportion (%) of errors detected in 188 accepted operative ORL related patient injury claims. *In 71 (37.8%)
claims two independent errors contributing to the patient injury could be identified.

‘preventable’ by a correctly completed checklist. In  roid operation. This resulted in permanent laryn-
addition, there were nine (4.8%) cases assessed as  geal injury. Eight patients with retained foreign ma-
‘possibly preventable’ by using the checklist. One  terial -related problems, had insufficient charting
patient suffered severe and unexpected airway  of materials left in situ. All injuries with identified
problems while she was being intubated for a thy-  correspondence to SSC item are shown in Table 6.

Table 6. Patient injuries in operative ORL due to an error with correspondence to a WHO surgical checklist item.

Errors with correspondence to the checklist, All 18 9.6
Preventable error, All 9 4.8
Wrong ear opened 1 0.5

Wrong skin lesion/scar excised 3 1.6
Wrong lymph node extirpated 1 0.5
Wrong vocal cord injected 1 0.5
1 0.5

2 1.1

Prophylactic antibiotic not administrated
Retained nasopharyngeal gauze after tonsillectomy

Possibly preventable error, All 9 4.8
Airway misjudgement 1 0.5
Retained removable packing, insufficient documentation 8 43

of left materials

Surgery-related injuries, Total 188 100

Number (N) and proportion (%) of errors.
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Table 7. Returned questionnaires from six participating units of four centres.

Before the checklist After the checklist
implementation implementation
Operative unit, hospital N % N %
Neurosurgery, Turku University Hospital 89 9.9 73 8.6
Plastic- and general surgery, Turku University Hospital 144 16.0 115 13.6
Paediatric surgery, Tampere University Hospital 49 5.4 36 43
Operative gynaecology, Tampere University Hospital 140 15.5 55 6.5
Otorhinolaryngology, Helsinki University Central Hospital 288 32.0 412 48.6
Outpatient surgery unit, Vaasa Central Hospital 191 21.2 156 18.4
Total 901 100 847 100

Number (N) and proportion (%) of operations.

52 The effects of SSC on OT before and 847 after the SSC implementation of
the checklist (Table 7). The proportion of replies

work to various questions ranged from 91 to 99%. An

anaesthetist was neither present nor answered the

5.2.1 The SSC multicentre study (1) questions some for operations that had been per-
formed under local anaesthesia.

Questionnaires from all six participating units of The use of the checklist had no association on

the four study centres were returned after a to-  operation time, the mean duration of the oper-
tal of 1748 operations, 901 had been performed  ations was 1h:09min + 1:05 (mean + SD) before

Before

Procedure

m Circulating nurse
Before o Anaesthetist

W Surgeon

Before

Names and

Before

Communication

Figure 5. Proportion (%) of yes replies of returned questionnaires from all study sites, before and after the implementation of the SSC.
Items are knowledge of patient’s identity, planned procedure, correct surgical side, names and roles of the team members and success
of communication in the OT.
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Table 8. Characteristics of patients and operations performed in the ORL department of HUCH, before and after the implementation

of the SSC.
Before After
N % N %
Patient
Children (under age 16) 73 24.0 78 17.6
ASA class |-l 245 80.6 381 86
Operation
Outpatient procedure 120 39.5 260 58.7
Urgent operation 53 17.4 29 6.5
Local anaesthesia 50 16.4 87 19.6
Operation type
Ear, tympanostomy 16 53 22 5
Ear, other 39 12.8 62 14
Adenoids and tonsils 61 20.1 140 31.6
Laryngology 32 10.5 28 6.3
Nose 34 11.2 57 12.9
Paranasal sinuses 34 11.2 46 10.4
Neck 27 8.9 40 9
Salivary gland 26 8.6 1 2.5
Other 35 11.5 37 8.4
Total 304 100 443 100

Number (N) and proportion (%) of operations recorded to the operation database. ASA=American Society of Anesthesiologists

Physical Status Classification System.

and 1:09 £ 1:06 after (P=0.872). When required
for prophylaxis an antibiotic was given within 60
minutes before incision in 37.8% of the opera-
tions before and in 40.5% after the implemen-
tation of the SSC. This difference was not sig-
nificant but there were considerable differences
among the six individual operating units.

The identity of the patient was confirmed more
frequently and the knowledge of the type and side
of the operation increased after the implementa-
tion of the checklist (P<0.001). Similarly, knowl-
edge of the names and roles of team members
improved significantly (P<0.01) and successful
communication between the team members was
reported more frequently. Results by professions
are presented in Figure 5. Furthermore, critical
events were discussed more frequently between
the surgeon and the anaesthetist and postopera-
tive prescriptions were also better recorded.

5.2.2 The SSCin the ORL (lll)

A total of 747 operations were performed in the
ORL department of HUCH during the study pe-
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riods, 304 before and 443 after the pilot imple-
mentation of Finnish SSC. The questionnaires
for 700 (93.7%) operations were returned, 288
(94.7%) before and 412 (93.0%) after the imple-
mentation. Characteristics of the patients and the
types of operations are presented in Table 8.
Mean duration of the operations was 58 minutes
before and 55 minutes after the checklist implemen-
tation of the SSC. A minority of the patients (13.9%
before and 9.5% after the checklist) received pro-
phylactic antibiotic, with no significant improve-
ment in timing of the administration (P =0.44).
The surgeon, anaesthetist, and circulating
nurse answered the questionnaire independently
at the end of every operation. The checklist im-
proved knowledge of the patient’s identity by all
OT-team members in the ORL OT (P<0.001) (Ta-
ble 9.). The ORL specialist and anaesthetists ‘yes’
replies to the question about knowledge of the
procedure type increased (P=0.002 and P=0.009).
Team members were aware of the side of the op-
eration more frequently, but the difference was
not significant. Two respondents’ comments did
express concerns about the correct side of the op-
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Table 9. OT teams knowledge of patient-identities, planned procedure, and correct surgical side in the ORL department of HUCH

before and after the implementation of SSC.

ORL specialist

Anaesthetist Circulating nurse

Before After Before After Before After

N (%) N (%) N (%) N (%) N (%) N (%)
Identity of patient 206 (71.5) 345(83.7) 178 (61.8) 343(83.3) 253(87.9) 396 (96.1)
Procedure 231(80.2) 366 (88.8) 223(77.4) 351(85.2) 276 (95.8) 383(93.0)
Side (when defined) 175 (84.1) 257 (87.7) 145 (66.8) 184 (74.5) 210 (90.9) 295 (93.7)

Number (N) and proportion (%) of ‘yes’ replies by profession before and after checklist implementation.

eration. Wrong side was written in the plan in one
operation, but the skin was marked correctly. In
another operation, the wrong side was written in
the plan, and this was revealed in the check.

The anaesthetists knowledge of the pa-
tients medical history, medication, and aller-
gies increased after the implementation of SSC
(P<0.001). A check revealed critical information
in one operation about the patient’s medical con-
dition that led to cancellation of that operation.
The proportion of pre-checks of anaesthesia
equipment increased from 70.5 to 84.0% of the
operations. The use of the SSC had no effect on
the preparation for a difficult intubation. One an-
aesthetist wrote: ‘In otorhinolaryngology we are
always prepared for a difficult airway’ Blood loss
of over 500 ml (>7 ml/kg in children) was esti-
mated in only 2.1% of the operations before and
1.5% after the implementation of the SSC.

The SSC improved ORL specialists and an-
aesthetist’s knowledge of the other OT-team
members names and roles (P<0.001) and they
discussed possible critical events in the opera-
tion more frequently (P<0.001). Similarly, the
recording of postoperative prescriptions im-
proved with use of the SSC. The answer to the
question about communication between OT
team members was associated with the respon-

dent’s profession. No change in communication
during operations was found according to the
ORL specialists. Moreover, they opined that
communication was successful in a majority of
the operations. However, the anaesthetists and
circulating nurses reported significant improve-
ment in communication after the use of the SSC
(P=0.006 and P<0.001). These results are pre-
sented in Table 10.

5.3 The use of SSC in the ORL

5.3.1 SSC Compliance (IV)

A survey of OT personnel in the ORL department
of HUCH was conducted one year after the imple-
mentation of the SSC. The response rate was high
(95.3%), a total of 101 of the original 106 question-
naires handed out were returned. Characteristics
of the respondents are presented in Table 11.

A total of 7148 operations were performed in
the operative ORL unit of HUCH during the one-
year study period. The ‘Sign in’ check of the SSC was
completed in 4456 (62.3%), the “Time out’ check in
4368 (61.1%) and the ‘Sign out’ check in 3831 oper-
ations (53.6%). After the first months some decrease
in the use activity occurred (Figure 6.).

Table 10. OT team members answers of issues related to teamwork in the ORL department of HUCH.

ORL specialist Anaesthetist Circulating nurse

Before After Before After Before After
N (%) N (%) N (%) N (%) N (%) N (%)
Knowledge of OT-team’s names and roles 175(60.8) 335(81.3) 217(75.4) 360(87.4) 266(92.4) 388(94.17)
Risks discussed 70(24.31) 151(36.7) 71(24.7) 161 (39.1) N.g. N.g.
Postoperative instructions recorded 235(81.6) 375(86.7) 212(73.6) 351 (85.2) N.g. N.g.
Successful communication 268(93.1) 395(95.9) 228(79.2) 358(86.9) 187(64.9) 374(90.8)
Number (N) and proportion (%) of ‘yes'replies by profession, before and after SSCimplementation. OT=operating theatre; N.q.=not

questioned.
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Table 11. Respondent characteristics.

N %

Age, years

<30 15 149

30-39 27 26.7

40-49 26 257

50-59 27 26.7

60-69 5 5.0
Gender

Men 31 30.7

Women 69 68.3
Education

ORL specialist 32 31.7

ORL trainee 14 13.9

Anaesthetist 8 79

Anaesthetist trainee 3 3.0

Nurse 44 43.6
Experience, years

<1/2 13 129

1/2-1 5 5.0

1-5 27 26.7

>5 55 54.5
Work in outpatient unit

Yes 23 22.8

No 77 76.2
All 101 100

Number (N) and proportion (%) of respondents. Gender and age were missing in one questionnaire.

100

90

80

70

60

% 50 W Sign in

40 B Time out

= Sign out
30 &
20

10

1 2 3 4 5 6 7 8 9 10 11 12
Month afterimplementation of the checklist

Figure 6. Compliance with checklist use during the first year in the ORL department of HUCH. The proportions of operations for which
the check was completed are shown.
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Table 12. Self-estimated checklist compliance by professions.

Mean SD
N Profession (%) (min-max)
32 ORL specialist 65.0 28.5 (5-99)
14 ORL trainee 62.9 20.2 (30-90)
8 Anaesthetist 72.5 18.6 (50-95)
3 Anaesthetist trainee 70.0 20.0 (50-90)
44 Nurse 71.6 20.6 (10-99)
101 All 68.1 23.1(5-99)

Number (N) of responses; Means of estimated proportions (%) of operations for which the checklist was used; SD= standard

deviation; Min=minimum; Max=maximum

The personnel’s mean estimation of checklist
compliance was 68.1% with a SD of 23.1%. This
value varied between the professions and the level
of professional education. A few ORL specialists
reported very low use rates, with the lowest being
5% (Table 12.).

Some disregard for using the SSC was revealed
in the open responses: ‘answers to items are dis-
missive, ‘staff is not concentrating on the checks.
The checks were done incompletely, and some
sections were omitted. One senior ORL specialist
wrote: ‘Time-out has never been done in my op-
erations. In addition, there was confusion about
who should lead each check and when to do the
checks: ‘T have never received information on
how to use the checklist.

5.3.2 User attitudes (V)

A total of 12 questions that measured safety atti-
tudes within the OT, were included in the ques-

tionnaire. The scores obtained for six OT work
related safety attitude questions are presented in
Table 13. Some differences between the profes-
sions emerged. The mean score for the question
about teamwork was 4.04 for all respondents,
with higher scores from physicians than from
nurses. Nevertheless, in seven responses un-
der the headline ‘Concerns about patient safety,
communication between OT team members was
criticised.

Similarly, answers to six checklist-related safe-
ty attitudes questions were mostly positive. As
much as 76.0% of the respondents agreed that the
checklist improved OT safety and 68.0% agreed
that it helped to prevent errors. As much as 93.0%
of OT staff would have wanted the checklist to
be used, if they were to have an operation. The
checklist related attitudes are presented in Figure
7.

Accordingly, a positive attitude towards the
SSC was expressed in by 35 responders in the

Table 13. Operating theatre (OT) related safety attitude scores by profession.

ORL ORL trainee Anaesthetist Anaesthetist Nurse Al

specialist trainee

Mean (SD) Mean (SD)  Mean (SD) Mean (SD)  Mean (SD)  Mean (SD)
1.1 would feel safe being treated here as 3.97 (0.60) 4.43(0.51) 4.14(0.69) 4.00 (1.00) 3.73(0.82) 3.94(0.74)
a patient.
2. Briefing OT personnel before a surgical ~ 4.53 (0.51) 4.64(0.50)  4.00(1.53) 5.00 (0) 4.70(0.51) 4.60 (0.64)
procedure is important for patient safety.
3.1am encouraged by my colleagues to 3.50(1.11) 3.79(0.58)  4.00(0.82) 4.00 (0) 4.16 (0.83) 3.88(0.92)
report any safety concerns | may have.
4.In the OTs here, it is difficult to speak up ~ 1.94(0.91) 2.64(1.34)  2.00(1.16)  2.00(1.00)  2.75(1.37) 2.40(1.25)
if | perceive a problem with patient care. *
5.The physicians and nurses here work 4.13(0.66) 4.14(0.54) 4.14(069) 4.33(0.58) 3.91(0.83) 4.04(0.72)
together as a well co-ordinated team.
6. Personnel frequently disregard rulesor ~ 2.19(0.93) 2.36(1.08)  2.57(0.79) 3.67(0.58)  2.32(1.12) 2.34(1.04)

guidelines that are established for the OT. *

Responses were scored on a five-point Likert scale, anchored by ‘strongly disagree’ (1) and ‘strongly agree’ (5). Values are means of
the responses with standard deviations (SD). *The fourth and sixth statements are negative and reverse-scored.
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The checklist helped prevent errors in the
OR

Communication was improved through
use of the checklist.

If I were having an operation, I would
want the checklist to be used.

The checklist took a long time to
complete.*

The checklist improved OT safety.

The checklist was easy to use.

B Agree strongly

m Agree slightly

= Neutral

H Disagree slightly

m Disagree strongly

0%

50% 100%

Figure 7. The checklist related safety attitudes. Proportions of responses, total N= 101. *The fourth statement is negative.

other comments section of the questionnaire.
Examples of these comments include: ‘the
checklist is beneficial, ‘it has prevented errors
here, ‘it should always be used’ and ‘nowa-
days no operation should be done without the
checklist. However, 15 nurses wrote that some
senior ORL specialists neglected the SSC and
its completion was difficult with them. They
found this to be frustrating: ‘a few persons’
negative attitudes towards the checklist will
hinder its use’

5.3.3 Specialty-related aspects of SSC
check items (V)

A majority of the respondents considered that
all items on the SSC were important for ORL op-
erations. The distribution of the opinions about
the SSC items is presented in Figure 8. The cal-
culated mean scores of estimated importance of
the check items varied from 4.08 to 4.89 on the
five-point Liker scale. The item ‘Allergy’ had the
highest score with the least variation (SD 0.32).
“Team members introduced’ had the lowest score
and the most variation (SD 1.09). In free-text
comments seven persons considered this item

Paivi Helmio

unnecessary when the same team works together
the whole day.

There were a few proposals for additional
items. Three responders suggested inclusion of
the items ‘When had the patient last eaten?’ and
‘Special instrumentation needed?’ for the ‘Sign
I’ check. Sixteen respondents wrote that no
items should be removed. “The checklist should
always be the same, repetition and familiarity
make it easy to use! Nine comments suggested
that the item ‘Prophylactic antibiotics’ should be
moved from ‘Time out’ to the ‘Sign In’ check. A
nurse commented: ‘if it is noted before incision
is made, the administration will delay the oper-
ation In contrast, an anaesthetist wrote critically
without further specifications that the checklist is
not well-suited for children.

We asked the respondents to comment on
whether they found some items unnecessary
for outpatient surgery. Nine persons suggested a
more compact checklist, especially for operations
performed under local anaesthesia. Ten respon-
dents suggested the item ‘Blood loss over 500 mI’
to be removed and commented: ‘a patient with
that amount of blood loss does not fill the criteria
for outpatient surgery’.
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Sign in

Identity verified

Surgical site and side
Readiness for anaesthesia*
Pulse oximeter

Allergy

Airway

Blood loss

Time out

Team members introduced
Identity, site and procedure
Prophylactic antibiotics
Review of critical events
Imaging

Sign out

Counts

Specimen labelled
Equipment

Procedure recorded

Concerns about care
B Agree strongly M Agree slightly ¥ Neutral or no answer B Disagree slightly ® Disagree strongly

Figure 8. Operating room staff’s opinions about the importance of items in the SSC for ORL procedures. The proportion (%) of responses,
total N=101. *In the Finnish version of the SSC.
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6. DISCUSSION

The principal purpose for conducting the re-
search for these studies was to bring surgical pa-
tient safety issues about the ORL-specialty into
daylight and to evaluate prevention measures,
with special reference to SSC.

6.1 Patientinjuriesin ORL

Despite the general interest in the topic, research
of errors and patient safety in ORL has been lim-
ited. The present study focused on identifying
the errors that contribute to patient injuries (I).
Our results confirmed the previous data, which
showed that patient injuries in ORL were strongly
related to operative care (Shah et al. 2004, Leh-
tivuori et al. 2013).

Operations in ORL are considered to have low
morbidity and mortality risks (Karamchandani
et al. 2010). Approximately 31 000 operations
are performed in the ORL specialty in Finland
annually (Lehtivuori et al. 2013). A total of 188
ORL-operation related patient injury claims were
accepted by the PIC during a 10-year period (I).
Thus, it can be estimated that 0.06% of operations
performed for ORL resulted in injury over that
10-year period.

The PIC insures all patients treated by the
official health care providers and deals with the
compensation payments relating to all patient in-
juries in Finland. Thus, the PIC register used in
this study is nationwide and is therefore highly
representative (I). The proportion of patient in-
jury claims for ORL that were accepted for com-
pensation by the PIC was 26.1%, whereas in the
US, the respective rate for malpractice claims was
reported to be 29.8% (Dawson and Kraus 2007,
Lehtivuori et al. 2013). Although all patients are
insured by PIC, it is likely that not all patients
who have sustained injuries during treatment will
have put in a compensation claim (I). Thus, the
true volume of injuries is probably greater than
that indicated by the number of claims handled
by the PIC.

It is also known that the accepted patient in-
jury claims represents only a minority of all er-
rors and adverse events that occur in health care.
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Unfortunately, information of all errors and espe-
cially near misses can not be collected from claim
records nor from any other data source. We agree
with previous comment that the true incidence
of injuries data are difficult to obtain (Makary
2010).

Typical injuries were well-known complica-
tions of common procedures carried out by the
fully trained ORL specialists in high-volume
centres (I). These findings are consistent with
the claim record study that includes all surgi-
cal disciplines (Regenbogen et al. 2007). Man-
ual error in performing surgery was the cause
for two-thirds of operation related injuries and
most of these were injuries to adjacent struc-
tures (I). The head and neck region consists of
vulnerable anatomical structures that place very
high demands to surgical technique and skills.
However, the manual errors behind the patient
injuries are multifactorial, surgeon dependent
and thus a difficult subject for preventive initia-
tives (Regenbogen et al. 2007).

The procedures of nose and paranasal sinuses
were the largest subgroup (34.5%) of claims for
ORL procedures in the US (Dawson and Kraus
2007). In our study, the corresponding rate was
37.2% (I). These included manual errors, such
as lesions on the orbit, skull base and adjacent
nerves, in addition to removable packing being
left in situ. Remarkably the insufficient docu-
mentation of materials left in situ were found
in eight (4.3%) cases of ESS. A Sinus Surgery
Checklist has been presented to prevent these
ESS specific errors (Soler et al. 2012, Soler and
Smith 2012).

6.1.2 Patient injuries and SSC

One in ten operative error in ORL corresponded
with the WHO SSC items according to the pre-
sent claim record data and thus 4.8% of injuries
might have been prevented had a correctly com-
pleted SSC been used (I). Furthermore, it can
be argued that a correctly completed checklist
could have intercepted nearly one patient injury
caused by ORL surgery per a year in Finland.
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However, it is not possible to make definite con-
clusions about checklists’ effectiveness in reduc-
ing complications in a retrospective analysis.
We are dependent of the information recorded
in charts of claim record data. In a few cases,
the exact consequences of the injuries remained
unclear due to incomplete documentation (I).
However, results from two previously published
studies that used the same type of study design
have shown good agreement with the results
from prospective studies that demonstrated im-
proved patient outcomes (de Vries et al. 2011,
Panesar et al. 2011).

Wrong site surgery and retained swabs
should not occur in modern surgery. Unfor-
tunately, these preventable ‘never events’ still
happen. In total six (2.7%) of the studied pa-
tient injuries were caused by WSS (I). A re-
cent review concluded that WSS accounts for
4-6% of errors in ORL (Liou and Nussenbaum
2014). Moreover, this suggests that the items of
the SSC are indeed relevant to operative ORL.
The consequences of these complications can
be devastating to both the patient and the sur-
geon and will weaken peoples’ trust in medical
care in general. In the present study, two (1.1%)
children had forgotten gauzes left in their na-
sopharynx after tonsillectomy. Luckily, these
potentially hazardous complications did not
result in more serious consequences that of re-
anaesthesia (I).

The claims data in study I covered the treat-
ments given between 1998-2011. The checklist
was piloted for one-month use in six operative
units four hospitals in 2009 and the mandatory
implementation of the SSC for all Finnish hos-
pitals began after 2010. Seventeen claims were
for injuries sustained in years 2010 and 2011.
Only one case had a direct correspondence
with an item on the checklist occurred during
this period and this was for a retained naso-
pharyngeal gauze. It is interesting to note that
the checklist was not used in that particular
case. The last WSS case in this series occurred
in 2008. The practice of site-marking have been
mostly lacking among Finnish ORL specialist
until recent years. The nationwide implemen-
tation of SSC might have increased the aware-

ness of the WSS hazard, and thus has given im-
petus to site-marking policies.

However, it has been previously demonstrated
that in highly-developed health care infrastruc-
tures more comprehensive safety improvement
tools than SSC can and should be used (de Vries
et al. 2009). The present study demonstrated,
that 4.8% of injuries might have been prevented
with SSC use (I). In a malpractice claims study
that used the same type of study design, 29% of
error contributing factors might have been inter-
cepted by the use of the comprehensive SURPASS
checklist and 40% of deaths and 29% of incidents
leading to permanent damage could have been
prevented (de Vries et al. 2011).

6.2 The effects of SSC on OT
work

The impressive results from the WHO group
study were published in the NEJM in Janu-
ary 2009 (Haynes et al. 2009). A pilot imple-
mentation of the Finnish version of the SSC
in six operative units in four Finnish hospitals
was announced almost immediately after that.
The present studies were among the first to be
performed after the WHO group published its
results and our studies were also the first pub-
lished data on the effect of the SSC in the ORL
specialty (11, III).

This study showed that SSC improved recog-
nised aspects associated with safe surgery in the
OT, by improving the verification of the patient’s
identity, disseminating knowledge of the patient’s
medical condition and ensuring the correct side
of the operation (II). The findings of the studies
were consistent for ORL operations (IIT). It has
been previously shown that systemising the pro-
cess in the OT can reduce the risk of WSS (de
Vries et al. 2010). Although the use of the check-
list improved the verification of patient identity,
it was still recognised to be inadequate in itself
(II, III). It is essential to confirm the identity of
the patient, even repeatedly. The bypassing of pre-
ventive systems such as preoperative checks and
time-outs elevates the probability of WSS occur-
ring (Cohen et al. 2010).

Pdivi Helmio



TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

In the present study, experience of success-
ful communication between team members im-
proved after the implementation of the SSC (II,
IIT). Similar improvements have also been pre-
viously demonstrated in paediatric, trauma and
orthopaedic series using SSC (Norton and Ran-
gel 2010, Sewell et al. 2010). Critical events were
discussed more commonly between anaesthetists
and surgeons or ORL specialists (II, III). The use
of the checklist also improved the recording of
the postoperative prescriptions and instructions.
It can be concluded, therefore, that the SSC im-
proved sharing of patient-related medical infor-
mation among OT staff.

Our findings support the previous results,
that preoperative briefings reduce the numbers
of communication failures (Lingard et al. 2008,
Nundy et al. 2008). It is widely recognised that
enhancing communication in the OT can re-
duce human errors and thereby reduce the num-
bers of adverse events (Gawande et al. 2003e,
Sutcliffe et al. 2004, Lingard et al. 2005, Lingard
et al. 2008, Mazzocco et al. 2009, Nagpal et al.
2010, Neily et al. 2010, Pronovost and Freischlag
2010). Thus, it can be assumed that improved
communication resulting from SSC use will also
have positive effects on patient safety in ORL
operations.

An argument against using safety checklists in
surgery is that it is considered by some to be time
consuming. Sheena and colleagues have observed
that the mean time for completion of SSC Time
out check in ORL OT was found to be only 69
seconds (Sheena et al. 2012). The use of the SSC
did not prolong operations in the present studies
(II, IIT). Thus, refusal to use the checklist cannot
therefore be defended by a lack of time. Indeed
the converse appears to be the case as a preopera-
tive briefing has been shown to reduce OT delays
(Nundy et al. 2008).

The safety intervention itself will increase
the awareness of safety issues amongst OR staff.
Although, this is a hoped-for result, the study
groups cannot therefore be considered as com-
pletely random samples (II, III). Formal statistical
testing might not be relevant in this kind of open
study design. However, Leape wrote in the edi-
torialist replies in the NEJM 2014, that a before-

Paivi Helmio

versus-after study is the relevant design for safety
interventions that require major culture change
(Leape 2014). Furthermore randomised study
design is unachievable.

The response rate in studies II and III was
high and the sample was representative of all the
professional groups that work in the OT. The im-
plementation of the checklist and concomitant
responding to the questionnaire required chang-
es in routines. Despite that, the OT personnel
were supportive. Completing the questionnaire
at the end of the operation may be a limitation
as answers to questions about the specific items
might have been more precise immediately after
the checks.

Study of the use of the SSC in the ORL special-
ty was conducted in a large tertiary care universi-
ty hospital that covers all subgroups of surgery in
ORL-HNS (III-V). One-fifth of the patients were
children, and the majority of patients were other-
wise in good medical condition. The operations
and patients fully represented the characteristics
of typical ORL patients (III). The present study
confirms, that SSC fits into the surgical working
process in ORL well.

6.3 The use of SSC in the ORL

6.3.1 SSC Compliance

Although, safety checklists such as the SSC have
become beneficial tools in error prevention, their
value should be placed in the right perspective.
The SSC or any other tool will not prevent errors
if it is not properly used or not used at all. Com-
pliance and user attitudes are known to have a re-
markable effect on the performance and benefits
of checklists (Borchard et al. 2012).

This study revealed an incomplete compliance
with the checklist use in an ORL unit (IV). De-
spite positive attitudes towards the checklist, the
‘Sign in’ and ‘“Time out’ checks were completed in
about 60% of the operations, and the ‘Sign out’
checks in only 53.6% of operations during a one
year study period (IV). The use of the SSC was
also overestimated by OT staff. It is previously
noted, that the mandatory implementation of a
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checklist can result in high rates of reported com-
pliance but without evident behaviour change
(Pickering et al. 2013, Haynes et al. 2014). Our
study supports this conclusion.

Unsuccessful implementation of a safety
checklist can result in low compliance rates. Edu-
cation of the users during the implementation,
must emphasise the reasons ‘why’ there is a need
for an improvement (Borchard et al. 2012). Un-
fortunately, the actual implementation strategy
was not studied in our series, which limits the
analysis and the conclusions that can be made
about the compliance. In any case, a compliance
rate of around 60% indicates that the implemen-
tation strategy and the utilisation of the SSC have
not been sufficient in the studied organisation
av).

Motivation of the OT team members is also
considered to be essential for a good checklist
compliance (Verdaasdonk et al. 2009). Some
decrease in compliance was noted a few months
after the implementation in the present study
(IV). An increase in the use of the SSC took place
after the OT nurses had a meeting during which
a reminder about SSC use had been issued. This
demonstrates that education sessions do have
a positive effect on compliance. Users need to
understand the benefits of checklist completion
(Russ et al. 2014). It is generally accepted, that
active leadership, regular audits and feedback
are important for successful implementation and
maintenance of checklist use (Verdaasdonk et al.
2009, Norton and Rangel 2010, Vats et al. 2010,
Conley et al. 2011).

The commitment of surgeons has shown
to be particularly important for success-
ful checklist implementation (Lingard et al.
2005). A few ORL specialists reported very
low use rates, whereas nurses reported that
some senior ORL specialists had negative at-
titudes towards the SSC (IV). Unfortunately,
this finding partially explains the low compli-
ance rates found in the studied ORL depart-
ment in the present study.

A safety checklist should be completely and
carefully completed. A poorly performed check-
list can provide a false sense of security and will
thus lessen its efficiency in preventing adverse

events (Vats et al. 2010). The SSC in the present
study was considered easy to use (IV). However,
several examples of poor use came to light in
other comments section at the end of the ques-
tionnaire. Despite the specific guidelines being
available in the OT, more information about the
correct use of the list was requested. This is con-
sistent with previous studies that demonstrate
maintenance of the correct use of the checklist
has to be on-going and so education and contin-
ual feedback are needed (Vats et al. 2010, Conley
etal. 2011).

6.3.2 User attitudes

One year after its implementation, the personnel
were mostly satisfied with the use of the check-
list in the ORL department (IV). However, the
nonchalant use of the SSC by a few senior ORL
specialists was revealed. The response rate to the
personnel survey was high, and also these results
were representative of all OT professionals (IV,
V). In addition, the studied OT staff was highly
experienced.

The study that was conducted by the WHO
group found that clinicians held the SSC in
high regard and 93.4% would want it to be used
if they themselves were undergoing surgery
(Haynes et al. 2011). The rate of that response
in the present study was 93.0% (IV). The OT
staff’s attitudes in Swedish surgical units were
found to be highly positive after one year’s use;
93% responded that the SSC contributes to in-
creased patient safety (Nilsson et al. 2010). In
the present study, the corresponding rate was
lower at 76.0%.

The WHO study group showed that improve-
ments in patient outcomes were associated with
improved safety attitudes among the respondents
(Haynes et al. 2009, Haynes et al. 2011). They also
reported mean SAQ teamwork score of 3.68 in a
pre-intervention and 3.75 in a post-intervention
group. The corresponding teamwork score after
one year’s use of the SSC in the present study was
4.04 and also, the other OT and checklist-related
safety attitude scores were high (IV). This sup-
ports the contention that SSC has positive effects
on safety attitudes.
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Unfortunately, pre-intervention SAQ-scores
were not measured in the present study (IV). In-
stead, we compared our results to those of a small
survey we did in the ORL OT after a one-month
pilot use of the checklist in 2009 to determine
whether safety attitudes had changed after SSC
use (unpublished data). In 2009, only 65% of ORL
OT staff believed the WHO checklist would im-
prove patient safety and 87% of the respondents
would have wanted the checklist to be used if they
were having an operation. After the checklist had
been routinely used, the number increased to
93.0% (IV).

6.3.3 Specialty-related aspects of SSC
check items

After using the SSC for one year, users were
mainly satisfied with its content for ORL op-
erations (V). All check items were considered
beneficial for the specialty; mean scores of the
estimated importance of items varied from 4.08
to 4.89 on a five-point scale. In “Time out’ check,
the item: ‘Team members introduced” had the
widest ranging opinions; about one-fifth of ORL
specialists and nurses did not consider it im-
portant.

The WHO programme encourages modifica-
tions to the SSC to fit better into the context of
the specialty, thus it must be noted that modi-
fications of the SSC can influence its efficiency
(WHO Surgical Safety Checklist http://www.
who.int/patientsafety/safesurgery/ss_check-
list/en/, Verdaasdonk et al. 2009, Weiser et al.
2010c). In the present study, some modifications
for SSC were proposed and a more compact
safety checklist for outpatient surgery was stipu-
lated (V). However, one responder made the fol-
lowing valuable statement: “The checklist should
always be the same, repetition and familiarity
make it easy to use’

Furthermore, nine respondents requested that
the checklist to be more compact for minor oper-
ations performed under local anaesthesia. A pre-
viously presented safety checklist for ambulatory
oral surgery consists of before- and after-surgery
sections (Perea-Perez et al. 2011). The use of that
checklist has been proposed for operations un-
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der local anaesthesia by the OT team without an
anaesthetist. This setting is also used in various
ORL operations. Results from the present study
suggest a similar two-phase modification of the
SSC to be relevant for outpatient circumstances
for ORL operations.

Paediatric operations have unique needs, and
the list’s suitability for children was reasonably
criticised (V). A safety checklist modified for pae-
diatric operations, including the items ‘Weight,
‘Warmer in place’ and ’Appropriate intra venous
access, has previously been published (Norton
and Rangel 2010). These items are also relevant
for paediatric ORL and could be included in a
modified safety checklist for ORL.

The objective of safety checklists is to focus
users’ attention to content of the checked item.
The processes and complications typical of a
specialty must be critically reviewed to design
a customised safety checklist that is optimal for
specific needs of that specialty (Verdaasdonk et
al. 2009). A checklist for ESS has recently been
published to address the errors that are recog-
nised in endoscopic sinus procedures (Soler et
al. 2012, Soler and Smith 2012). That checklist
is very detailed and is considered to be supple-
mental to the standard perioperative checklists
such as SSC.

6.4 Future aspects

The present study demonstrated that the WHO
SSC seems to be a beneficial error prevention tool
in ORL surgery (I, III). The use of the SSC im-
proved recognised factors that are associated with
safe surgery in ORL and its content was considered
useful for the ORL specialty (I, III, V). These re-
sults challenge the previously stated opinion that
SSC has no role to play in ORL (Karamchandani
and McGarry 2010). All methods shown to have
an effect should have a role to play in preventing
errors and injuries: even a minor improvement has
some clinical significance and on a personal level,
every prevented patient injury counts.

The small number of patient injuries that are
actually incurred in ORL operations constitutes a
limitation on the present and future studies. The
confirmation of safety interventions effectiveness
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in reasonable time would necessitate a multi-na-
tional before-versus-after intervention study.
Whether the SSC has an influence on the actual
complication incidence in ORL-HNS remains
unknown at the present time.

We agree with Shah and colleagues that the
prevention of errors and the development of a
specific checklist for ORL needs further consid-
eration and activity by otorhinolaryngological as-
sociations (Shah et al. 2010).
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7. CONCLUSIONS

The results of the present study lead to the follow-
ing conclusions:

1.
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Patient injuries in ORL are strongly related
to operative care. Most injuries are well-
known complications of common proce-
dures and occur in routine practice by fully
trained ORL specialists. The correctly used
SSC can prevent some of these injuries from
occurring.

The SSC improves the sharing of patient-re-
lated medical information and enhances
communication between the OT team mem-
bers.

The SSC improves teamwork and commu-
nication, recognised aspects associated with
safe surgery, and it fits well into the ORL spe-
cialty.

The safety attitude scores are high with the
SSC. The OT personnel are generally satisfied
with the SSC use in ORL operations. How-
ever, a mandatory checklist use without the
active management is associated with incom-
plete compliance.

All check items in the WHO SSC are consid-
ered important for ORL though a more concise
checklist for outpatient surgery is required.

45




46

TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

8. ACKNOWLEDGEMENTS

These studies were carried out in the Depart-
ment of Otorhinolaryngology, HUCH and the
University of Helsinki, during the years 2009-
2015 and also in the Department of Surgery,
Turku University Hospital during the years
2009-2011. I thank the staff of these facilities
for their support and participation in these
studies.

I express my sincere and deepest gratitude
to my supervisors Docent Karin Blomgren
and Docent Leena-Maija Aaltonen. In addi-
tion to being my excellent, straightforward and
like-minded mentors, you have become my
friends. It is a pleasure to share my thoughts
with you and also conduct research with you
both. I also wish to thank you for your adapt-
able division of labour and the fruitful discus-
sions about these studies. It has been privilege
to work with you.

I am deeply grateful to all my collaborators
for their contribution to these studies. I would
like to express my gratitude to all members of
the ‘pilot SSC group” and I especially wish to
thank Docent Tuija Ikonen for conducting the
pilot project and for establishing the first ideas
for my research. I am grateful to anaesthetist
Riikka Takala, MD, PhD for her excellent col-
laboration, guidance and ‘positive reminding’
me during this work. I wish to thank anaesthe-
tist, Docent Annika Takala and the staff of the
operative ORL unit of HUCH for their positive
attitudes towards these studies and excellent
organising of the surveys. I also wish to thank
Professor Lasse Lehtonen for good collabora-
tion and support in these studies.

I would like to express my gratitude to the of-
ficial reviewers of the thesis, Docent Erna Kentala
and Docent Leila Niemi-Murola, for their thor-
ough evaluation and valuable constructive criti-
cism. I am also grateful to Alisdair Mclean, PhD
for his excellent help in the linguistic revision of
the thesis.

I wish to express my sincere and deepest
gratitude to Docent Harri Hakovirta, head of
the department of Vascular Surgery of Turku
University Hospital, for his encouragement and

for arranging the flexible timetables when they
were needed. I wish to thank you for the op-
portunity to work under your supervision and
also thank for your tireless work for create ex-
cellent facilities for the clinical work. Further-
more, I owe many thanks to my vascular sur-
geon colleagues Olli Hautero, Juho Jalkanen,
Kimmo Korhonen, Minna Laukkavirta, Jaakko
Viljamaa and Jan-Erik Wickstrom. It is a joy
and privilege to work with you and to share the
everyday clinical challenges in an enthusiastic
atmosphere. I also wish to thank all my past
and present colleagues and the staff in Turku
University Hospital.

I would also like to express my deepest grat-
itude to all the great surgeons who have been
enthusiastic mentors for me during my surgical
training. Especially, to ORL surgeons Ilpo Kin-
nunen and Kalle Aitasalo, surgeon Kalle Aalto
and vascular surgeon Andres Idla for all guid-
ance and support you have given me as a sur-
geon. Thanks also go to Professor Antti Maki-
tie for his encouragement and guidance during
my very first steps of scientific writing.

Thanks to all my friends, together with the
great ballet teachers, for providing the vital coun-
terbalance to the work. I owe special thanks to my
friend Heidi for her lifelong friendship.

I warmly thank my parents Raimo and Kristi-
ina and my sisters Leena, Johanna and Maija for
their love and support. I have also been fortunate
to have my grandmother Aili for giving me advice
and supporting me all my life. I thank my god-
fathers Mauri and Aappo and their families for
their support and always getting the Kontu-fam-
ily together.

I express my deepest gratitude to my moth-
er- and father-in-law Tuija and Juri for the
loving care of our children whenever needed.
You have made our family life run fluently and
without your help our work on surgical duty
would not be possible. My warmest thanks also
go to Raisa and Matti for all the selfless help for
our family.

Finally, my most sincere heartfelt gratitude
goes to the most important people in my life, my

Pdivi Helmio



TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

husband Mika and our children Oiva and Eero.  Fund. I wish to express my gratefulness for their
You are the purpose of my life. I love you above  support.
everything else.

This work was financially supported by the  Turku, April 2015
Turku University Hospital Research Funds /" °
(EVO), the HUCH Research Funds, the Finnish 72 ,
Medical Foundation, the Finnish Medical Asso- - ~
ciation and the Otorhinolaryngology Research  Piivi Helmi6 -

Piivi Helmio 47




48

TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

REFERENCES

Albert, RK. Surgical safety checklists in ontario, Cana-
da. N Engl ] Med. 370: 2350. 2014.

Altpeter, T, Luckhardt, K, Lewis, JN, Harken, AH and
Polk, HC, Jr. Expanded surgical time out: a key to
real-time data collection and quality improvement.
JAm Coll Surg. 204: 527-532. 2007.

Andrews, LB, Stocking, C, Krizek, T, Gottlieb, L, Krizek,
C, Vargish, T and Siegler, M. An alternative strategy
for studying adverse events in medical care. Lancet.
349:309-313. 1997.

Askarian, M, Kouchak, F and Palenik, CJ. Effect of
surgical safety checklists on postoperative morbid-
ity and mortality rates, Shiraz, Faghihy Hospital, a
1-year study. Qual Manag Health Care. 20: 293-297.
2011.

Aveling, EL, McCulloch, P and Dixon-Woods, M. A
qualitative study comparing experiences of the sur-
gical safety checklist in hospitals in high-income
and low-income countries. BMJ Open. 3: e003039.
2013.

Avidan, MS and Evers, AS. Surgical safety checklists
in ontario, Canada. N Engl | Med. 370: 2350-2351.
2014.

Bergs, ], Hellings, J, Cleemput, I, Zurel, O, De Troyer, V,
Van Hiel, M, Demeere, JL, Claeys, D and Vandijck,
D. Systematic review and meta-analysis of the effect
of the World Health Organization surgical safety
checklist on postoperative complications. Br ] Surg.
101: 150-158. 2014.

Black, KD and Morin, KH. Development and testing
of the Preeclampsia Prenatal Symptom-Monitoring
Checklist (PPSMC). J Nurs Meas. 22: 14-28. 2014.

Bliss, LA, Ross-Richardson, CB, Sanzari, L], Shapiro,
DS, Lukianoff, AE, Bernstein, BA and Ellner, SJ.
Thirty-day outcomes support implementation of a
surgical safety checklist. ] Am Coll Surg. 215: 766-
776.2012.

Borchard, A, Schwappach, DL, Barbir, A and Bezzola,
P. A systematic review of the effectiveness, com-
pliance, and critical factors for implementation of
safety checklists in surgery. Ann Surg. 256: 925-933.
2012.

Bosma, E, Veen, EJ and Roukema, JA. Incidence, nature
and impact of error in surgery. Br ] Surg. 98: 1654-
1659. 2011.

Braham, DL, Richardson, AL and Malik, IS. Applica-
tion of the WHO surgical safety checklist outside
the operating theatre: medicine can learn from sur-
gery. Clin Med. 14: 468-474. 2014.

Brennan, TA, Leape, LL, Laird, NM, Hebert, L, Localio,
AR, Lawthers, AG, Newhouse, JP, Weiler, PC and
Hiatt, HH. Incidence of Adverse Events and Neg-
ligence in Hospitalized-Patients - Results of the
Harvard Medical-Practice Study-1. New England
Journal of Medicine. 324: 370-376. 1991.

Cavallini, GM, Campi, L, De Maria, M and Forlini, M.
Clinical risk management in eye outpatient surgery:
a new surgical safety checklist for cataract surgery
and intravitreal anti-VEGF injection. Graefes Arch
Clin Exp Ophthalmol. 251: 889-894. 2013.

Clark, S and Hamilton, L. WHO surgical checklist.
Needs to be customised by specialty. BM]J. 340: ¢589.
2010.

Clarke, JR, Johnston, J and Finley, ED. Getting surgery
right. Ann Surg. 246: 395-403, discussion 403-395.
2007.

Classen, DC, Evans, RS, Pestotnik, SL, Horn, SD, Men-
love, RL and Burke, JP. The timing of prophylactic
administration of antibiotics and the risk of surgi-
cal-wound infection. N Engl ] Med. 326: 281-286.
1992.

Cohen, FL, Mendelsohn, D and Bernstein, M. Wrong-
site craniotomy: analysis of 35 cases and systems for
prevention. | Neurosurg. 113: 461-473. 2010.

Cohen, ME, Bilimoria, KY, Ko, CY, Richards, K and
Hall, BL. Effect of subjective preoperative variables
on risk-adjusted assessment of hospital morbidity
and mortality. Ann Surg. 249: 682-689. 2009.

Conley, DM, Singer, SJ, Edmondson, L, Berry, WR and
Gawande, AA. Effective surgical safety checklist im-
plementation. ] Am Coll Surg. 212: 873-879. 2011.

Connor, SJ, Perry, W, Nathanson, L, Hugh, TB and
Hugh, TJ. Using a standardized method for laparo-
scopic cholecystectomy to create a concept opera-
tion-specific checklist. HPB (Oxford). 2013.

Croteau, RJ. Wrong-site surgeries are preventable. Arch
Surg. 142: 1111-1112; author reply 1112. 2007.

Dawson, DE and Kraus, EM. Medical malpractice and
rhinology. Am ] Rhinol. 21: 584-590. 2007.

Piivi Helmio



TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

de Vries, EN, Ramrattan, MA, Smorenburg, SM, Gou-
ma, DJ and Boermeester, MA. The incidence and
nature of in-hospital adverse events: a systematic
review. Qual Saf Health Care. 17: 216-223. 2008.

de Vries, EN, Hollmann, MW, Smorenburg, SM, Gou-
ma, D] and Boermeester, MA. Development and
validation of the SURgical PAtient Safety System
(SURPASS) checklist. Qual Saf Health Care. 18:
121-126. 2009.

de Vries, EN, Prins, HA, Crolla, RM, den Outer, AJ, van
Andel, G, van Helden, SH, Schlack, WS, van Putten,
MA, Gouma, DJ, Dijkgraaf, MG, Smorenburg, SM
and Boermeester, MA. Effect of a comprehensive
surgical safety system on patient outcomes. N Engl ]
Med. 363: 1928-1937. 2010.

de Vries, EN, Eikens-Jansen, MP, Hamersma, AM,
Smorenburg, SM, Gouma, DJ and Boermeester,
MA. Prevention of surgical malpractice claims by
use of a surgical safety checklist. Ann Surg. 253:
624-628. 2011.

ElBardissi, AW, Regenbogen, SE, Greenberg, CC, Berry,
W, Arriaga, A, Moorman, D, Retik, A, Warshaw,
AL, Zinner, MJ and Gawande, AA. Communication
practices on 4 Harvard surgical services: a surgical
safety collaborative. Ann Surg. 250: 861-865. 2009.

Fishpool, S, Pope, R, Roberts, C and Anthony, R. Re:
The World Health Organisation surgical safety
checklist. Clin Otolaryngol. 35: 439. 2010.

Fourcade, A, Minvielle, E, Blache, JL and Bourgain, JL.
[Assessment of the French surgical checklist: the
experience of 17 French cancer centres]. Ann Fr An-
esth Reanim. 30: 495-500. 2011.

Fourcade, A, Blache, JL, Grenier, C, Bourgain, JL and
Minvielle, E. Barriers to staff adoption of a surgical
safety checklist. BMJ Qual Saf. 21: 191-197. 2012.

Fudickar, A, Horle, K, Wiltfang, ] and Bein, B. The effect
of the WHO Surgical Safety Checklist on compli-
cation rate and communication. Dtsch Arztebl Int.
109: 695-701. 2012.

Gawande, AA, Thomas, EJ, Zinner, MJ and Brennan,
TA. The incidence and nature of surgical adverse
events in Colorado and Utah in 1992. Surgery. 126:
66-75.1999.

Gawande, AA, Studdert, DM, Orav, EJ, Brennan, TA
and Zinner, MJ. Risk factors for retained instru-
ments and sponges after surgery. N Engl | Med. 348:
229-235.2003a.

Paivi Helmio

Gawande, AA, Zinner, M]J, Studdert, DM and Brennan,
TA. Analysis of errors reported by surgeons at three
teaching hospitals. Surgery. 133: 614-621. 2003e.

Ghaferi, AA, Birkmeyer, JD and Dimick, JB. Variation
in hospital mortality associated with inpatient sur-
gery. N Engl ] Med. 361: 1368-1375. 2009.

Greenberg, CC, Regenbogen, SE, Studdert, DM, Lip-
sitz, SR, Rogers, SO, Zinner, MJ and Gawande, AA.
Patterns of communication breakdowns resulting
in injury to surgical patients. ] Am Coll Surg. 204:
533-540. 2007.

Griffen, FD, Stephens, LS, Alexander, JB, Bailey, HR,
Maizel, SE, Sutton, BH and Posner, KL. The Ameri-
can College of Surgeons’ closed claims study: new
insights for improving care. ] Am Coll Surg. 204:
561-569. 2007.

Haugen, AS, Softeland, E, Eide, GE, Sevdalis, N, Vin-
cent, CA, Nortvedt, MW and Harthug, S. Impact
of the World Health Organization’s Surgical Safety
ChecKlist on safety culture in the operating theatre:
a controlled intervention study. Br ] Anaesth. 110:
807-815.2013.

Haugen, AS, Softeland, E, Almeland, SK, Sevdalis, N,
Vonen, B, Eide, GE, Nortvedt, MW and Harthug, S.
Effect of the World Health Organization Checklist
on Patient Outcomes: A Stepped Wedge Cluster
Randomized Controlled Trial. Ann Surg. 2014.

Haynes, AB, Weiser, TG, Berry, WR, Lipsitz, SR, Brei-
zat, AH, Dellinger, EP, Herbosa, T, Joseph, S, Ki-
batala, PL, Lapitan, MC, Merry, AE Moorthy, K,
Reznick, RK, Taylor, B and Gawande, AA. A surgi-
cal safety checklist to reduce morbidity and mortal-
ity in a global population. N Engl ] Med. 360: 491-
499.2009.

Haynes, AB, Weiser, TG, Berry, WR, Lipsitz, SR, Brei-
zat, AH, Dellinger, EP, Dziekan, G, Herbosa, T, Ki-
batala, PL, Lapitan, MC, Merry, AF, Reznick, RK,
Taylor, B, Vats, A and Gawande, AA. Changes in
safety attitude and relationship to decreased post-
operative morbidity and mortality following imple-
mentation of a checklist-based surgical safety inter-
vention. BMJ Qual Saf. 20: 102-107. 2011.

Haynes, AB, Berry, WR and Gawande, AA. Surgical
safety checklists in ontario, Canada. N Engl ] Med.
370:2350. 2014.

Healy, JM. How hospital leaders implemented a safe
surgery protocol in Australian hospitals. Int ] Qual
Health Care. 24: 88-94. 2012.

49




TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

Helmreich, RL, Merritt, AC and Sherman, PJ. Research
project evaluates the effect of national culture on
flight crew behaviour. ICAO J. 51: 14-16. 1996.

Helmreich, RL, Merritt, AC and Wilhelm, JA. The evo-
lution of Crew Resource Management training in
commercial aviation. Int | Aviat Psychol. 9: 19-32.
1999.

Henrickson, SE, Wadhera, RK, Elbardissi, AW, Wieg-
mann, DA and Sundt, TM, 3rd. Development and
pilot evaluation of a preoperative briefing protocol
for cardiovascular surgery. ] Am Coll Surg. 208:
1115-1123. 2009.

Hong, SS, Yheulon, CG and Sniezek, JC. Salivary gland
surgery and medical malpractice. Otolaryngol
Head Neck Surg. 148: 589-594. 2013a.

Hong, SS, Yheulon, CG, Wirtz, ED and Sniezek, JC.
Otolaryngology and medical malpractice: A re-
view of the past decade, 2001-2011. Laryngoscope.
2013c.

Hunter, JG. Extend the universal protocol, not just the
surgical time out. / Am Coll Surg. 205: e4-5. 2007.

Jaeger, M, Maier, D, Kern, WV and Sudkamp, NP. Anti-
biotics in trauma and orthopedic surgery -- a prim-
er of evidence-based recommendations. Injury. 37
Suppl 2: $74-80. 2006.

Karamchandani, D and McGarry, GW. The World
Health Organisation surgical safety checklist. Clin
Otolaryngol. 35:217-218. 2010.

Kearns, R]J, Uppal, V, Bonner, ], Robertson, J, Daniel, M
and McGrady, EM. The introduction of a surgical
safety checklist in a tertiary referral obstetric centre.
BM] Qual Saf. 20: 818-822. 2011.

Khuri, SE Daley, J, Henderson, W, Barbour, G, Lowry,
P, Irvin, G, Gibbs, J, Grover, F Hammermeister, K,
Stremple, JF and et al. The National Veterans Ad-
ministration Surgical Risk Study: risk adjustment
for the comparative assessment of the quality of sur-
gical care. | Am Coll Surg. 180: 519-531. 1995.

Kim, SW, Maturo, S, Dwyer, D, Monash, B, Yager, PH,
Zanger, K and Hartnick, CJ. Interdisciplinary de-
velopment and implementation of communication
checklist for postoperative management of pediatric
airway patients. Otolaryngol Head Neck Surg. 146:
129-134. 2012.

Knepil, GJ, Harvey, CT and Beech, AN. Marking the
skin for oral surgical procedures: improving the
WHO checklist. BrJ Oral Maxillofac Surg. 51: 413-
415.2013.

Kwaan, MR, Studdert, DM, Zinner, MJ and Gawande,
AA. Incidence, patterns, and prevention of wrong-
site surgery. Arch Surg. 141: 353-357; discussion
357-358. 2006.

Kwok, AC, Funk, LM, Baltaga, R, Lipsitz, SR, Merry, AF,
Dziekan, G, Ciobanu, G, Berry, WR and Gawande,
AA. Implementation of the World Health Organiza-
tion surgical safety checklist, including introduction
of pulse oximetry, in a resource-limited setting. Ann
Surg. 257: 633-639. 2013.

Lander, LI, Connor, JA, Shah, RK, Kentala, E, Healy, GB
and Roberson, DW. Otolaryngologists responses
to errors and adverse events. Laryngoscope. 116:
1114-1120. 2006.

Leape, LL, Brennan, TA, Laird, N, Lawthers, AG, Local-
io, AR, Barnes, BA, Hebert, L, Newhouse, JP, Weiler,
PC and Hiatt, H. The Nature of Adverse Events
in Hospitalized-Patients - Results of the Harvard
Medical-Practice Study-Ii. New England Journal of
Medicine. 324: 377-384. 1991.

Leape, LL. The checklist conundrum. N Engl ] Med.
370: 1063-1064. 2014.

Lee, JC, Horst, M, Rogers, A, Rogers, FB, Wu, D, Evans,
T and Edavettal, M. Checklist-styled daily sign-out
rounds improve hospital throughput in a major
trauma center. Am Surg. 80: 434-440. 2014.

Lehtivuori, T, Palonen, R, Mussalo-Rauhamaa, H,
Holi, T, Henriksson, M and Aaltonen, LM. Otorhi-
nolaryngological patient injuries in Finland. Laryn-
goscope. 123: 2397-2400. 2013.

Levy, SM, Senter, CE, Hawkins, RB, Zhao, JY, Doody, K,
Kao, LS, Lally, KP and Tsao, K. Implementing a sur-
gical checklist: more than checking a box. Surgery.
152: 331-336. 2012.

Lingard, L, Espin, S, Whyte, S, Regehr, G, Baker, GR,
Reznick, R, Bohnen, J, Orser, B, Doran, D and
Grober, E. Communication failures in the operating
room: an observational classification of recurrent
types and effects. Qual Saf Health Care. 13: 330-
334.2004.

Lingard, L, Espin, S, Rubin, B, Whyte, S, Colmenares,
M, Baker, GR, Doran, D, Grober, E, Orser, B, Boh-
nen, ] and Reznick, R. Getting teams to talk: devel-
opment and pilot implementation of a checklist to
promote interprofessional communication in the
OR. Qual Saf Health Care. 14: 340-346. 2005.

Lingard, L, Regehr, G, Orser, B, Reznick, R, Baker, GR,
Doran, D, Espin, S, Bohnen, ] and Whyte, S. Evalu-
ation of a preoperative checklist and team briefing

Pdivi Helmio



TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

among surgeons, nurses, and anesthesiologists to
reduce failures in communication. Arch Surg. 143:
12-17; discussion 18. 2008.

Liou, TN and Nussenbaum, B. Wrong site surgery in
otolaryngology-head and neck surgery. Laryngo-
scope. 124: 104-109. 2014.

Lubbeke, A, Hovaguimian, F, Wickboldt, N, Barea, C,
Clergue, F, Hoffmeyer, P and Walder, B. Effective-
ness of the surgical safety checklist in a high stand-
ard care environment. Med Care. 51: 425-429. 2013.

Lydiatt, DD. Cancer of the oral cavity and medical mal-
practice. Laryngoscope. 112: 816-819. 2002a.

Lydiatt, DD. Medical malpractice and cancer of the lar-
ynx. Laryngoscope. 112: 445-448. 2002b.

Lydiatt, DD. Medical malpractice and the thyroid gland.
Head Neck. 25: 429-431. 2003a.

Lydiatt, DD. Litigation and the lingual nerve. J Oral
Maxillofac Surg. 61: 197-200; discussion 200.
2003b.

Lydiatt, DD. Medical malpractice and facial nerve pa-
ralysis. Arch Otolaryngol Head Neck Surg. 129: 50-
53.2003c.

Lydiatt, DD. Medical malpractice and cancer of the
skin. Am ] Surg. 187: 688-694. 2004.

Lynn-Macrae, AG, Lynn-Macrae, RA, Emani, J, Kern,
RC and Conley, DB. Medicolegal analysis of injury
during endoscopic sinus surgery. Laryngoscope.
114: 1492-1495. 2004.

Makary, MA, Sexton, JB, Freischlag, JA, Holzmueller,
CG, Millman, EA, Rowen, L and Pronovost, PJ.
Operating room teamwork among physicians and
nurses: teamwork in the eye of the beholder. ] Am
Coll Surg. 202: 746-752. 2006.

Makary, MA. The hazard of more reporting in qual-
ity measurement: Comment on “Wrong-site and
wrong-patient procedures in the universal protocol
era”. Arch Surg. 145: 984. 2010.

Marang-van de Mheen, PJ, van Hanegem, N and Ki-
evit, J. Effectiveness of routine reporting to identify
minor and serious adverse outcomes in surgical pa-
tients. Qual Saf Health Care. 14: 378-382. 2005.

Marang-van de Mheen, PJ, Stadlander, MC and Kievit,
J. Adverse outcomes in surgical patients: implemen-
tation of a nationwide reporting system. Qual Saf
Health Care. 15: 320-324. 2006.

Paivi Helmio

Matharoo, M, Thomas-Gibson, S, Haycock, A and Sev-
dalis, N. Implementation of an endoscopy safety
checklist. Frontline Gastroenterol. 5: 260-265.
2014.

Mathew, R, Asimacopoulos, E and Valentine, P. To-
ward safer practice in otology: a report on 15 years
of clinical negligence claims. Laryngoscope. 121:
2214-2219.2011.

Mazzocco, K, Petitti, DB, Fong, KT, Bonacum, D,
Brookey, J, Graham, S, Lasky, RE, Sexton, JB and
Thomas, EJ. Surgical team behaviors and patient
outcomes. Am J Surg. 197: 678-685. 2009.

McDowell, DS and McComb, SA. Safety checklist brief-
ings: a systematic review of the literature. AORN J.
99:125-137 e113. 2014.

Moloney, J. Error modelling in anaesthesia: slices of
Swiss cheese or shavings of Parmesan. Br ] Anaesth.
113:905-906. 2014.

Montague, ML, Lee, MS and Hussain, SS. Human er-
ror identification: an analysis of myringotomy and
ventilation tube insertion. Arch Otolaryngol Head
Neck Surg. 130: 1153-1157. 2004.

Morris, LG, Lieberman, SM, Reitzen, SD, Edelstein, DR,
Ziff, DJ, Katz, A and Komisar, A. Characteristics and
outcomes of malpractice claims after tonsillectomy.
Otolaryngol Head Neck Surg. 138: 315-320. 2008.

Murft, HJ, Patel, VL, Hripcsak, G and Bates, DW. De-
tecting adverse events for patient safety research: a
review of current methodologies. ] Biomed Inform.
36: 131-143. 2003.

Nagpal, K, Vats, A, Lamb, B, Ashrafian, H, Sevdalis, N,
Vincent, C and Moorthy, K. Information transfer
and communication in surgery: a systematic review.
Ann Surg. 252: 225-239. 2010.

Neily, J, Mills, PD, Eldridge, N, Dunn, EJ, Samples, C,
Turner, JR, Revere, A, DePalma, RG and Bagian, JP.
Incorrect surgical procedures within and outside
of the operating room. Arch Surg. 144: 1028-1034.
2009.

Neily, J, Mills, PD, Young-Xu, Y, Carney, BT, West, P,
Berger, DH, Mazzia, LM, Paull, DE and Bagian, JP.
Association between implementation of a medi-
cal team training program and surgical mortality.
JAMA. 304: 1693-1700. 2010.

Nilsson, L, Lindberget, O, Gupta, A and Vegfors, M.
Implementing a pre-operative checklist to increase
patient safety: a 1-year follow-up of personnel atti-
tudes. Acta Anaesthesiol Scand. 54: 176-182. 2010.

51




TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

Norton, E. Implementing the universal protocol hospi-
tal-wide. AORN J. 85: 1187-1197. 2007.

Norton, EK and Rangel, SJ. Implementing a pediat-
ric surgical safety checklist in the OR and beyond.
AORN J. 92: 61-71. 2010.

Nundy, S, Mukherjee, A, Sexton, JB, Pronovost, PJ,
Knight, A, Rowen, LC, Duncan, M, Syin, D and Ma-
kary, MA. Impact of preoperative briefings on oper-
ating room delays: a preliminary report. Arch Surg.
143: 1068-1072. 2008.

Panesar, SS, Noble, D], Mirza, SB, Patel, B, Mann, B,
Emerton, M, Cleary, K, Sheikh, A and Bhandari, M.
Can the surgical checklist reduce the risk of wrong
site surgery in orthopaedics? - can the checklist
help? Supporting evidence from analysis of a na-
tional patient incident reporting system. J Orthop
Surg Res. 6: 18.2011.

Paugam-Burtz, C and Guerrero, O. [French surgical
checklist in a universitary hospital: achievements
one year after implementation]. Ann Fr Anesth Re-
anim. 30: 475-478. 2011.

Perea-Perez, B, Santiago-Saez, A, Garcia-Marin, F and
Labajo Gonzalez, E. Proposal for a ‘surgical check-
list’ for ambulatory oral surgery. Int J Oral Maxil-
lofac Surg. 2011.

Pickering, SP, Robertson, ER, Griffin, D, Hadi, M, Mor-
gan, LJ, Catchpole, KC, New, S, Collins, G and Mc-
Culloch, P. Compliance and use of the World Health
Organization checklist in UK. operating theatres.
Br] Surg. 100: 1664-1670. 2013.

Poses, RM. Estimation of adverse events in medical
care. Lancet. 349: 959. 1997.

Pronovost, PJ and Freischlag, JA. Improving teamwork
to reduce surgical mortality. JAMA. 304: 1721-1722.
2010.

Ramakrishnan, VR, Kingdom, TT, Nayak, JV, Hwang,
PH and Orlandi, RR. Nationwide incidence of ma-
jor complications in endoscopic sinus surgery. Int
Forum Allergy Rhinol. 2: 34-39. 2012.

Reason, J. Understanding adverse events: human fac-
tors. Qual Health Care. 4: 80-89. 1995.

Reason, J. Human error: models and management.
BM]. 320: 768-770. 2000.

Reason, J. Safety in the operating theatre - Part 2: hu-
man error and organisational failure. Qual Saf
Health Care. 14: 56-60. 2005.

Regenbogen, SE, Greenberg, CC, Studdert, DM, Lip-
sitz, SR, Zinner, M] and Gawande, AA. Patterns of
technical error among surgical malpractice claims:
an analysis of strategies to prevent injury to surgical
patients. Ann Surg. 246: 705-711. 2007.

Regenbogen, SE, Greenberg, CC, Resch, SC, Kollen-
gode, A, Cima, RR, Zinner, MJ and Gawande, AA.
Prevention of retained surgical sponges: a decision-
analytic model predicting relative cost-effectiveness.
Surgery. 145: 527-535. 2009.

Robblee, JA. Surgical safety checklists in Ontario, Can-
ada. N Engl ] Med. 370: 2349. 2014.

Roberson, DW, Kentala, E and Healy, GB. Quality and
safety in a complex world: why systems science mat-
ters to otolaryngologists. Laryngoscope. 114: 1810-
1814. 2004.

Rogers, SO, Jr., Gawande, AA, Kwaan, M, Puopolo, AL,
Yoon, C, Brennan, TA and Studdert, DM. Analysis
of surgical errors in closed malpractice claims at 4
liability insurers. Surgery. 140: 25-33. 2006.

Russ, S, Rout, S, Sevdalis, N, Moorthy, K, Darzi, A and
Vincent, C. Do safety checklists improve teamwork
and communication in the operating room? A sys-
tematic review. Ann Surg. 258: 856-871. 2013.

Russ, SJ, Sevdalis, N, Moorthy, K, Mayer, EK, Rout, S,
Caris, J, Mansell, ], Davies, R, Vincent, C and Darzi,
A. A Qualitative Evaluation of the Barriers and Fa-
cilitators Toward Implementation of the WHO Sur-
gical Safety Checklist Across Hospitals in England:
Lessons From the “Surgical Checklist Implementa-
tion Project”. Ann Surg. 2014.

Ruuhilehto, K, Kaila, M, Keistinen, T, Kinnunen, M,
Vuorenkoski, L and Wallenius, J. [HaiPro--what
was learned from patient safety incidents in Finnish
health care units in 2007 to 2009?]. Duodecim. 127:
1033-1040. 2011.

Sarker, SK and Vincent, C. Errors in surgery. Int ] Surg.
3:75-81. 2005.

Schiff, JH, Welker, A, Fohr, B, Henn-Beilharz, A, Both-
ner, U, Van Aken, H, Schleppers, A, Baldering, HJ
and Heinrichs, W. Major incidents and complica-
tions in otherwise healthy patients undergoing elec-
tive procedures: results based on 1.36 million anaes-
thetic procedures. Br ] Anaesth. 2014.

Seiden, SC and Barach, P. Wrong-side/wrong-site,
wrong-procedure, and wrong-patient adverse
events: Are they preventable? Arch Surg. 141: 931-
939. 2006.

Pdivi Helmio



TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

Semel, ME, Lipsitz, SR, Funk, LM, Bader, AM, Weiser,
TG and Gawande, AA. Rates and patterns of death
after surgery in the United States, 1996 and 2006.
Surgery. 151: 171-182. 2012.

Sewell, M, Adebibe, M, Jayakumar, P, Jowett, C, Kong,
K, Vemulapalli, K and Levack, B. Use of the WHO
surgical safety checklist in trauma and orthopaedic
patients. Int Orthop. 2010.

Sewell, M, Adebibe, M, Jayakumar, P, Jowett, C, Kong,
K, Vemulapalli, K and Levack, B. Use of the WHO
surgical safety checklist in trauma and orthopaedic
patients. Int Orthop. 35: 897-901. 2011.

Sexton, JB, Thomas, EJ and Helmreich, RL. Error, stress,
and teamwork in medicine and aviation: cross sec-
tional surveys. BM]J. 320: 745-749. 2000.

Sexton, JB, Helmreich, RL, Neilands, TB, Rowan, K,
Vella, K, Boyden, ], Roberts, PR and Thomas, EJ. The
Safety Attitudes Questionnaire: psychometric prop-
erties, benchmarking data, and emerging research.
BMC Health Serv Res. 6: 44. 2006a.

Sexton, JB, Makary, MA, Tersigni, AR, Pryor, D, Hen-
drich, A, Thomas, EJ, Holzmueller, CG, Knight, AP,
Wu, Y and Pronovost, PJ. Teamwork in the operat-
ing room: frontline perspectives among hospitals
and operating room personnel. Anesthesiology.
105: 877-884. 2006c.

Shah, RK, Kentala, E, Healy, GB and Roberson, DW.
Classification and consequences of errors in otolar-
yngology. Laryngoscope. 114: 1322-1335. 2004.

Shah, RK, Roberson, DW and Healy, GB. Errors and
adverse events in otolaryngology. Curr Opin Otolar-
yngol Head Neck Surg. 14: 164-169. 2006.

Shah, RK and Lander, L. Retained foreign bodies dur-
ing surgery in pediatric patients: a national perspec-
tive. ] Pediatr Surg. 44: 738-742. 20009.

Shah, RK, Lander, L, Forbes, P, Jenkins, K, Healy, GB
and Roberson, DW. Safety on an inpatient pediat-
ric otolaryngology service: many small errors, few
adverse events. Laryngoscope. 119: 871-879. 2009.

Shah, RK, Nussenbaum, B, Kienstra, M, Glenn, M, Br-
ereton, J, Patel, MM, Nielsen, D and Roberson, DW.
Wrong-site sinus surgery in otolaryngology. Otolar-
yngol Head Neck Surg. 143: 37-41. 2010.

Shah, RK, Arjmand, E, Roberson, DW, Deutsch, E and
Derkay, C. Variation in surgical time-out and site
marking within pediatric otolaryngology. Arch Oto-
laryngol Head Neck Surg. 137: 69-73. 2011.

Paivi Helmio

Shah, RK, Boss, EF, Brereton, ] and Roberson, DW. Er-
rors in otolaryngology revisited. Otolaryngol Head
Neck Surg. 150: 779-784. 2014.

Sheena, Y, Fishman, JM, Nortcliff, C, Mawby, T, Jeff-
eris, AF and Bleach, NR. Achieving flying colours in
surgical safety: audit of World Health Organization
‘Surgical Safety Checklist' compliance. ] Laryngol
Otol. 126: 1049-1055. 2012.

Simonsen, AR, Duncavage, JA and Becker, SS. Malprac-
tice in head and neck surgery: a review of cases. Oto-
laryngol Head Neck Surg. 147: 69-73. 2012.

Soler, ZM, Poetker, DA, Rudmik, L, Psaltis, AJ, Clinger,
JD, Mace, JC and Smith, TL. Multi-institutional
evaluation of a sinus surgery checklist. Laryngo-
scope. 122: 2132-2136. 2012.

Soler, ZM and Smith, TL. Endoscopic sinus surgery
checklist. Laryngoscope. 122: 137-139. 2012.

Stahel, PE, Sabel, AL, Victoroff, MS, Varnell, ], Lembitz,
A, Boyle, DJ, Clarke, TJ, Smith, WR and Mehler, PS.
Wrong-site and wrong-patient procedures in the
universal protocol era: analysis of a prospective da-
tabase of physician self-reported occurrences. Arch
Surg. 145: 978-984. 2010.

Studdert, DM, Thomas, EJ, Burstin, HR, Zbar, BI, Orav,
EJ and Brennan, TA. Negligent care and malpractice
claiming behavior in Utah and Colorado. Med Care.
38:250-260. 2000.

Studdert, DM, Mello, MM, Gawande, AA, Gandhi, TK,
Kachalia, A, Yoon, C, Puopolo, AL and Brennan,
TA. Claims, errors, and compensation payments in
medical malpractice litigation. N Engl ] Med. 354:
2024-2033. 2006.

Styer, KA, Ashley, SW, Schmidt, I, Zive, EM and Eap-
pen, S. Implementing the World Health Organiza-
tion surgical safety checklist: a model for future
perioperative initiatives. AORN J. 94: 590-598. 2011.

Sutcliffe, KM, Lewton, E and Rosenthal, MM. Commu-
nication failures: an insidious contributor to medi-
cal mishaps. Acad Med. 79: 186-194. 2004.

Svider, PE, Kovalerchik, O, Mauro, AC, Baredes, S and
Eloy, JA. Legal liability in iatrogenic orbital injury.
Laryngoscope. 123: 2099-2103. 2013a.

Svider, PE, Pashkova, AA, Husain, Q, Mauro, AC, Eloy,
JD, Baredes, S and Eloy, JA. Determination of legal
responsibility in iatrogenic tracheal and laryngeal
stenosis. Laryngoscope. 123: 1754-1758. 2013c.

53




54

TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

Svider, PE Sunaryo, PL, Keeley, BR, Kovalerchik, O,
Mauro, AC and Eloy, JA. Characterizing liability
for cranial nerve injuries: a detailed analysis of 209
malpractice trials. Laryngoscope. 123: 1156-1162.
2013d.

Tang, R, Ranmuthugala, G and Cunningham, E Surgi-
cal safety checklists: a review. ANZ ] Surg. 2013.

Thomas, EJ, Studdert, DM, Burstin, HR, Orav, EJ, Zee-
na, T, Williams, EJ, Howard, KM, Weiler, PC and
Brennan, TA. Incidence and types of adverse events
and negligent care in Utah and Colorado. Med Care.
38:261-271. 2000.

Thomassen, O, Storesund, A, Softeland, E and Brattebo,
G. The effects of safety checklists in medicine: a sys-
tematic review. Acta Anaesthesiol Scand. 58: 5-18.
2014.

Urbach, DR, Govindarajan, A and Baxter, NN. Surgical
safety checklists in Ontario, Canada. Author reply. N
Engl] Med. 370: 2351; discussion 2351-2352. 2014a.

Urbach, DR, Govindarajan, A, Saskin, R, Wilton, AS
and Baxter, NN. Introduction of surgical safety
checklists in Ontario, Canada. N Engl | Med. 370:
1029-1038. 2014b.

van Klei, WA, Hoff, RG, van Aarnhem, EE, Simmer-
macher, RK, Regli, LP, Kappen, TH, van Wolfswin-
kel, L, Kalkman, CJ, Buhre, WF and Peelen, LM.
Effects of the introduction of the WHO “Surgical
Safety Checklist” on in-hospital mortality: a cohort
study. Ann Surg. 255: 44-49. 2012.

Vats, A, Vincent, CA, Nagpal, K, Davies, RW, Darzi, A
and Moorthy, K. Practical challenges of introducing
WHO surgical checklist: UK pilot experience. BMJ.
340: b5433. 2010.

Verdaasdonk, EG, Stassen, LP, Widhiasmara, PP and
Dankelman, ]. Requirements for the design and
implementation of checklists for surgical processes.
Surg Endosc. 23: 715-726. 2009.

Vogts, N, Hannam, JA, Merry, AF and Mitchell, SJ.
Compliance and quality in administration of a Sur-
gical Safety Checklist in a tertiary New Zealand hos-
pital. N Z Med ]. 124: 48-58. 2011.

Walker, IA, Reshamwalla, S and Wilson, IH. Surgical
safety checklists: do they improve outcomes? Br |
Anaesth. 109: 47-54. 2012.

Watts, BV, Percarpio, K, West, P and Mills, PD. Use of
the Safety Attitudes Questionnaire as a measure in

patient safety improvement. | Patient Saf. 6: 206-
209. 2010.

Weiser, TG, Regenbogen, SE, Thompson, KD, Haynes,
AB, Lipsitz, SR, Berry, WR and Gawande, AA. An
estimation of the global volume of surgery: a mod-
elling strategy based on available data. Lancet. 372:
139-144. 2008.

Weiser, TG, Makary, MA, Haynes, AB, Dziekan, G, Ber-
ry, WR, Gawande, AA, Safe Surgery Saves Lives, M
and Study, G. Standardised metrics for global surgi-
cal surveillance. Lancet. 374: 1113-1117. 2009.

Weiser, TG, Haynes, AB, Dziekan, G, Berry, WR, Lip-
sitz, SR and Gawande, AA. Effect of a 19-item sur-
gical safety checklist during urgent operations in a
global patient population. Ann Surg. 251: 976-980.
2010a.

Weiser, TG, Haynes, AB, Lashoher, A, Dziekan, G,
Boorman, DJ, Berry, WR and Gawande, AA. Per-
spectives in quality: designing the WHO Surgical
Safety Checklist. Int ] Qual Health Care. 22: 365-
370. 2010c.

Weiser, TG, Semel, ME, Simon, AE, Lipsitz, SR, Haynes,
AB, Funk, LM, Berry, WR and Gawande, AA. In-
hospital death following inpatient surgical proce-
dures in the United States, 1996-2006. World ] Surg.
35:1950-1956. 2011.

Weiser, TG and Krummel, TM. Surgical safety check-
lists in ontario, Canada. N Engl ] Med. 370: 2349-
2350.2014.

Weller, ] and Boyd, M. Making a Difference Through
Improving Teamwork in the Operating Room: A
Systematic Review of the Evidence on What Works.
Current Anesthesiology Reports. 4: 77-83. 2014.

Wilson, RM, Harrison, BT, Gibberd, RW and Hamilton,
JD. An analysis of the causes of adverse events from
the Quality in Australian Health Care Study. Med |
Aust. 170: 411-415. 1999.

Wittenberg, MD, Vaughan, DJ and Lucas, DN. A novel
airway checklist for obstetric general anaesthesia.
Int ] Obstet Anesth. 22: 264-265. 2013.

Zimmermann, N, Kung, K, Sereika, SM, Engberg, S,
Sexton, B and Schwendimann, R. Assessing the
Safety Attitudes Questionnaire (SAQ), German lan-
guage version in Swiss university hospitals--a vali-
dation study. BMC Health Serv Res. 13: 347.2013.

Pdivi Helmio



TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

10.WEB PAGES CITED

American Society of Anesthesiologists Physical Status
Classification System. Available at: https://www.
asahq.org/resources/clinical-information/asa-phys-
ical-status-classification-system. Accessed April 5,
2015.

Finnish Patient Insurance Centre. Available at: http://
www.pvk.fi/en/. Accessed April 5, 2015.

The Joint Commission History. Available at: http://
www.jointcommission.org/about_us/history.aspx.
Accessed April 5, 2015.

The Joint Commission Sentinel Event Database. Avail-
able at: http://www.jointcommission.org/sentinel _
event.aspx. Accessed April 5, 2015.

Paivi Helmio

The Joint Commission Universal Protocol. Available at:
http://www.jointcommission.org/standards_infor-
mation/up.aspx. Accessed April 5, 2015.

SURPASS-Checklist. Available at: http://
www.surpass-checklist.nl/dlChecklist.
jst?pageld=Download&lang=en. Accessed April 5,
2015.

WHO Patient Safety Safe Surgery. Available at: http://
www.who.int/patientsafety/safesurgery/en/.  Ac-
cessed April 5, 2015.

WHO Surgical Safety Checklist. Available at: http://
www.who.int/patientsafety/safesurgery/ss_check-
list/en/. Accessed April 5, 2015.

55




“JueLLisBELIELL 8] 0f SUORINUSU pue

Aianooa 1o} SLIBOLICO aljeladojsod auj) passnosip aney
Aoy Jeup uLiyuiod sesinu pue jsibojoisayjsaue ‘Loabins -
uanib suononysul

pue suonduosaid angesadolsod

papJooal ale swisjqosd
Juawidinbe a/qissod jeyp SuLyLod asunu bugenoo -

papi02a1 swidjgo.d uawdinbg
ABojoyjed o ueLiedep 8y} 0} jues q

0} Apeai aie floyy jeu pue Ayuep! jueied eu apnjoul pue
Pajeqe] e UaLIeas Bl ey} SULILUOO 8sinu Bugeino -

pojede] d1e suawioads

pepseu ate fau 4 pefeldsp
1 BuiBeLL) [BUaSSa Jeu) SULYLICO aSinu Buneinolp -
pasu ON
SO\
pafedsip Buibew [epusssy
a|qe|ieAe (papaau 1) sbnip pue
sjuawnisul ‘sjualdinb3 ‘pauuyuod AuelS
‘9SINU JUALLINSU|
SUI82U0 Dlyvads-juslied
‘@sunu eysayjsaue | JsiBojolsausauy
50| poojq pajedionue ‘jse| uonesado ay}
|l Buoj moy ‘sdajs aulN0J-UOU ‘SJUSAS [EID
:uoabing
LU} B} UM PESSIOSIP Useq Sne SN
[BO}ILO U} JEU) ULLIOO BSINU PUE JSIBojoIsaLfjsaL.e Uoabins -
SUaAS [eanLd pajedionuy
PSeU 0L Sem 2481} JELf} SSJBJS 10 PRySIUY Sem UOJ/SIULLDE

8L} UBLM 8L} 8} Pofe SSJEJS 88U BISSISaLE -
pasu oN

Poojq pevojLl
S0 BIGE|IRAR PLB SSE008 AT SULILOO JSIBOjOISOUJSEUR -
SOA

ON  (uaupiiyo
ul Byy/jwi) $S0| pooiq |w 00 < JO %S
SuLuoo Jsibojoisalfjsalie -
a|qejiene ale sjuswdinba pue sox
ON
oneudse jo ¥su / Aemure ynouyq
auou s/
@loLf} JeL) SuLIojUI 10 SeiBiojfe UMOL] SULIYLIOO JSIBojoIsaLfjseue -
ABis)fe umouy|
JOJILLL B} U0 BNfeA UOTRINIES 8L} SULIYUOD SSINU EISaljjSaue -
¢Buuonouny
pue juaned ay} uo Jejawxo asind ayy s
(ou/saf) paxoayo sjuswdinba eisayjseuy -
(uimowy Jou yumouy)  synsal Aiojeioge] -

600Z'0HM.@

TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY
11.1 Pilot version of the Finnish SSC, translated from English
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TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

11.2 Questionnaire for studies Il and llI

pvm___ / / sali toimenpiteen jirjestysnumero /sali 1

LEIKKAUSSALITYON SUJUVUUS - PASSARIN KAAVAKE

e Tiyti kaavake toimenpiteen aikana tai vilittdmisti sen jilkeen valitsemalla mielestési paras
vaihtoehto jokaiseen kysymykseen

e Kaavakkeeseen ei kirjata tunnistetietoja henkilokunnasta tai potilaasta

e Keridd ja niputa oma kaavakkeesi, anestesialddkérin kaavake seké kirurgin kaavake kansioon heti
toimenpiteen jilkeen

Profylaktisen antibiootin aloitus — ja lopetusaika: klo : -

Anestesia alkoi klo : Toimenpide alkoi klo: : (viillon ajankohta)
Toimenpide péittyi klo: : Elektiivinen [_] Piivystys [ Hata []
Ennen anestesian aloitusta: Kylla Ei Entieda Ei tarvetta

1. Oliko potilaan henkil6llisyys varmistettu
potilaalta? O O O O

[] potilas kykenemiton vastaamaan

2. Oliko potilaan perushygieniasta huolehdittu
ennen leikkaussaliin tuloa? O

3. Oliko potilaalla antiemboliasukat saliin tullessa? O
4. Oliko suunniteltu toimenpide kaikkien tiedossa? [ ]

5. Oliko suunniteltu puoli (sin/dex) kaikkien tiedossa?[_]

0ooo0ooadd
0ooo0ooadd
0ooo0ooadd

6. Oliko potilaan asento varmistettu? O

Ennen toimenpiteen aloitusta:

7. Tiesivitko kaikki salissa olevat toistensa

nimet ja tehtavat? O O O O
8. Oliko toimenpiteessé kéytettdvin vilineiston
steriliteetti varmistettu? O O O O

9. Oliko toimenpiteessi tarvittava vélineistd
saatavilla ja kdyttokunnossa? O O O O

KAANNA  —f-

Piivi Helmib 57




TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

pvm__ / / sali toimenpiteen jérjestysnumero /sali 2

Toimenpiteen jalkeen, ennen potilaan poistumista leikkaussalista:

Kylla Ei Entiedd Eitarvetta
10. Olivatko neulat, taitokset ja instrumentit laskettu
ja laskut tdsmasivat? O O O
11. Olivatko PAD/muissa niytteissi potilaan tiedot? [ ] J ] J
12. Toimiko leikkaussalitiimin kommunikaatio
leikkauksen aikana moitteettomasti, myos ] ] ] J
mahdollisissa ongelmatilanteissa?
13. Toimiko toimenpiteessé kdytetty vélineistd O O O O
moitteettomasti?
14. Arviointiinko ja kirjattiinko leikkauksen ] ] ] J

aikainen vuoto?

M uita huomioita:

KIITOSVASTAUKSISTASI !
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pvm__ / / sali toimenpiteen jarjestysnumero/sali 1

LEIKKAUSSALITYON SUJUVUUS - KIRURGIN KAAVAKE

o Valitse mielestési paras vaihtoehto kaikkiin kysymyksiin
e Taytd vilittomasti toimenpiteen jilkeen ja palauta lomake passarille
e Kaavakkeeseen ei kirjata tunnistetietoja henkilokunnasta tai potilaasta

Ennen toimenpiteen aloitusta: Kylla Ei En tieda Ei tarvetta
1. Oliko potilaan henkildllisyys varmistettu? ] ] U] ]
2. Tiesivitko kaikki salissa olevat toistensa

nimet ja tehtivit? Il Il U] ]
3. Oliko suunniteltu toimenpide kaikkien tiedossa? [ ] ] ] ]
4. Oliko mahdollinen puoli (sin/dex) kaikkien

tiedossa? ] ] U] ]

5. Olivatko ennakoitavissa olevat leikkauksenaikaiset
ongelmatilanteet tai riskitekijat kayty lapi ] L] ] L]
anestesialddkarin ja leikkaavan ladkérin kesken?

6. Olivatko tarvittavat laboratoriokoevastaukset

valmiit? ] ] U] ]

7. Olivatko potilaan kuvantamistutkimusten
tulokset seki kuvat valmiina ja saatavilla? ] ] ] ]

8. Jos toimenpiteessé oli odotettavissa vuotoa
(yli 500ml), oliko verivaraus tehty? ] ] ] L]

9. Oliko antibioottiprofylaksia annettu
60 minuutin sisélld ennen viiltoa? ] ] ] ]

Toimenpiteen jélkeen, ennen potilaan siirtamista leikkaussalista:

10. Aiheuttiko potilaan leikkausasento ongelmia? L] L] L] ]
11. Toimiko toimenpiteessa kiytetty vélineistd ] ] ] ]
moitteettomasti?

12. Toimiko leikkaussalitiimin kommunikaatio
leikkauksen aikana moitteettomasti, myds ] ] ] ]
mahdollisissa ongelmatilanteissa?

13. Olivatko postoperatiiviset maéraykset seké L] L] L] ]

potilaan toipumisen kannalta oleelliset tiedot kirjattu?

14. Oliko potilaan tromboosiprofylaksia huomioitu? [_] ] ] ]
KAANNA
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pvm__ / / sali toimenpiteen jarjestysnumero/sali 2

M uita huomioita:

KIITOSVASTAUKSISTASI !

KAANNA
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pvm__ / / sali toimenpiteen jarjestysnumero/sali 1

LEIKKAUSSALITYON SUJUVUUS - ANESTESIALAAKARIN KAAVAKE

o  Tiyti kaavake valitsemalla mielestési paras vaihtoehto vilittomisti toimenpiteen jélkeen
ja palauta se passarille
e Kaavakkeeseen ei kirjata tunnistetietoja henkilokunnasta tai potilaasta

Ennen anestesian aloitusta: Kylla Ei Entiedd Eitarvetta

1. Oliko potilaan henkil6llisyys varmistettu
potilaalta?

O
]

[[] potilas kykenemiiton vastaamaan
2. Oliko potilaan paino ja pituus kirjattu?
3. Oliko suunniteltu toimenpide kaikkien tiedossa?
4. Oliko puoli (sin/dex) kaikkien tiedossa?

5. Ovatko mahdolliset potilaan asentorajoitukset
kaikkien tiedossa?

6. Olivatko potilaan allergiat kaikkien tiedossa?
7. Olivatko potilaan perussairaudet tiedossa?
8. Olivatko potilaan kdyttamat ldakkeet tiedossa?

9. Oliko potilas saanut médrdysten mukaiset
preoperatiiviset lddkkeet?

o oooo ooo o
o oooo ooo o
O Ooooo Oooao
O Ooooo Oooo

10. Olivatko veren hyytymistekijdédn vaikuttavat
laékkeet tauolla?

O
O
O
O

[ ko. laikkeiti ei kiytossi

11. Olivatko tarvittavat laboratoriokoevastaukset
valmiit?

12. Jos toimenpiteessé oli odotettavissa vuotoa
yli 500ml / lapset 7ml/kg, oliko verivaraus tehty?

13. Oliko anestesiavilineisto tarkistettu?

14. Oliko mahdolliseen vaikeaan intubaatioon
varauduttu?

15. Oliko potilaan monitorointi kyseisen
leikkauksen kannalta optimaalinen?

o 0o oo o
o 0o oo o
o 0o oo O
o 0o oo o
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pvm__ / / sali toimenpiteen jarjestysnumero/sali 2

Kylla Ei Entiedda Ei tarvetta

Ennen toimenpiteen aloitusta:

16. Tiesivitko kaikki salissa olevat toistensa

nimet ja tehtavat? O O O O

17. Olivatko ennakoitavissa olevat leikkauksenaikaiset
ongelmatilanteet tai riskitekijat kayty lapi
anestesialddkarin ja leikkaavan ladkérin kesken? O O O O

O
O
O

18. Oliko potilaan asento varmistettu? ]
(Esim. silmit suljettu, hermovenytykset, painaumat)

Toimenpiteen jélkeen, ennen potilaan siirtamista
leikkaussalista:

19. Toimiko leikkaussalitiimin kommunikaatio
leikkauksen aikana moitteettomasti, myos
mahdollisissa ongelmatilanteissa? ] ] ] J

20. Olivatko postoperatiiviset médraykset sekd
potilaan toipumisen kannalta oleelliset tiedot kirjattu? [_] J ] J

M uita huomioita:

KIITOSVASTAUKSISTASI !
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11.3 Finnish SSC, HUCH 2010
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11.4 Questionnaire for studies IV and V

TARKISTUSLISTA- JA POTILASTURVALLISUUSKYSELY
LEIKKAUSSALIHENKILOKUNNALLE
10/2011

Tarkoituksenamme on kartoittaa ja kehittaa potilasturvallisuuteen liittyva tekijoita
leikkaussalitydssa.

WHO:n kirurginen tarkistuslista on ollut kdytossa yksikossimme vuoden ajan. Olemme
kiinnostuneita mielipiteestasi tarkistuslistasta, seka tarkistuslistakohtien jarkevyydestd ja
soveltuvuudesta erikoisalamme potilaille.

Vastauksia ei kasitelld yksittdisina ja vastaajia ei tunnisteta

Vastaajan tiedot
Ympyroi vaihtoehto:

Sukupuoli

Mies Nainen

1 2

Tka

<30 30-39 40-49 50-59 60-69
1 2 3 4 5
Koulutus/tehtdvd

Korvalaakari, Korvalaikari, Anestesialaakari,  Anestesialaakari,
erikoislaakari erikoistuva erikoislaakari erikoistuva

1 2 3 4

Sairaanhoitaja, Sairaanhoitaja, Sairaanhoitaja, Muu,

anestesia instrumentti muu, mika mika

5 6 7 8

Olen tydskennellyt korva-, nend ja kurkkutautien leikkaussalissa

<% vuotta %-1 vuotta 1-5 vuotta >5 vuotta

1 2 3 4

Tyédskentelen pddasiallisesti pdivikirurgisessa yksikéssd

Kylla Ei

1 2

Olemme kdyttdneet tarkistuslistaa noin %:ssa leikkauksista, joissa olen ollut
mukana.
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2
Ympyroi vaihtoehto:
1 2 3 4 5
taysin jokseenkin ei samaa jokseenkin samaa mielta
eri mieltd eri mielta eika eri mieltd samaa mielta

Tuntisin oloni turvalliseksi, jos olisin taalld potilaana.
1 2 3 4 5

Leikkaussalihenkilokunnan valinen keskustelu (briefing) ennen leikkausta on tarkeaa
potilasturvallisuuden kannalta.

1 2 3 4 5

Tyo6toverini kannustavat raportoimaan eteenpdin, jos koen turvallisuuteen liittyvia huolia.
1 2 3 4 5

Talla leikkausosastolla on vaikea puhua avoimesti, jos havaitsen potilaan hoitoon liittyvan
ongelman.

1 2 3 4 5

Télla leikkausosastolla ladkarit ja hoitajat tydskentelevat yhdessa hyvin toimivana ryhmana.
1 2 3 4 5

Henkilokunta jattaa usein huomioimatta leikkaussalissa voimassaolevia sadnt6ja tai ohjeita.
1 2 3 4 5

Tarkistuslistaa oli helppo kayttaa.
1 2 3 4 5

Tarkistuslista paransi leikkaussaliturvallisuutta.
1 2 3 4 5

Tarkistuslistan lapikaynti kesti kauan.
1 2 3 4 5

Jos olisin menossa leikkaukseen, haluaisin, ettd tarkistuslistaa kdytettaisiin.
1 2 3 4 5

Tarkistuslistan kdytto paransi tiedonkulkua.
1 2 3 4 5

Tarkistuslista auttoi estimaén leikkaussalissa tapahtuvia virheita.
1 2 3 4 5

66 Piivi Helmi




TOWARDS BETTER PATIENT SAFETY: THE WHO SURGICAL CHECKLIST IN OTORHINOLARYNGOLOGY

3
Ympyroi vaihtoehto:
1 2 3 4 5
taysin jokseenkin ei samaa jokseenkin samaa mieltd
eri mielta eri mielta eikd eri mieltd samaa mielta

Tarkistuslistakohta on mielestini tirkea korva-, nena- ja kurkkutautien leikkauksissa

Alkutarkistus

Henkilollisyys, toimenpide ja suostumus

1 2 3 4 5
Leikkausalue/-puoli merkitty

1 2 3 4 5
Anestesiavalmius vahvistettu

1 2 3 4 5
Pulssioksimetri asennettu ja toimii

1 2 3 4 5
Allergiat tiedossa

1 2 3 4 5
Vaikea hengitystie/ aspiraatioriski

1 2 3 4 5
Oletettu verenvuoto yli 500 ml (lapsilla 7 ml/kg)

1 2 3 4

Aikalisd

Nimet ja tehtavat tiedossa

1 2 3 4 5
Potilas, leikkauskohde ja toimenpide

1 2 3 4 5
Kriittiset tekijat huomioitu ja kerrottu

1 2 3 4 5
Antibioottiprofylaksia

1 2 3 4 5
Radiologiset kuvat

1 2 3 4 5

Lopputarkistus
Instrumentit laskettu ja tasmaavat

1 2 3 4 5
Diagnoosi, toimenpiteen nimi ja koodit

1 2 3 4 5
Naytteet merkitty

1 2 3 4 5
Vilineistoongelmat kirjattu

1 2 3 4 5
Jatkohoito-ohjeet annettu

1 2 3 4 5
Poikkeamat kirjattu

1 2 3 4 5
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Mielipiteitani kirurgisen tarkistuslistan soveltuvuudesta ja tarkistuskohdista korva-, nena- ja
kurkkutautien leikkauksissa:

Onko joku/jotkut tarkistuslistan kohdista mielestési tarpeeton nimenomaan
paivdkirurgisissa toimenpiteissa?

Ehdotuksia tarkistuslistaan lisattavista kohdista:

Mielipiteitani potilasturvallisuuteen liittyvista asioista leikkausyksikossamme:

Kiitos vastauksistasi ja turvallista tydpaivaa!

Karin Blomgren
Annika Takala

Nina Starck
Leena-Maija Aaltonen
Péivi Helmio
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