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Patient safety incidents associated with
tracheostomies occurring in hospital wards: a review
of reports to the UK National Patient Safety Agency

B A McGrath," A N Thomas?

ABSTRACT

Background Tracheostomies are increasingly common in
hospital wards due to the rising use of percutaneous and
surgical tracheostomies in critical care and bed
pressures in these units. Hospital wards may lack
appropriate infrastructure to care for this vulnerable
group and significant patient harm may result.
Objectives To identify and analyse tracheostomy related
incident reports from hospital wards between 1 October
2005 and 30 September 2007, and to make
recommendations to improve patient safety based on the
recurrent themes identified. The study was performed
between August 2008 and August 2009.

Methods 968 tracheostomy related critical incidents
reported to the National Patient Safety Agency over the
2 year period, identified by key letter searches, were
analysed. Incidents were categorised to identify common
themes, and root cause analysis attempted where
possible.

Results In the 453 incidents where patients were
directly affected, 338 (75%) were associated with some
identifiable patient harm, of which 83 (18%) were
associated with more than temporary harm. In 29
incidents (6%) some intervention was required to
maintain life, and in 15 cases the incident may have
contributed to the patient’s death. Equipment was
involved in 176 incidents and 276 incidents involved
tracheostomies becoming blocked or displaced.
Conclusions By identifying and analysing themes in
incident reports associated with tracheostomies,
recommendations can be made to improve safety for this
group of patients. These recommendations include
improvements in infrastructure, competency and training,
equipment provision, and in communication.

INTRODUCTION

Patients with tracheostomies are increasingly cared
for on general hospital wards. Patients may have
been transferred from critical care units for
continuing care or admitted with pre-existing
tracheostomies or laryngectomies. These patients
are at a particular risk of harm as problems with
tracheostomies may rapidly develop into life
threatening airway emergencies. Ward staff may
lack the skills to prevent, recognise or manage these
problems appropriately.! These issues have been
recognised in guidance on the management of
patients with tracheostomies issued by the UK
National Patient Safety Agency (NPSA).?

A ‘patient safety incident’ is defined as ‘any
unintended or unexpected incident which could
have harmed or did lead to harm for one or more
patients being cared for by the NHS (National

Health Service)’.? Patient safety incident reports are
submitted by NHS staff using local reporting
systems. Each NHS organisation is then expected
to submit these reports electronically to the NPSA.
This process involves a free text description of the
incident together with location details and a classi-
fication. Details of the submission process have
previously been described.* Reports are submitted
from Trusts in batches and then held in a searchable
database.

This paper aims to identify and review relevant
incident reports in order to identify themes asso-
ciated with tracheostomy care on hospital wards.
Subsequent analysis of grouped incidents allows
underlying causes to be identified and develops
a better understanding of the risks associated with
tracheostomies. We aimed to make recommenda-
tions to improve patient safety and reduce risks to
this vulnerable group of patients.

METHODS

Definitions

We defined tracheostomy incidents as patient
safety incidents involving tracheostomies which
occurred on hospital wards, excluding critical care
areas, operating theatres or recovery areas. This
group of incidents included blockages and the
unplanned removal or displacement of airway
devices.

Database search strategy

The review was conducted using similar method-
ology to that which we used previously to review
airway incidents reported to the NPSA from critical
care units.” We searched the NPSA incident data-
base using a previously described search strategy,® ”
using key words and letter sequences to identify
incidents that may have involved tracheostomies.
The search was limited to adult patients where the
reported location of the incident was a hospital
ward (table 1). The search covered the period from
1 October 2005 to 30 September 2007, and was
conducted in February 2008 to allow time for
reports of incidents to be submitted. The identified
incidents were then incorporated into an Access
database (Microsoft Office 2007) and the descrip-
tion of each incident was read and reviewed.

Inclusions and exclusions

We included incidents relating to tracheostomy
tubes, ‘mini tracheostomies’ and open tracheos-
tomy stomas. Equipment incidents relating to the
oxygen supply, suction and essential bedside
equipment provision were also included.! ®
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Table 1 Text descriptions of airway incidents contain repetitive

5
words
Letter sequences:
ETT ET tube Tubat Trach Traco
Teach Speaking v Nasal t Laryng fenestrated
Airway Cuff (excluding ‘BP’ Inner tube NTT

and ‘pressure cuff’)

All of the identified airway incidents contained at least one of the sequences shown above.
We then selected all of the incidents that contained at least one of these letter sequences
from the sample of all patient safety incidents submitted to the NPSA during the defined
time frame. Incidents include a location field, and we excluded ‘intensive care’, ‘high
dependency’ and ‘critical care’ from our search results.

For initials, all letter spaces and full stop combinations were included.

Incidents that on review clearly did not involve the airway were
excluded from analysis. Repeat incidents, paediatric and any
incidents involving critical care units were also excluded.

Classification of incidents

The free text descriptions allowed us to categorise the incidents
as follows:

Incidents directly affecting patient care

Equipment incidents

Displaced or blocked tracheostomy tubes

Incidents related to documentation, communication or
infrastructure

Root cause analysis was attempted based on the individual
descriptions and further classification undertaken. For example,
with displaced tracheostomy tubes, we attempted to analyse the
frequency of associated events such as patient agitation, the
patient being nursed in a secluded location, the methods of
fixation, and how the event was detected and subsequently
managed.

v

vwyy

Data analysis

The data were analysed by simple cross-tabulation to examine
the relative frequencies of events and the relationships to the
levels of harm suffered. Statistical comparisons were made using
% tests. By demonstrating that recurring events or themes were
consistently associated with patient harm, we were able to
make recommendations to improve patient care.

RESULTS

The letter sequence search identified 1541 relevant incidents
from the NPSA database. Of these, 968 were associated with
tracheostomies—453 directly affecting patients, with the
remaining 515 not directly affecting individual patients.

Levels of harm

In the 453 incidents where patients were directly affected, 338
(75%) were associated with some identifiable patient harm, of
which 83 (18%) were associated with more than temporary
harm. In 29 incidents (6%) some intervention was required to
maintain life, and in 15 cases the incident may have contributed
to the patient’s death. There were 15 cardiac arrests and 26
respiratory arrests described in these incidents. Details of the
type of tracheostomy tube were only provided in 107 incidents
(76 with inner tube, 15 without inner tube, 9 ‘mini-tracheos-
tomies’, and 7 open stomas).

Equipment incidents

One hundred and seventy-six of the 453 incidents directly
affecting patients involved equipment; these are summarised in
table 2. Examples of particularly serious equipment problems
included bronchoscopes or other airway equipment needed in an
emergency not being available out of hours, incorrect use of
equipment where oxygen tubing was connected to air outlets, or
where speaking valves, Passy Muir valves and tracheostomy caps
were inappropriately used.

Blocked and displaced tubes
Two hundred and seventy-six of the 453 incidents directly
affecting patients involved either blocked tubes (129 incidents)
or displaced tubes (147 incidents). Blocked tubes were signifi-
cantly more likely than displaced tubes to be associated with
more than temporary harm (blocked tubes: 47 of 129 incidents
(36.4%); displaced tubes: 19 of 147 incidents (12.9%); p<0.0001).
The descriptions of incidents suggested problems with staff
competencies may have contributed to at least 32 incidents of
blocked tubes and two incidents of tube misplacement. Unfor-
tunately, the description of incidents only allowed contributing
factors to be identified in a small number of these reports. Where
contributing factors were identified these included problems
with staffing (33 incidents), equipment (111 incidents) and, for
tube displacement, patient agitation (30 incidents) or turning
patients (12 incidents). Methods of identifying displaced or
blocked tubes were described in 118 incidents and included
visibly obvious tube displacement (43 incidents), inability to
pass suction catheters (16 incidents), cyanosis or measured fall
in oxygen saturation (27 incidents) or respiratory distress (23
incidents).

Examples of problems that may result in tracheostomy tubes
becoming blocked along with methods of prevention are shown
in figure 1.

Table 2 Frequency with which problems with equipment were described in the incident reports

Level of harm

More than temporary

n No harm Some harm harm

All equipment related incidents 176 84 47.7% 92 52.3% 26 14.8%
Suction equipment 33 15 45.5% 18 54.5% 6 18.2%
No spare tracheostomy tubes 67 50 74.6% 17 25.4% 6 9.0%
Oxygen equipment 25 6 24.0% 19 76.0% 3 12.0%
All unavailable equipment 100 57 57.0% 43 43.0% 16 16.0%
All incompetent equipment use 46 15 32.6% 31 67.4% 8 17.4%

Equipment problems

n Unavailable Incompetent Failure Faulty Other
All equipment related incidents 176 100 56.8% 46 26.1% 23 13.1% 8 4.5% 16 9.1%

An individual incident could be classified in multiple fields.
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Inner Surface

» May be blocked with
secretions or foreign bodies’
{less likely if a cleanable
inner sleeve is used)

Fenestration

® May be displaced into
soft tissues of neck’?

® Inappropriate suction
can damage trachea
via fenestration®

il

Proximal lumen
Blocked with incorrectly used®
» Passe Muir valves

» Tube caps
» Dirty speaking valves
Distal lumen _[:] « Soft tissue (severe obesity)
» Blocked with secretions,
mucosal flaps or Cuff

granuloma'#?

® Malpositioned'? » Inflated t‘.uﬂ’will_ Iea_d to complete

. i L airway if the
» Displaced into soft tracheostomy tube becomes
tissues of neck'? blocked as no other route for
ventilation'*

» Not normally used for this reason
on general wards

Prevention of problems

1. Choese an appropriate tracheostemy tube of comrect size
2. Check and document position at time of insertion

3. Ensure competent nursing care (regular ing, suction, idi ion etc)

Figure 1 Examples of problems that may result in tracheostomy tubes
becoming blocked along with examples of methods of prevention.

Infrastructure and communication

When all incidents were reviewed, including the 515 incidents
where no individual patient was directly affected, the following
additional issues were commonly identified. Problems with
a lack of appropriate beds or trained staff were described in 243
incidents, of which 40 affected individual patients. Problems
with communication within the healthcare team were described
in 115 incidents. Ninety of these incidents affected individual
patients and 72 incidents could be further classified. The most
serious communication incidents occurred when staff could not
be contacted in an emergency; nine episodes of more than
temporary harm occurred in these 33 incidents. An additional 18
incidents described poor handover of information when patients
were transferred into the ward. Other incidents related to poor
handover between multidisciplinary teams or recording of
information about routine care of tracheostomies.

Summary of recurrent problems identified and relevant
recommendations

There were a number of recurrent problems that contributed to
incident evolution or severity that would be potentially avoid-
able. These are summarised below along with recommendations.

1. Lack of ward beds or trained staff

This is a difficult area to address, but examining the hospital’s
population and patient needs could ensure that patients are
cared for on appropriate wards. Minimising lengths of stay by
full implementation of the National Institute for Health and
Clinical Excellence (NICE) guidance on identification of the
acutely unwell adult’ and NICE guidance on rehabilitation after
critical illness'” reduces the burden on Trusts of caring for these
patients. Better training of staff expected to care for tracheos-
tomy patients against agreed competencies is covered in the
third recommendation below.

2. Equipment not available when needed

A simple solution is to provide a box of appropriate airway
equipment to accompany the patient until decannulation of the
tracheostomy.!! ' Early identification of tracheostomy patients
transferred from critical care would allow the provision of
equipment to be checked in advance. It should be ensured that
there is access to endoscopes out of hours and that staff know
how to get the equipment (instructions can be provided on the
airway box accompanying the patient). Restricting the number
of wards on which patients with tracheostomies are nursed

524

means that wards accepting these patients should be better
equipped and staffed by competent nursing and medical

teams.13

3. Incorrect use of equipment and other aspects of poor staff
knowledge and skills

Teaching about tracheostomies should be provided during
undergraduate and mandatory training.' Just in time’ refresher
training should be provided around the time of transfer to the
ward.'*"!% This may be provided by staff with particular
knowledge—for example, physiotherapists or critical care
outreach staff.” 7 This training can include very basic infor-
mation—for example, printed material that accompanies the
patient. Collecting patients with tracheostomies on a small
number of wards would allow staff on those wards to develop
skills during regular patient contact.

4. Improved communication

Critical care outreach teams should be used to ensure good
liaison between critical care units and hospital wards. Ensure
a structured handover'® and that patients are not transferred out
of hours.” ¥

5. Use of tracheostomy tubes that are not appropriate for use on
general wards

Do not transfer patients to ward areas until they have an un-
cuffed tracheostomy tube that has an inner lumen that can be
removed and cleaned.?* Follow Intensive Care Society®' and
NPSA? guidance on the care of patients with tracheostomies.
Ensure patients are frequently reviewed by staff with the
experience to decannulate patients appropriately as soon as they
no longer require a tracheostomy.

DISCUSSION

By searching the NPSA critical incident database, we were able
identify incident reports associated with tracheostomies occur-
ring in hospital wards. These incidents were associated with
significant identifiable patient harm and often reflected basic
knowledge, equipment and organisational deficiencies. By clas-
sifying and further analysing similar incident reports, we are able
to identify areas where care could be improved to reduce risks to
patients.

We have made recommendations which we believe will
improve the care of patients with tracheostomies on hospital
wards. Addressing the lack of appropriately staffed and equipped
ward beds would be expected to reduce the number of critical
incidents that occur. This is a complex issue, however, and
would require organisational changes in many Trusts. The
expansion in provision of internet based resources makes
training more accessible for staff without necessarily incurring
significant training costs. Some of our recommendations are
simple and achievable and would be expected to minimise the
impact of an adverse event should it occur. These include the
provision of emergency equipment box at the bedside of
a patient (which can typically be stocked for less than £100
(€120, US$150) and does not need to be opened and re-stocked
unless in an emergency), and ensuring only tracheostomy tubes
suitable for the ward environment are used. Simple bed-head
signs discriminating between tracheostomy and laryngectomy
patients (along with other details of the tracheostomy) are
another simple measure which may be expected to reduce harm.

Not all of the relevant incidents will have been reported to the
NPSA during the study period for many reasons, including
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Main messages

> Analysis of patient safety incidents has identified recurrent
themes relating to infrastructure, equipment and competency.

» Significant harm can occur when patients with tracheosto-
mies are cared for on hospital wards.

» There is evidence that adequate and appropriately staffed and
equipped beds for ward tracheostomy patients could reduce
patient safety incidents.

Current research questions

» Further research could clarify whether better tracheostomy
tube design and technologies to secure them would reduce
inadvertent displacement.

> Assessing the impact of interventions such as targeted
training for staff and cohorting tracheostomy patients together
onto designated fully equipped ‘tracheostomy wards’ would
validate our recommendations.

inadequacies of the reporting system,? fear of the consequences
of reporting incidents,® and perceptions as to how incidents
would be used to improve patient care. We cannot estimate the
total number of incidents that would have occurred in the time
period or the level of harm they will have caused to patients.
The description of the incidents was often very incomplete so
that, for example, in more than half of the incidents where tubes
became blocked or displaced, it was not possible to establish
causative factors or identify how the problem was recognised.
The incidents do, however, clearly show that patients are
significantly harmed as a result of problems with tracheostomy
tubes and that preventable factors are often associated.
Unfortunately, even with the interventions suggested, the
presence of a tracheostomy will always place the patient at
some additional risk. For this reason, incidents involving
tracheostomies should be recorded fully and accurately reported
to the NPSA to allow them to be collected and analysed, thus
allowing recommendations to be made to improve patient care.
Further research could clarify whether better tracheostomy
tube design along with technologies to secure them would
reduce inadvertent displacement. Assessing the impact of inter-
ventions such as targeted training for staff and cohorting
tracheostomy patients together onto designated fully equipped
‘tracheostomy wards’ would validate our recommendations.
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