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Introduction

w Tracheostomy:
¢ Remedy upper airway obstruction
¢ Avoid complications of prolonged intubation
¢ Protection & maintenance of airway

w The number of temporary tracheostomies has increased
greatly in recent years

w Royal College of Anaesthetists, Difficult Airway Society, & the
National Patient Safety Agency

w National Tracheostomy Safety Project/Global Tracheostomy
Collaborative



Alm

w To explore factors surrounding the insertion and subsequent
management of tracheostomies in both critical care and ward
environments by:

¢ Exploring (percutaneous and surgical) tracheostoslsited
complications following insertion in the operating theatre or the
critical care unit

¢ Exploring remediable factors in the care of adult patients (aged 16 anc
over) undergoing the insertion of a surgical or percutaneous
tracheostomy tube

¢ Assessing the number and variability of percutaneous tracheostomies
performed annually in the critical care unit

¢ Making recommendations to improve future practice



Objectives

w Insertion of the tracheostomy
¢ Indications for the tracheostomy

Cautions & contraindications

Consent

Delays

Equipment & monitoring

Staffing

Anaesthesia
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w Environment in which the tracheostomy tube was inserted &
cared for



Objectives

w Routine care

Essential equipment
Cuff management
Humidification
Suctioning

Inner cannula care
Swallowing

Oral care
Communication needs
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w Changing tracheostomy tubes



Objectives

w Emergencies, common complications and their management
w Decannulation and long term (30 day) follow up

w Facilities

Staff capacity

Staff competency

Number of patients cared for
Training

Facilities available

Policies & procedures
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Method

A Hospital participation

A Study population
I 16+
i 25" Februaryg 12" May 2013

A Case identification
I Prospective study
I At the point of tracheostomy insertion

I Study contact
A Critical care
A Theatre
A Ward



Method

w Questionnaires
¢ Insertion
¢ Critical care discharge
¢ Ward discharge
¢ Organisational
¢ Organisation of ward care



Method

A Case notes
I Inpatient annotations (main case notes)
I Nursing/speech and language therapy/
I physiotherapy notes
I Intensive Care (Level 3)/High Dependency
I (Level 2) Unit notes
I Anaesthetic records
I Surgical/operation notes
I Observation charts
I Tracheostomy care records
I Ward discharge summaries

A Time period



Peer review

Questionnaires

10

Figure 1.3 Data returns



Patient overview
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Figure 1.4 Age of patients included in the study 11



Patient overview

Table 1.1 Mode of insertion

Percutaneous

Surgical

Total
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Table 1.3 Principal diagnosis by gender

Female Not answered

n

Respiratory 282
Head & Neck 107
Neurological 106
Cardiac 50
Abdominal Aortic Aneurysm : 100

Trauma ] 27
Sepsis : 57
Out of hospital cardiac arrest

Abdominal

Metabolic

Renal failure

Planned operation

Urological

Burns

Vascular

Subtotal

Not answered

Ol W W OO0 0 0|00 0|00 =lOo =lOo = |3

Grand total




Organisation of care

Table 2.2 Insertion of tracheostomy tube by hospital type

District General Hospital (<500 beds)
District General Hospital (=500 beds)
University Teaching Hospital
Independent Hospital

Single Specialty Hospital
Other
Total

Elective
practice

58
37
53

Emergency
practice

77
49
57

Laryngectomies

12
18

14



Organisation of care
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Figure 2.1 Number of wards where patients with tracheostomies
may have been cared for (hospital questionnaire)
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Number of tracheostomies

A 187/219 (85.4%) sites provided data
I 101/186 (54.3%) estimate
I 82/186 (44.8% actual figure

A Range
I 1¢375 (average = 64)

A Critical care
I 1¢275 (average = 44)

A Theatre
I 1¢226 (average = 25)
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Recommendation

w Tracheostomy insertion should be recorded and coded as an
operative procedure. Data collection in all locations should be
as robust as that for a theatre environment.
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The insertion of
tracheostomies
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Table 3.3 Classification of urgency of admission to hospital

Elective

Emergency

Subtotal
Not answered

Total
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ASA prior to Insertion
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Figure 3.1 ASA status
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Patients location after admission
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Figure 3.4 Level of care immediately after admission
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Patients location prior to insertion

Number of patients
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Figure 3.5 Level of care immediately prior to insertion of tracheostomy
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Type of insertion & urgency

Table 3.4 Types of insertion technique by urgency of the procedure

Elective

Emergency
Subtotal

Not answered
Total

Percutaneous
n %
162 10.7
1353 89.3
1515
15
1530

Surgical
n
244
403
647
22
669
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Urgency of procedure

Table 3.5 Urgency of procedure

Immediate [Life or limb
saving surgery, simultaneous
with resuscitation]

Urgent [Acute onset or
deterioration of conditions
that threaten life, limb or
organ survival]

Expedited [Stable patient
requiring early intervention
for a condition that is not an
immediate threat]

Elective [Surgical procedure
planned or booked in
advance of routine admission
to hospital]

Subtotal
Not answered

Total




Day of Insertion
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Figure 3.7 Day of insertion
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Trials of extubation
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Figure 3.8 Number of trials of extubation prior to tracheostomy
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Table 3.7 The indication for tracheostomy was clearly
documented

Yes
No
Subtotal

Insufficient data

Not answered
Total
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Table 3.8 There was an adequately documented
assessment of airway difficulty

Yes
No
Subtotal

Insufficient data

Not answered
Total

28



Table 2.14 Availability of a difficult airway trolley
IMMEDIATELY within the critical care unit

No
Subtotal

Not answered

Total

29



Table 3.9 Classification of BMI where available

Underweight

Normal

Overweight
Obese
Morbidly obese
Total




Case study

An elderly and obese patient with sepsis and peritonitis was
0N} YAFSNNBR (2 L/! TF2ft26Ay3
Intensivist inserted a standard length percutaneous
tracheostomy tube after 6 days because of failure to wean. The
following day the patient dsaturated and suffered a PEA
cardiac arrest whilst being positioned for physiotherapy.
Thoracocentesis identified a tension pneumothorax.

Advisors felt that the wrong sized tube had been used, and that
there had been inadequate checking of tube position at insertior

31
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Percutaneous
tracheostomy insertion
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Days between admission & insertio
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Figure 3.9 Days from the critical care unit admission to insertion
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Grade of clinician
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Figure 3.10 Grade of doctor performing tracheostomy
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Grade of clinician
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Figure 3.11 Grade of practitioner managing airway 35



Consent

A Consent form only completed in 728/1491 (48.8%) of patients
undergoing a percutaneous tracheostomy insertion
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Checklists

A Used in 239/1490 (16%) of percutaneous cases
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Figure 3.13 Type of checklist used
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Type of tube

Number
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Figure 3.15 Types of tracheostomy tube
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Size of tube
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Figure 3.16 Size of tracheostomy tube used
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How was the tube secured
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Figure 3.17 How the tracheostomy tube was secured (Answers may be multiple)
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Table 2.19 Availability of bedside capnography for
intubation/tracheostomy insertion at all times

No
Yes - other

Subtotal

Not applicable

Unknown
Not answered

Total

41



Case study

An elderly obese patient with pneumonia underwent an
attempted percutaneous tracheostomy. Bronchoscopy was
performed and it was believed that the guidewire was identified
within the tracheal lumen, however dilatation of the tract proved
difficult and when the tube was inserted no CO2 was detected o
capnography. The procedure was abandoned and the patient
transferred to theatre for an open approach. This proved difficult
due to the haematoma and oedema created by the attempted
percutaneous tracheostomy, which had created a false passage

Advisors noted the importance careful geerative assessment
and the value of capnography
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Immediate complications

A 81/1482 (5.5%)

Table 3.13 Immediate complications
Haemorrhage - minor Ventilation
Surgical emphysema Desaturation

Malplacement of tube Leaks

Loss of airway Technical problems

Haemorrhage - severe Procedure aborts
Tube occlusion

Pneumothorax
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Surgical tracheostomy
Insertions
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Indications for insertion

Table 3.14 Indications for insertion

Surgical
n

To facilitate the removal of 135
pulmonary secretions

To protect the airway as the 89
patient was at high risk of
aspiration

Laryngectomy

To enable long term
mechanical ventilation

To facilitate weaning from
mechanical ventilation

Upper airway obstruction
Other

Subtotal

Not answered

Total




Assessment of airway difficulty

A Recorded assessment of intubation difficulty in 318/488
(65.2%)

Table 3.18 Mallampati Scores

Other
Subtotal

Unknown
Not answered

Total

A Stridor noted in 86/596 (14.4%)
A Difficulty in intubation anticipated in 154/529 (29.1%) 46



Consent

A Form completed in 611/6387 (95.8%) patients
A 366/642 (57%) comatose or not awake
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Figure 3.19 Grade of practitioner completing consent
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Table 3.21 Location of operation

Critical care

Head and neck specialist
theatre

Emergency theatre

General theatre
Other

Subtotal

Not answered
Total

48



Seniority of anaesthetic staff

w Consultant anaesthetist in 534/607 (88.0%)
w Senior trainee in 53/607 (8.7%)
w Trainee present in 361/467 (77.3%) consultant cases

w Where the advisors could determine this information from the
case notes, of 96 cases anaesthetised by trainee, supervisior
appropriate in all but 5 cases.
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Seniority of surgical staff

w Consultant surgeon 397/630 (47.1%)
w Senior trainee in 260/630 (41.3%)
w Trainee present in 229/274 (83.6%) consultant cases

w Where the advisors could determine this information from the
case notes, supervision appropriate in 91/99
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Type of tube used
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Figure 3.20 Type of tube used
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Table 3.25 Method of securing tube (Answers may be
multiple)

Sutures

Neck tapes

Other
Subtotal
Unknown

Not answered

Total

52



Overall assessment
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Figure 3.21 Overall assessment of care at the time of insertion
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Area of care following Insertion

Table 3.29 Immediate place of transfer after insertion

Critical care

Specialist head and neck
ward

General ward

NA - tracheostomy inserted
on critical care

NA - patient died during the
procedure

Other
Subtotal
Not answered

Total




Key findings

A Consent taken in 48.4% of percutaneous v 95.8% of surgical
tracheostomies

A Checklists used in only 16% of percutaneous tracheostomies

A Adjustable length tubes used in 10.1% of cases overall and
18.8% of obese patients

A 20/217 (9.2%) hospitals did not have immediate access to a
difficult airway trolley in the critical care unit
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Recommendations

A Consent forms and checklists should be used prior to
tracheostomy wherever it is performed

A Tube size and length should be appropriate

A Confirmation of tube placement must be obtained using
capnography and documented

A Appropriate positioning of the tube should be confirmed and
documented using airway endoscopy

A Critical care units need a rapidly available difficult airway
trolley
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Tube care In the patient
with a tracheostomy
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Day of week of tube change on critical c
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Figure 4.2 Day of week of first tube change in the critical care unit
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First tube change In critical care
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Figure 4.1 First tube change 59



Timing of first tube change on warc
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Figure 4.3 Days between insertion and first tube change on the ward 60



Early tube changes in critical care

Table 4.2 Planned vs. unplanned first tube changes in the critical care unit in the first 6 days post insertion

Type of change

Planned Unplanned Subtotal Not
answered

1 10 0
9 24

p) 6 8
4

9

9 3 12
11 8 19
17 28
53




Time of first tube change

Table 4.3 Time of day vs. planned or unplanned first tube change critical care unit

Time of change Type of change

Planned Unplanned Subtotal Unknown Not
answered

08:00 - 17:59 241 60 301 3

18:00 - 07:59 18 28 46 1
Subtotal 88 4
Not answered 68 18 86 58
Total 62
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Case study

An elderly patient underwent emergency laparotomy for
perforated duodenum and required post operative ventilation. A
percutaneous tracheostomy was inserted by a surgeon and
anaesthetist in theatre in a small DGH as the patient was obese
and difficulties were anticipated. The patient suffered two
episodes over the next 48 hours in which the tube was
accidentally displaced. There was no documentation of how the
tube was secured. Two weeks later the patient was successfully
decannulated.

Advisors commented upon the potential risks of early accidental
decannulation in these circumstances.
63



Type of tube used at first tube chan
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Figure 4.4 Types of tube inserted at first change in the critical care unit
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BMI & type of tube used at first chan

Table 4.9 Type of tube used at first change vs. BMI

Tube used at first change

Standard Adjustable Subtotal Unknown @ Not answered
length flange

BMI <30 169 17 186 10 80

BMI =30 74 15 89 5 37
Subtotal pLE 32 275 )
Not answered 37 ) 42 2 23
Total 280 37 317 17
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Case study

A middle aged patient developed post operative maligan

failure after planned bariatric surgery. A percutaneous
tracheostomy was performed in the intensive care unit to assist
with weaning. At insertion there was no documented
capnography and an 8mm standard tube was inserted. The
patient required an early tube change within 24 hours due to an
Immediate cuff leak.

Advisors commented about the need for a very careful plan in
such patients in whom insertion, tube positioning and ongoing
care is likely to be particularly difficult.
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Table 4.15 Tube type at discharge from the critical care
unit

Cuffed
Uncuffed
Subtotal

Unknown

Not answered

Total




Table 4.16 Cuff pressure was measured on the ward

Yes
No
Subtotal

Unknown

Not applicable - equipment
not available

Not applicable - cuffed tube
not used

Not answered

Total

68



Equipment & continuous inflation

Table 4.17 Equipment to measure pressure was available if
the cuff was inflated continuously
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Table 2.11 Availability of equipment to measure
cuff pressure

Specialist head
and neck ward

Specialist ward -
other

General ward
Other
Total




Bedside information

w Documentation of routine information on tracheostomy tubes
and ongoing care (including cuff pressure monitoring) was no
always readily available as part of bedside observations in
patients.

For example, in 178/396 (45%) of cases there was insufficient
data for Advisors to make a decision about cuff pressure whe
clinical notes were reviewed
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Key findings

w 27% (112/419) of first tubes changes in critical Care occurred
less than 7 days after insertion

w 50.4% (57/113) tube changes in the first 7 days were
unplanned

w Only 15/89 patients with a BMI of >30 had a tube in which
length could be adjusted at first tube change

w 95% (551/580) of critical care patients were discharged with a
cuffed tracheostomy tube still in place

w In just 53.3% (211/396) of case notes was information
available about cuff pressure
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Recommendations

w When changing tracheostomy tubes the correct size and
length of tube should be carefully selected according to
patient need, and with particular care in patients with a high
BMI

w Unplanned tube changes pose additional risks and should be
reported as critical incidents

w At critical care discharge there must be careful consideration
as to whether a cuffed tube is required. If a cuff is required
competences and equipment must be available to measure
cuff pressure

w Tracheostomy tube information as well as essential

equipment should be readily available at the bedside .
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The multidisciplinary tearr
and care of tracheostomy
patients
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Number of wards caring for patient
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Figure 2.1 Number of wards where patients with tracheostomies
may have been cared for (hospital questionnaire) 75



Table 2.38 Approved policy for the management of
tracheostomies

Yes
No
Subtotal

Not answered
Total
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Tracheostomy leads

Table 2.13 Presence of trained leads for tracheostomy care

Yes

No

Subtotal

Not answered
Total

Medically trained Non-medically trained
n % n %
75 34.4 112 51.1

65.6 107 48.9
219
0
72 0
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Clinical teams In the ward MDT

Table 5.6 Additional clinical teams participating in ward MDT in tracheostomy patients

Physiotherapy

Critical care outreach

Speech and language
therapist

Dietetics

Head and neck
specialist nurse

Subtotal

Unknown

Not
available

n
6
33
3

Not
answered

n
25
55
19

40
28




Discussion at the ward MDT

Table 5.4 Patient was discussed at an MDT post insertion (head and neck specialist vs. non head

and neck specialist centres)

Yes

No
Subtotal
Unknown

Not answered
Total

Head and neck
specialist hospital

n
247
112
359
45
11

%
68.8
342

Non head and neck
specialist hospital

n %
55 58.5
39 41.5
94
11

3
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Patients not discussed at a ward MI

Table 5.5 Outcome of patients not discussed at a ward
MDT

Death
Decannulation

Discharge alive with the
tracheostomy in situ

Alive and day 30 after
insertion in theatre and

transferred straight to ward

Alive and day 30 after leaving
critical care

Alive and day 30 after
insertion - location of
insertion unknown

Subtotal
Not answered

Total




Swallowing difficulty ward patients

Table 5.12 Patient had ongoing swallowing difficulties

Swallowing difficulties

Type of Subtotal Unknown Not
tracheostomy answered

Percutaneous 19

Surgical 23
Subtotal 42

Not answered 7
Total 49
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Table 5.15 Attention to patient’s ability to swallow safely

Yes

No

Subtotal
Insufficient data
Not applicable
Not answered

Total




Table 2.51 Regular multidisciplinary audit

No
Subtotal
Not answered

Total




Key findings

w 67.1% (318/474) of ward patients with a tracheostomy were
discussed at an MDT meeting

w Composition of the MDT on the ward varied with relatively
poor representation from Dietetics and Critical care outreach
(42.7% and 58.8% of teams respectively)

w Swallowing difficulty occurred in 51% (220/425) of ward
patients with a tracheostomy

w 57% (96/168) of patients with swallowing difficulty on the
ward had an early referral to speech and language therapy
(SLT)

w 26.9% (456/1693) of patients on critical care had input from
SLT 84



Recommendations

w Multidisciplinary care pathways which provide continuity
between critical care unit staff and ward clinicians, and
which facilitate decannulation and discharge planning need
to be established for all tracheostomy patients*

w Involvement of SLT in critical care units needs to be facilitatec
to provide high quality communication strategies particularly
for more complex patients

w Swallowing difficulty in tracheostomy patients should be
clearly recognised requiring referral to SLT

w Swallowing difficulty in tracheostomy patients should be the
subject of ongoing study
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Complications and advers
events
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Complications In critical care
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