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Introduction 

ωTracheostomy: 
ςRemedy upper airway obstruction 

ςAvoid complications of prolonged intubation 

ςProtection & maintenance of airway 
 

ωThe number of temporary tracheostomies has increased 
greatly in recent years 
 

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

ωNational Tracheostomy Safety Project/Global Tracheostomy 
Collaborative 

2  



Aim 

ωTo explore factors surrounding the insertion and subsequent 
management of tracheostomies in both critical care and ward 
environments by: 
ςExploring (percutaneous and surgical) tracheostomy-related 

complications following insertion in the operating theatre or the 
critical care unit 

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

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

ςMaking recommendations to improve future practice 
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Objectives 

ωInsertion of the tracheostomy 
ςIndications for the tracheostomy 

ςCautions & contraindications 

ςConsent 

ςDelays 

ςEquipment & monitoring 

ςStaffing 

ςAnaesthesia 
 

ωEnvironment in which the tracheostomy tube was inserted & 
cared for 
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Objectives 

ωRoutine care 
ςEssential equipment 

ςCuff management 

ςHumidification 

ςSuctioning 

ςInner cannula care 

ςSwallowing 

ςOral care 

ςCommunication needs 
 

ωChanging tracheostomy tubes 
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Objectives 

ωEmergencies, common complications  and their management 
 

ωDecannulation and long term (30 day) follow up 
 

ωFacilities 
ςStaff  capacity 

ςStaff competency 

ςNumber of patients cared for 

ςTraining 

ςFacilities available 

ςPolicies & procedures 
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Method 

ÅHospital participation 
 

ÅStudy population 
ï16+ 

ï25th February ς 12th May 2013 
 

ÅCase identification 
ïProspective study 

ïAt the point of tracheostomy insertion 

ïStudy contact 

ÅCritical care 

ÅTheatre 

ÅWard 
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Method 

ωQuestionnaires 
ςInsertion 

ςCritical care discharge 

ςWard discharge 

ςOrganisational 

ςOrganisation of ward care 
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Method 

ÅCase notes 
ï Inpatient annotations (main case notes) 

ïNursing/speech and language therapy/ 

ïphysiotherapy notes 

ï Intensive Care (Level 3)/High Dependency 

ï (Level 2) Unit notes 

ïAnaesthetic records 

ïSurgical/operation notes 

ïObservation charts 

ïTracheostomy care records 

ïWard discharge summaries 
 

ÅTime period 
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Patient overview 
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Patient overview 
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Patient overview 
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Organisation of care 
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Organisation of care 
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Number of tracheostomies 

Å187/219 (85.4%) sites provided data 
ï101/186 (54.3%) estimate 

ï82/186 (44.8% actual figure 
 

ÅRange 
ï1 ς 375 (average = 64) 

 

ÅCritical care 
ï1 ς 275 (average = 44) 

 

ÅTheatre 
ï1 ς 226 (average = 25) 
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Recommendation 

ωTracheostomy 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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Urgency of admission 
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ASA prior to insertion 
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Patients location after admission 
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Patients location prior to insertion 
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Type of insertion & urgency 
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Urgency of procedure 

24  



Day of insertion 
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Trials of extubation 
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Indication for tracheostomy 
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Documentation of airway difficulty 
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Difficult airway trolley 
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BMI 
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Case study 

An elderly and obese patient with sepsis and peritonitis was 
ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ L/¦ ŦƻƭƭƻǿƛƴƎ ŀ IŀǊǘƳŀƴΩǎ ǇǊƻŎŜŘǳǊŜΦ ! Ŏƻƴǎǳƭǘŀƴǘ 
intensivist inserted a standard length percutaneous 
tracheostomy tube after 6 days because of failure to wean. The 
following day the patient de-saturated 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 insertion 
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Percutaneous 
tracheostomy insertion 
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Days between admission & insertion 
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Grade of clinician 
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Grade of clinician 

35  



Consent 

 

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

ÅUsed in 239/1490 (16%) of percutaneous cases 
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Type of tube 

38  



Size of tube 
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How was the tube secured 
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Capnography at insertion 
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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 on 
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 pre-operative assessment 
and the value of capnography 
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Immediate complications 

Å81/1482 (5.5%) 
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Surgical tracheostomy 
insertions 

44 



Indications for insertion 
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Assessment of airway difficulty 

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

 

 

 

 

 

 

 

 

ÅStridor noted in 86/596 (14.4%)  

ÅDifficulty in intubation anticipated in 154/529 (29.1%) 
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Consent 

ÅForm completed in 611/6387 (95.8%) patients 

Å366/642 (57%) comatose or not awake 
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Location of operation 

48  



Seniority of anaesthetic staff 

ωConsultant anaesthetist in 534/607 (88.0%) 

ωSenior trainee in 53/607 (8.7%) 

ωTrainee present in 361/467 (77.3%) consultant cases 

 

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

ωConsultant surgeon 397/630 (47.1%) 

ωSenior trainee in 260/630 (41.3%) 

ωTrainee present in 229/274 (83.6%) consultant cases 

 

ωWhere 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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How was the tube secured? 
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Overall assessment 
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Area of care following insertion 
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Key findings 

ÅConsent taken in 48.4% of percutaneous v 95.8% of surgical 
tracheostomies 
 

ÅChecklists used in only 16% of percutaneous tracheostomies 
 

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

Å20/217 (9.2%) hospitals did not have immediate access to a 
difficult airway trolley in the critical care unit 
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Recommendations 

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

ÅTube size and length should be appropriate 
 

ÅConfirmation of tube placement must be obtained using 
capnography and documented 
 

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

ÅCritical 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 care 
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First tube change in critical care 
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Timing of first tube change on ward 
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Early tube changes in critical care 
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Time of first tube change 
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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. 
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Type of tube used at first tube change 
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BMI & type of tube used at first change 
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Case study 

A middle aged patient developed post operative multi-organ 
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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Tube at discharge from critical care 
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Cuff pressure measurement on the ward 
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Equipment & continuous inflation 
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Equipment to measure pressure ς ward 
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Bedside information 

ωDocumentation of routine information on tracheostomy tubes 
and ongoing care (including cuff pressure monitoring) was not 
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 when 
clinical notes were reviewed 
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Key findings 

ω27% (112/419) of first tubes changes in critical Care occurred 
less than 7 days after insertion 
 

ω50.4% (57/113) tube changes in the first 7 days were 
unplanned 
 

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

ω95% (551/580) of critical care patients were discharged with a 
cuffed tracheostomy tube still in place 
 

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

ωWhen 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 
 

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

ωAt 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 
 

ωTracheostomy tube information as well as essential 
equipment should be readily available at the bedside *  
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The multidisciplinary team 
and care of tracheostomy 

patients 
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Number of wards caring for patients 
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Hospital policy for tracheostomy care 
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Tracheostomy leads 
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Clinical teams in the ward MDT 
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Discussion at the ward MDT 
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Patients not discussed at a ward MDT 
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Swallowing difficulty ς ward patients 
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Swallowing difficulty ς advisor opinion 
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Multidisciplinary audit 
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Key findings 

ω67.1% (318/474) of ward patients with a tracheostomy were 
discussed at an MDT meeting 
 

ωComposition 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) 
 

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

ω57% (96/168) of patients with swallowing difficulty on the 
ward had an early referral to speech and language therapy 
(SLT) 
 

ω26.9% (456/1693) of patients on critical care had input  from 
SLT 84  



Recommendations 

ωMultidisciplinary 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* 
 

ωInvolvement of SLT in critical care units needs to be facilitated 
to provide high quality communication strategies particularly 
for more complex patients 
 

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

ωSwallowing difficulty in tracheostomy patients should be the 
subject of ongoing study 
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Complications and adverse 
events 
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Complications in critical care 
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