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Patients managed in our hospitals with temporary or permanent
tracheostomies are exposed to awide range of healthcare profes-
sionals and specialities, with the anaesthetist often pivotal in
their inpatient journey. Since the widespread adoption of percu-
taneous procedures in the critically ill, the population of hospita-
lised patients with tracheostomy has changed.1 It is surprisingly
difficult to find national data on the number of patientsmanaged
with tracheostomy. What detailed data there are suggests that
7–19% of all patients admitted to an Intensive Care Unit (ICU)
will be managed with a tracheostomy, and that up to 90% of
these tracheostomies are currently performed by percutaneous
routes.2 3 This figure varies with the admission diagnosis, indi-
vidual units, and to some extent, the country.4–7

The spotlight has turned onto tracheostomy care, after re-
ports from around the world highlighting measurable harm in
up to 30% of all acute hospital admissions involving temporary
or permanent tracheostomy.1 8–12 The requirement for tracheos-
tomy marks the patient out as one with high risk for morbidity
and mortality. This is borne out by studies which demonstrate
mortality rates during the index hospital admission ranging
from 17–20%, rising to 40% in groups with significant comorbid-
ities.10 11 Harm may occur that can be directly associated with
the management of the airway device.8 9 Analysis of severe inci-
dents has revealed common underlying themes, which include a
lack of staff training, of basic bedside equipment, and inadequate
environments and support mechanisms, compounded by poorly
thought out care pathways and response to incidents. These find-
ings were reinforced by the 2011 4th National Audit Project of the
UK Royal College of Anaesthetists (NAP4), which reported similar

problems in a subset of major tracheostomy incidents, that oc-
curred in the UK’s critical care units.12 Eleven out of the 14 dis-
lodged ICU tracheostomies reported to NAP4 led to death or
severe hypoxic brain injury. Competency deficiencies and a lack
of capnography were consistent factors in these patients.

Anaesthetists will usually have first hand experience of deal-
ing with routine and emergency care of neck breathing patients.
They are also the professional group most likely to be involved
acutely when care does not go well, as airway specialists, resus-
citation experts and intensivists. These varied experiences
alongside increasing awareness of avoidable harm, prompted
the Association of Anaesthetists of Great Britain & Ireland
(AAGBI) to propose a study specifically on tracheostomy care.
The survey-based study was undertaken by the National Confi-
dential Enquiry into Patient Outcome and Death (NCEPOD) and
is the largest study of its type to date.

The NCEPOD study: on the right trach?
The primary aim of this study was to explore factors surrounding
the insertion and subsequent management of tracheostomies in
both the ICU and ward environments. Typical NCEPOD method-
ology was used, recruiting appropriate leads to complete institu-
tion-level questionnaires and following the patient journey with
detailed clinical data capture. Two complete sets of case notes
were selected at random by NCEPOD from each of the 219 partici-
pating hospitals, and peer reviewed (along with associated ques-
tionnaires) by a panel of recruited expert advisors. Overall
assessment of the quality of care in the patients subject to peer
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review was felt to be good, in only around 40% of patients. Ap-
proximately 20% each of the patients were felt to have room for
improvement at either clinical, organizational or both levels
and this was consistent in both ward and ICU environments.

Over the 11 week study period, 2546 patients were included.
Nearly 70% of tracheostomy insertions were percutaneous, with
the majority of insertions occurring because of respiratory ill-
ness. Data were available for 1956 ICU discharges, describing a
17.5% ICUmortality. Detailedmethodology, data analysis, results
and recommendations can be viewed by downloading the full re-
port from theNCEPODwebsite (www.ncepod.org.uk/2014tc.htm).
Key messages for the anaesthetist are outlined below:

Tracheostomy insertion and equipment

The circumstances surrounding the insertion of tracheostomy
tubes were examined in detail. Whilst most surgical procedures
performed in operating theatre suites had a documented consent
process, only 48.8% of percutaneous procedures (almost exclu-
sively performed on the ICU) had such consent documented.
A World Health Organisation surgical checklist was utilized in
only 16% of these percutaneous patients. Tracheostomy inser-
tion should be a carefully considered process for the patient
and/or their family. Checklist driven preparation before high
risk procedures has been demonstrated to reduce associated
complications and improve safety, with anaesthetists playing a
key role.13 In those patients that were reviewed in detail by look-
ing retrospectively at case notes, final tube tip position was as-
sessed after insertion using endoscopy in just 137/266 (51.5%) of
patients.

Within this study, 20/217 hospitals with an ICU indicated that
immediate access to a dedicated difficult airway trolley was not
available. Only 162/209 hospitals had the equipment to perform
bronchoscopy/fibreoptic laryngoscopy available immediately
within the ICU. NICE published medical technology guidance
concerning the provision of single-use endoscopes for emer-
gency airwaymanagement inDecember 2013.14 Alongwith exist-
ing recommendations from the ICS and RCoA, this may serve to
improve the availability of emergency endoscopy equipment.
Encouragingly, most wards (380/396, 96%) were equipped with
appropriate portable bedside tracheostomy equipment.

The UK Intensive Care Society (amongst others) has recently
reinforced its guidance that inner cannulae should be used
with tracheostomy tubes where possible.15 It was reassuring to
find inner tubes were used in 1661/1931 (86%) of patients in the
NCEPOD study.

Where records were available, capnography usewas recorded
in only 144 of 266 (54.1%) surgical tracheostomies. Whilst these
findings may in part represent failure to document important
procedures and parameters, there were also concerns from sep-
arate organizational data that capnography may not be univer-
sally available. The responses from 333 critical care areas in 198
hospitals revealed that capnography was available at 91.7% of
ICU bed spaces, and used continuously in just 71.5%. These
data are a reminder to all involved in airway management, that
correct use of monitoring has been shown to improve safety,
and endoscopy may be an increasingly important method of
ascertaining the correct position of the tracheostomy tube tip.12

Airway management during surgical tracheostomy

Of the patients undergoing tracheostomy in the operating the-
atre, 14.4% had stridor and 29.1%were recognized as being poten-
tially difficult to re-intubate, with concerns about oxygenation

before intubation in 13.4%. Mallampati scores were documented
in 295 patients, with 29.8% grade III or IV. The vastmajority of pa-
tients requiring surgical tracheostomy (565/662) underwent (or
had previously undergone in ICU) endotracheal intubation. How-
ever therewere 46 patients that had a surgical tracheostomy, that
had their airway maintained with a simple face mask alone, and
5 patients with a laryngeal mask as the sole airway, immediately
before tracheostomy. Of the patients who were intubated, 19.9%
required the use of additional difficult airway equipment. In 6.1%
of surgical tracheotomy patients, there was at least one failed
attempt at intubation and in 3% of patients the anaesthetist
was unable to intubate or ventilate at some point during the pro-
cedure. Finally, in 3.5%patients therewere unanticipated compli-
cations on induction and in 5/561 patients there was prolonged
hypoxia (SaO2 <90% for >5 min). Whilst patients requiring elect-
ive or emergency tracheostomy might be expected to have a dif-
ficult airway, these data help to quantify this risk, and should
serve as a timely reminder to anaesthetists who may be called
upon infrequently to manage these situations.

The obese patient

Almost 30% of patients included in this study were classified as
obeseormorbidlyobese.However, adjustable length tracheostomy
tubes were used in only 96/510 (18.8%) of these patients and in
185/1825 (10.1%) of patients overall. It remains difficult to predict
which size tracheostomy we should insert into the many differ-
ent anatomically shaped necks that both surgeons and intensive
care clinicians are confronted with. The population in the West-
ern world is becoming increasingly obese16 and that a relatively
small tube inserted into a ‘large’ neck, where the distance from
anterior neck surface to trachea may be increased, would intui-
tively increase the risk of tube displacement (Fig. 1). Indeed,
more than 50% of unplanned tube changes, occurring before
7 days post insertion occurred in the obese (BMI ≥30) in ICU,
and in 38% of all unplanned tube changes. These are both dispro-
portionately high ratios given the 29.1% of patients with BMI of
≥30 in the dataset.

Complications

Complications occurred in 23.6% of ICU patients and 31.3% of
ward patients and nearly 30% of patients that experienced one
complication went on to experience further complications. In
keeping with previous reports, tube displacement, obstruction,

Fig 1 Standard tracheostomy tubes inserted into large necks may increase
the risks of tube displacement.
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pneumothorax andmajor haemorrhagewere commonest themes,
with accidental tube displacement in ward-based patients occur-
ring more frequently than in ICU (6.3% vs 4.1%). It is important to
note that ward patients with a tracheostomy who are intuitively
expected to be more physiologically stable appear to suffer
more complications. This was also seen in previous analyses
of critical incidents, with the nature, frequency and severity
of such incidents being greater in ward environments.8 9 17

Why should this be the case? In part it may relate to less close
supervision of tracheostomy care in a ward as opposed to critical
care environment.Whilst the NCEPOD report does not attempt to
answer this question directly, there are also recurring themes of a
lack of trained bedside staff, lack of equipment for both routine
and emergency care and a lack of both leadership and a multi-
disciplinary team working in some environments. For example
only 174/216 hospitals (80.6%) had a policy for the management
of blocked or displaced tubes, with 27.9% (48/172) of hospital
sites not providing staff training in the management of blocked
and displaced tubes. Just 54% of hospitals had resuscitation pol-
icies that routinely incorporated the care of the patient with a
tracheostomy. Anaesthetists in particular are likely to be in-
volved in resuscitation training for our own and other specialties
and the deficiencies highlighted in this report may represent
opportunities for anaesthetists to improve care. Resources for
tracheostomy emergency management can be found via the
National Tracheostomy Safety Project’s website and smartphone
Apps (www.tracheostomy.org.uk).18

Multidisciplinary care

TheNCEPOD report found that the composition ofmultidisciplin-
ary teams caring for tracheostomy patients varied and dietitians
and critical care ‘outreach’ specialist nursing staff (who often
provide a link between ICU and ward care) were relatively poorly
represented. Only 57.1% of patients with a swallowing difficulty
had an early referral (within 48 h) to Speech and Language Ther-
apy. These are significant findings, given that there is increasing
evidence that truly multidisciplinary team care can impact
significantly on the quality of care delivered to this vulnerable co-
hort. Improvements in defined outcomes, such as ICU or hos-
pital length of stay, reductions in untoward incidents, cost
savings and improvements in what could be considered surro-
gate markers of the quality of care (such as time to first use of
a speaking valve, decannulation time, and importantly im-
proved perceptions of care by patients and their families),
have all been demonstrated by groupsworking in a variety of ex-
emplar institutions.19–23 Anaesthetists are well versed in man-
aging complex teams, systems and situations, and can play a
key role in leading, coordinating and contributing to multidis-
ciplinary tracheostomy care. However NCEPOD found that only
just more than a third of Trusts (34.4%) had medical leads for
tracheostomy care.

In conclusion, this NCEPOD report is currently unique in doc-
umentingmore than two and a half thousand new tracheostomy
patient journeys, capturing a consecutive snapshot of ‘real world’
care for patients in the NHS. It reinforces some of what we knew
already and adds new detail on the process of care and the current
deficiencies which exist. Hospitals in England and Wales need to
consider and act upon the report findings and recommendations.
Fortunately there are extensive resources from exemplar in-
stitutions, national guidelines and global initiatives such as the
Global Tracheostomy Collaborative (www.globaltrach.org), a glo-
bal Quality Improvement Collaborative tasked with improving
tracheostomy care.

Patients with altered airways present for routine and emer-
gency procedures and anaesthetists should be knowledgeable
and confident around the principles of safe tracheostomy care.
Furthermore, this report highlights specific information relevant
to the anaesthetist working in Head & Neck operating theatres or
the ICU, and areas where our team working and systems can be
improved.
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Fibrinogen is the key substrate of thrombin in haemostatic clot
formation, and its plasma concentration is highly susceptible to
blood loss andhaemodiluton;1–3 therefore, it has been recognized
as a primary target of coagulation therapy in themanagement of
perioperative major bleeding.2–7 Human plasma-derived fibrino-
gen concentrate is convenient to use because it is lyophilized and
quickly reconstituted for i.v. injection. In addition, it is simple to
monitor the dose because fibrinogen concentrate increases plas-
ma fibrinogen concentration in a dose-dependent manner8 and
increases fibrin-specific clot formation (FIBTEM) on thromboelas-
tometry.9 10 However, there is no consensus on the minimal
fibrinogen concentration or FIBTEM value that is required for
perioperative haemostasis,11 and there are concerns regarding
overuse and misuse.12 13 The value of FIBTEM-based fibrinogen
interventions has been evaluated previously in both prospective
studies and retrospective analyses (Table 1).14 17–19 However, it
is yet unknown whether a low normal fibrinogen concentration
(1.5 g litre−1) is adequate for haemostasis in the perioperative
setting or whether higher concentrations of fibrinogen might be
required to reduce bleeding.

In this issue of the British Journal of Anaesthesia, Haas and
colleagues15 shed new light on the perioperative fibrinogen re-
placement strategy. The authors performed a well-designed ran-
domized controlled study in paediatric patients undergoing
craniosynostosis and scoliosis surgery. Patients were rando-
mized to receive therapy with fibrinogen concentrate based on
a high (13 mm) or low target value (8 mm) of FIBTEM maximal

clot firmness (MCF). The authors found that intraoperative
fibrinogen intervention using the higher threshold significantly
reduced bleeding by∼67% and transfusion requirements by near-
ly 50% compared with the lower threshold value in craniosynos-
tosis surgery. In scoliosis surgery, however, the extent of bleeding
was similar between both groups, and only a trend for reduced
transfusion with the higher threshold was found.

The two thresholds, 8 and 13mm of FIBTEMMCF, used in this
study represent the lower and upper target range in the European
guidelines for the treatment of massive perioperative bleeding.6

They are also likely to correspond to the minimal fibrinogen
concentration (1.5 g litre−1) recommended by the European
guidelines6 and the median concentration of fibrinogen (2.35 g
litre−1) for this age group.20 Those who were randomized to the
higher threshold received intervention early because their
baseline FIBTEM MCF values were 10–11 mm (corresponding to
plasma concentrations of about 1.8–2.0 g litre−1).21 It can be
speculated that plasma fibrinogen concentrations were main-
tained at above 2.0 g litre−1 in the high-threshold group when
intraoperative bleeding occurred. In the low-threshold group,
however, plasma fibrinogen could be decreased to below 1.5 g
litre−1 as bleeding continued. It is thus important to consider
the timing of therapy in addition to the optimal threshold.
Nakayama and colleagues16 recently reported a prospective ran-
domized study of conventional vs thromboelastometry-guided
haemostatic intervention in paediatric cardiac surgery. In their
study, the FIBTEM threshold was set rather low at 5 mm for
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