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Prehospital tracheal intubation in severely injured
patients: a Danish observational study
Erika Frischknecht Christensen, Claus Christian Schovsbo Høyer

The value of advanced prehospital life support for
patients with severe trauma—for example, endotracheal intubation by ambulance staff—is unclear.
Only one randomised controlled trial was found
among 2034 papers in a Cochrane review, concluding
that advanced trauma life support by ambulance crews
should be initiated only as part of rigorously
conducted trials.1 A critical review also failed to show
benefit and reported success rates for endotracheal
intubation from 57% to 92%.2 The review questioned
whether prehospital staff could master the required
skills. These reviews focus on paramedic based systems.
The helicopter emergency medical services in
London is staffed by doctors; the service studied 486
trauma patients intubated without anaesthesia at the
scene.3 One patient (0.2%) survived—after thoracotomy
at the scene. The service debated the practice of paramedics doing endotracheal intubation without anaesthesia because this is possible only in profoundly
unconscious trauma patients with a poor prognosis.
In Denmark, ambulance crews do not intubate, and
emergency medicine is not a separate specialty. Anaesthetists work in emergency care in and out of hospitals.
We describe the number of severely injured patients
having endotracheal intubation with and without anaesthetic drugs (hypnotics, analgesics, and muscle relaxants)
out of hospital and assess their chances of survival.

severe cases. From the databases of the mobile unit and
the trauma centre, we identified severely injured
patients who were intubated out of hospital (table). We
defined a severely injured patient as having an injury
severity score greater than 15.
Between 1998 and 2000, the trauma team was activated in a total of 741 cases, and 220 patients were
severely injured. The mobile unit brought 172 of these
to hospital, and prehospital intubation was done in
43% (74/172) of severely injured patients. Of these,
84% (62/74) received anaesthetics. Fifty eight per cent
(36/62) of patients who were given anaesthetics and
8% (1/12) of patients who were not survived at least six
months (P = 0.003, Fisher’s exact test).

Comment
Prehospital intubation was done in 43% of severely
injured patients, mostly with anaesthesia; only 12 intubations were done without anaesthesia during three
years, and although survival was considerably lower in
this group, it was not negligible. The helicopter
emergency medical service in London found prePatients intubated out of hospital
Characteristic

Participants, methods, and results

Median (range) injury severity score

In Aarhus (population 330 000), one mobile emergency care unit, staffed with an anaesthetist, runs in
addition to ambulances and is dispatched in the most

No of survivors
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Median (range) Glasgow coma scale score
% survival rate (95% confidence interval)

Given anaesthetics (n=62)

Not given anaesthetics (n=12)

35 (0-78)

30 (5-76)

29.5 (16-59)

32 (16-75)

3.5 (3-15)

3 (3-5)

36*

1

58.1 (44.9 to 70.5)

8.3 (0.2 to 38.5)

*P<0.01.
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decrease in the proportion undergoing surgery. With
the advent of milder cases the difference in the risk of
end points between surgically and conservatively
treated patients must be larger than if the cases were
more balanced. However, the effects of surgery on
these mild cases must be expected to be less than those
on the more severe cases in our study.
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Endoscopic surveillance of Barrett’s oesophagus is
now routine.1 Cost effectiveness depends on the risk of
oesophageal adenocarcinoma.2 The magnitude of this
risk is unclear because most previously published
studies were small and inconclusive.3 Except for one,4
these studies were not population based but investigated patients at one or more centres. Selection bias or
the effect of common losses to follow up were not
assessed.5 We investigated the risk of oesophageal
malignancy in a large cohort of unselected patients
with Barrett’s oesophagus in Northern Ireland, where
all incident cancers are routinely identified.

Participants, methods, and results
We examined the pathology reports relating to all
oesophageal biopsies in Northern Ireland between
January 1993 and December 1999. We included every
adult identified within Northern Ireland (population
1.7 million) as having oesophageal columnar epithelium. We excluded biopsies taken at the oesophagogastric junction.
We defined Barrett’s oesophagus as the presence of
columnar metaplasia in the oesophagus irrespective of
whether Barrett’s mucosa was reported (although we
used this fact to further classify the biopsies as “macroscopic Barrett’s oesophagus” or otherwise). We did not
use data on segment length because it was often absent
from reports. We subdivided biopsies finding Barrett’s
oesophagus further if the pathologist specifically stated
that specialised intestinal metaplasia or goblet cells
were definitely present or absent. We excuded
malignant biopsies.
We identified patients in the cohort and followed
them up for death and oesophageal malignancy
(oesophageal adenocarcinoma and histologically
unspecified oesophageal carcinomas or malignancies)
until the end of 2000 by matching with death records
from the Registrar General’s Office and the Northern
Ireland Cancer Registry’s database of incident cancers.

We excluded oesophageal malignancies diagnosed
within six months of the initial biopsy. We identified all
patients in Northern Ireland with Barrett’s oesophagus
who had an oesophagectomy or ablative treatment for
high grade dysplasia between January 1993 and
December 2000. We calculated person years of follow
up until diagnosis of the malignancy, death, or 31
December 2000. We estimated confidence intervals
from the Poisson distribution.
Between 1993 and 1999, of 15 670 oesophageal
biopsies, 4955 (from 2969 patients) met our criteria for
Barrett’s oesophagus (table). The mean follow up was
3.7 (range 1 to 8) years, with 11 068 person years of
follow up. We found 29 oesophageal malignancies in
the cohort. Four patients had an oesophagectomy for
high grade dysplasia and two had ablative laser
treatment. Oesophageal malignancy was 0.26% (0.18%
to 0.38%) a year overall and 0.4% (0.26% to 0.59%) a
year for patients with specialised intestinal metaplasia.
The malignancy rate in men was 2.5 times that in
women. Only for men older than 70 with specialised
intestinal metaplasia was incidence greater than 1%
per year.

Comment
Patients with Barrett’s oesophagus are at low risk of
oesophageal adenocarcinoma, and this risk is almost
exclusively in patients with specialised intestinal metaplasia. Surveillance of patients with Barrett’s oesophagus at a risk of malignant transformation of 1% per
year may be cost effective,2 but only men aged 70 or
more are at this risk, and limiting surveillance to them
would miss two thirds of cancers. The length of follow
up in our study was brief, but up to eight years after
diagnosis we found no increased risk of malignancy
with time (data available from authors).
Robust methods for stratifying risk and targeting
surveillance in Barrett’s oesophagus are needed.
Although we did not use specific protocols for
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hospital intubation without drugs was hopeless,3 but we
found that 8% of patients survived. The number was
small, with the lower limit of the confidence interval of
0.2% just equal to the mean survival reported by the
helicopter service.
Anaesthesia and intubation can be complicated by
head and facial injuries, cervical fractures, risk of
oesophageal intubation, aspiration, circulatory deterioration, and increased intracerebral pressure. The
environment out of hospital is different from in hospital
and support and resources are limited. We question
whether anaesthesia and intubation of trauma patients
can be mastered and routine be maintained by
ambulance personnel.

