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Management of Tracheal Intubation
in the Respiratory Intensive Care Unit by Pulmonary Physicians

Andrea MA Vianello MD, Giovanna ME Arcaro MD, Fausto S Braccioni MD,
Federico Gallan MD, Chiara M Greggio MD, Anna Marangoni MD, Carlo Ori MD,
and Michele Minuzzo MD

BACKGROUND: Expert management of tracheal intubation has become fundamental to the rou-
tine practice of pulmonary physicians who work in respiratory intensive care units (ICUs). In Italy,
tracheal intubation is not included as part of the training in respiratory medicine, and pulmonary
physicians are usually dissuaded from managing intubations. METHODS: We prospectively stud-
ied the intubation success rate in 46 consecutive respiratory ICU patients who required either
emergency or urgent intubation, conducted by 3 intubation-trained pulmonary physicians in our
respiratory ICU. Intubation success was defined as successful tracheal intubation without any of 7
pre-defined complications. RESULTS: There were 17 emergency intubations and 29 urgent intu-
bations. Intubation was successful in 43 of the 46 intubation attempts. Complications occurred in
3 cases: 2 patients needed to be intubated by an anesthesiologist, and 1 patient received fiberoptic
intubation. CONCLUSIONS: Pulmonary physicians trained in tracheal intubation can have a high
success rate in performing intubation in the respiratory ICU. Collaborative efforts between anes-
thesiologists and pulmonary physicians are necessary to optimize the training, skill-retention, and
back-up for advanced airway management in the respiratory ICU. Key words: tracheal intubation,
training, respiratory, intensive care unit. [Respir Care 2007;52(1):26-30. © 2007 Daedalus Enterprises]

Introduction

Unlike in the United States, respiratory intensive care
units (RICUs) have been developed in Europe only in the
last 15 years. In Italy these RICUs, which provide most
types of mechanical ventilatory support, were created to
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spare critical care beds in the other ICUs. RICUs have
produced promising results as a cost-saving alternative to
ICUs, with a cost reduction of 20—60%.!

SEE THE RELATED EDITORIAL ON PAGE 21

Pulmonary physicians managing critically ill patients in
the RICU should be competent in tracheal intubation, com-
parable to other physicians with acute care responsibilities.
In fact, although the widespread use of noninvasive posi-
tive-pressure ventilation (NPPV) has reduced the need for
invasive mechanical ventilation, tracheal intubation and
invasive mechanical ventilation remain standard treatment
when NPPV is contraindicated or fails.>~#

Although Italy is the European country with the largest
number of RICUs run by pulmonary physicians,> specific
training in acute airway management, and in particular
tracheal intubation, is not part of the standard training in
respiratory medicine, so Italian pulmonary physicians have
usually been dissuaded from the routine practice of tra-
cheal intubation, which is generally carried out by anes-
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thesiologists. However, as anesthesiologists are not always
available for intubation in the RICU, we believe that in-
tubation should be within the respiratory physician’s scope
of practice and that intubation in the RICU should rou-
tinely be performed by pulmonary physicians, with appro-
priate training and skill maintenance.

Based on these considerations and on the observation
that nonanesthesiologists perform a substantial proportion
of the acute airway management activities outside the op-
erating theater in other countries,®’ we evaluated the suc-
cess of RICU intubation by intubation-trained pulmonary
physicians.

Methods

This was a prospective observational study of the intu-
bation success/failure in 46 consecutive RICU patients who
underwent tracheal intubation conducted by 3 pulmonary
physicians in our RICU. The study was approved by our
institutional review committee.

Setting

The study was carried out in our 4-bed adult RICU,
which is in a university-affiliated, acute care regional hos-
pital with more than 1,500 beds. We receive patients from
the emergency department, acute medical wards, and in-
tensive care. Treatment may be based on monitoring, NPPV,
or weaning from invasive mechanical ventilation. Our
RICU is fully equipped for invasive and noninvasive ven-
tilation and monitoring. The RICU staff includes 3 pul-
monary physicians, 4 anesthesiology residents (available
only at night), 2 physical therapists, and 8 nurses. There is
always at least one physician present in the RICU.

Patients

From March 1, 2003, to February 28, 2005, 46 of 240
consecutive patients admitted to our RICU required tra-
cheal intubation and were recruited into the study. The
baseline diagnosis groups were: exacerbation of chronic
obstructive pulmonary disease (diagnosis based on medi-
cal history and functional data); other acute respiratory
disease (eg, pneumonia or pulmonary embolism); respira-
tory failure related to a neuromuscular or chest wall dis-
ease; and postoperative respiratory failure.

Intubation Training

The pulmonary physicians underwent an individualized
intubation course with an anesthesiologist. This was an
in-depth, hands-on, 3-month course that explored different
airway techniques, drugs, and cases based in the operating
theater. The pulmonary physicians were assigned to pa-
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tients for the entire duration of the patient’s surgery and
recovery room stay. Each pulmonary physician was ex-
pected to intubate approximately 40 patients, under the
supervision of an anesthesiologist, and each was instructed
about the use of sedative drugs and neuromuscular block-
ing agents. The following skills were required at the end of
the course: bag and face mask ventilation, application of
cricoid pressure (Sellick’s maneuver), tracheal intubation
using a Macintosh blade, administration of sedative drugs,
neuromuscular blocking agents, and hemodynamic drugs.
The pulmonary physicians were required to maintain their
airway skills by performing a minimum of 15 intubations
per year in the operating theater.

Intubation Protocol

A 2-level response system for intubation of critically ill
patients was adopted in our RICU. Need for tracheal in-
tubation was defined as “emergency” if intubation was
required in < 5 min or “urgent” if a > 5-min delay was
acceptable. The emergency requirement was usually indi-
cated by cardiorespiratory arrest; urgent need was sug-
gested by altered level of consciousness and a need to
control the airway, respiratory distress, or failure of med-
ical therapy and NPPV.

Under this system, intubations were performed by the
pulmonary physician on duty, with an anesthesiologist
available for back-up telephone consultation in emergency
intubation situations, or with an anesthesiologist from the
emergency department present as a back-up provider in
urgent intubation situations. The pulmonary physician was
allowed to perform a number of intubation attempts, at the
discretion of the attending anesthesiologist. If both the
pulmonary physician and the back-up anesthesiologist
failed in their attempts, immediate access to a flexible
fiberoptic scope, as an alternative airway device for diffi-
cult intubation, was planned.

The intubation protocol we adopted in our RICU is
based on the use of sedation without neuromuscular block-
ing agents (a system called “intubation minus paralysis”).
Unless completely obtunded, the patient received sedation
to reduce the distress associated with laryngoscopy. Seda-
tion was achieved with propofol, 1-1.5 mg/kg, adminis-
tered intravenously. Neuromuscular blocking agents were
not used. Both the pulmonary physician and anesthesiol-
ogist used a German designed, bulb-illuminated Macin-
tosh blade for intubation; usually there was no stylet or
bougie inserted in the endotracheal tube. Sellick’s maneu-
ver was usually performed by paramedical personnel fa-
miliar with the maneuver: a light cricoid pressure was
exerted while the patient was drowsy, and a firm pressure
(approximately 20—30 N) when the patient became uncon-
scious. Pressure was maintained until intubation and in-
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Table 1.  Protocol for Intubation Minus Paralysis Table 2. Patient Anthropometric and Clinical and Data at Study Entry®
Tirpe Procedure(s) Age (mean = SD y) 755 £ 135
(min) Sex (M/F) 32/14

0-5 Pre-oxygenate; continue oxygenating until intubated Baseline condition (number of patients)

Assemble drugs and prepare for intubation COPD exacerbation 24

5.0-5.5 Administer sedation (intravenous propofol, 1-1.5 mg/kg) Other acute respiratory disease 11

Allow 1-2 min for sedation to take effect Neuromuscular or chest wall disease 9

7 Perform Sellick’s maneuver (cricoid pressure) Postoperative respiratory failure 2

Intubate Location prior to ICU admission (number of
patients)
Emergency department 26
Acute medical ward 11

flation of the endotracheal tube cuff was complete. Table ICU 9

1 summarizes the intubation protocol. Criteria for admission (number of patients)

NPPV 25

Data Collection Monlt.o e 7

Weaning 4
Urgency of intubation (number of patients)
The following data were collected: anthropometrics, Urgent 29

baseline condition, location prior to RICU admission, cri- Emergency 17

teria for admission, indication for intubation, and whether
the intubation was emergency or urgent. The number of
intubation attempts and immediate complications were pro-
spectively monitored.

An “intubation attempt” was defined as placement of
the laryngoscope into the patient’s mouth, even if no at-
tempt was made to insert an endotracheal tube.® Intubation
complications were defined as:

1. Greater than 3 intubation attempts

2. Intubation by the anesthesiologist

3. Need for fiberoptic intubation

4. Cardiovascular compromise, defined as hypotension

(blood pressure < 80 mm Hg), bradycardia (heart
rate < 55 beats/min), or desaturation (oximetry-mea-
sured saturation < 90%) during intubation

5. Patient resistance or movement

6. Esophageal intubation

7. Regurgitation and/or aspiration

Outcome Measure and Statistical Analysis

The only outcome measure was successful intubation,
defined as success without any of the defined complica-
tions.

Our sample size was calculated with Simon’s 2-stage
optimal design. Considering that the success rate for tra-
cheal intubation performed without neuromuscular block-
ing agent outside the operating theater in hospitals is around
70-90% among nonanesthesiologists and 95-98% among
anesthesiologists,®” the lower success level (p0) was set at
0.80 and the target success level (pl) of interest was set at
0.95. The a and B error levels were set at 0.05 and 0.1,
respectively. We planned to stop the study if = 17 intu-
bations in 19 eligible cases were successful and to reject
the adoption of tracheal intubation by pulmonary physi-
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*46 intubations

COPD = chronic obstructive pulmonary disease
ICU = intensive care unit

NPPV = noninvasive positive-pressure ventilation

cians if = 38 intubations in 42 eligible cases were suc-
cessful.

Mean and standard deviations were used for discrete
and continuous variables.

Results

Over a 2-year period, 46 patients were recruited to the
study. Table 2 shows the cumulative anthropometric and
clinical data at study entry. The majority of RICU patients
(24/46) who required tracheal intubation had exacerba-
tions of chronic obstructive pulmonary disease. Twenty-
five of the 46 initially underwent NPPV for acute respi-
ratory failure refractory to medical therapy.

Intubation was emergent in 17 cases and urgent in 29
cases. The indication for emergency intubation was car-
diorespiratory arrest in all cases. The indications for urgent
intubation were respiratory distress or failure of medical
therapy and NPPV in 15 cases, and altered level of con-
sciousness with a need to control the airway in 14 cases.

Propofol was administered intravenously to 21 of the 26
urgently intubated patients. No emergency-intubated pa-
tient was given drugs. The number of intubations per-
formed by the 3 pulmonary physicians in our RICU were
20, 14, and 12, respectively.

Intubation was successful in 18 of the first 19 eligible
cases, 39 of the first 42 eligible cases, and 43 of the total
46 cases (93.5%, 95% confidence interval 86.4—100). The
success/failure rates for the individual pulmonary physi-
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Table 3.  Anthropometric and Clinical Data From the Unsuccessful Intubations

Patient 1 Patient 2 Patient 3
Age (y) 74 81 78
Sex M M F
Baseline condition Fibrothorax, obesity Fibrothorax, phrenic nerve paralysis Amyotrophic lateral sclerosis
Location prior to ICU admission ED ED ICU
Criteria for admission NPPV NPPV Weaning
Urgency of tracheal intubation Urgent Urgent Urgent
Reason for tracheal intubation Need to protect the airway Need to protect the airway Respiratory distress
Complication Intubation by the Intubation by the anesthesiologist Need for fiberoptic intubation
anesthesiologist

ICU = intensive care unit
ED = emergency department
NPPV = noninvasive positive-pressure ventilation

cians were 18/20, 14/14, and 11/12, with a mean number
of attempts of 1.5, 1.3, and 2.0, respectively. Complica-
tions were documented in 3 patients (6.5%, 95% confi-
dence interval 0—-13.6), all of whom suffered from neuro-
muscular or chest wall disease. Table 3 summarizes the
unsuccessful intubations. Two of these patients were in-
tubated in the second attempt by the back-up anesthesiol-
ogist. The other patient underwent fiberoptic intubation
after several unsuccessful attempts by the anesthesiologist.
There was no difference in complication rate between the
individual pulmonary physicians.

Discussion

In Italy, the growing number of RICUs run by pulmonary
physicians has prompted discussion regarding who should
manage intubation in the RICU. In Italy, intubation is not part
of the regular training program in respiratory medicine. In-
tubation is usually performed by anesthesiologists. However,
anesthesiologists are not always available. Under these cir-
cumstances, we believe that a pulmonary physician with ap-
propriate training and skill maintenance can be an effective
alternative provider.

Although the study design and relatively small number of
patients are limitations, our experience provides several ele-
ments of information. First of all, it should be emphasized
that in 93.5% of the cases in this study, the intubation was
effective and safely carried out by the intubation-trained pul-
monary physicians, which supports the hypothesis that intu-
bation can be competently conducted by pulmonary physi-
cians in the RICU. This finding is in keeping with several
other studies that found that intubation-trained medical and
paramedical personnel can perform tracheal intubation out-
side of the operating theater with a frequency of complica-
tions similar to tracheal intubation carried out by anesthesi-
ologists. A success rate of 86—98% has been reported for
emergency physicians, depending on which intubation tech-
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nique was adopted (rapid-sequence intubation, intubation mi-
nus paralysis, or nasotracheal intubation),'®!! and 90—-100%
among respiratory therapists.'>!3 It should also be empha-
sized that in a difficult intubation scenario, pulmonary phy-
sicians have an advantage over other trained personnel in that
they can usually intubate with fiberoptic guidance if direct
laryngoscopy fails. Although the amount of training needed
to achieve competence in direct laryngoscopy and intubation
is debated, reports suggest that 20— 60 intubation attempts are
required to complete the learning curve experience.'*!> Ac-
cordingly, in our study we required approximately 40 intu-
bations before assuming competence. Intubation skills can
deteriorate over time, so for skill maintenance we required
the pulmonary physicians to complete a minimum of 15 in-
tubations every 2 years, with expert feedback, as this is re-
ported to reduce deterioration of skills.!3-16

The use of neuromuscular blocking agents in combina-
tion with anesthetic drugs significantly reduces complica-
tions of tracheal intubation, compared to sedation without
paralysis;® nevertheless, our protocol was designed to have
intubation performed without any muscle relaxant. This
decision was based on reports that acceptable intubating
conditions can be provided by anesthetic alone,!'” and on
the consideration that, in Italy, it is suggested that neuro-
muscular blocking agents be regulated by anesthesiolo-
gists. We chose propofol as the anesthetic, based on data
that propofol combined with opioids may provide better
intubating conditions than do other sedatives. Propofol
may decrease arterial blood pressure more than do other
anesthetics,!8-1° but we did not observe such hemodynamic
effects in our patients, presumably because we used a
lower anesthetic dose (1-1.5 mg/kg) than is used in com-
mon practice.

The small number of patients in our study prevents us
from clearly identifying clinical variables that may influ-
ence the success of tracheal intubation. Nevertheless, our
results suggest that the chances of successful intubation
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are higher in emergency than in urgent conditions: in fact,
all nearly or fully arrested patients were successfully in-
tubated, whereas intubation difficulty or failure occurred
with 3 patients who were not completely obtunded imme-
diately before the intubation attempt. A failure of 10% in
the urgent group is in agreement with other studies, which
reported that nonarrested patients are more complex dur-
ing intubation and usually require a greater number of
intubation attempts than do arrested patients,?° which sug-
gests that a different intubation protocol, including the use
of muscle relaxants or high-dose opioids, might benefit
these patients. Interestingly, we also noted that more pa-
tients suffering from neuromuscular or chest wall disease
proved difficult to manage during intubation, perhaps be-
cause they more commonly present with conditions that
cause mechanical impediments to intubation, such as sco-
liosis of the cervical spine and neck rigidity.?! Anesthesi-
ologist assistance could be appropriate with such patients.

Conclusions

We believe our results show that most RICU intubations
can be managed by intubation-trained pulmonary physi-
cians. Given the growing number of RICUs run by pul-
monary physicians, in our opinion, airway management
skills, including tracheal intubation, should be included as
part of the program of specialization in respiratory medi-
cine. Collaborative effort between anesthesiologists and
pulmonary physicians is fundamental to optimize the train-
ing and skill retention for advanced airway management in
the RICU.
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