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Abstract

Fibre-optic bronchoscopy in adults is a common
procedure in clinical respiratory practice. Under
controlled conditions it is safe, resulting in relatively
few significant adverse events. The present position
paper updates guidelines previously published by The
Thoracic Society of Australia and New Zealand and is
based on evidence obtained by searching the Medline
and Embase databases. The level of evidence to

support recommendations is indicated in the text.
Where no evidence has been found, the guidelines
reflect the opinions of the authors. Specific recom-
mendations are made regarding sedation and
anaesthesia, the cleaning of bronchoscopes and the
training of bronchoscopists. (Intern Med J 2001; 31:
479-487)
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INTRODUCTION

This document updates guidelines previously
published by The Thoracic Society of Australia and
New Zealand on aspects of bronchoscopy.' These
guidelines refer to flexible fibre-optic bronchoscopy
unless indicated in the text. The guidelines are based,
whenever possible, on evidence obtained from the
literature by searching Medline and Embase
databases. The level of evidence to support recom-
mendations is indicated in the text and has been
allocated according to the grading of Cook et al.®
Where no evidence has been found the guidelines
reflect the opinions of the authors.
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INDICATIONS

While there are no set criteria for performing bron-
choscopy, several indications are widely accepted.®®
These may be broadly divided into the following
categories:

Diagnostic

e Evaluation of symptoms (e.g. haemoptysis, local-
ized wheeze, unexplained cough).

e Evaluation of endobronchial disease (tumour,
foreign body, stricture, fistula, mucous plug,
thermal injury).

« Evaluation of an abnormal chest radiograph (lung
mass, focal or diffuse pulmonary infiltrates, lung
atelectasis, pleural effusion).

« Evaluation of mediastinal and hilar lymph nodes by
endobronchial ultrasound.

Monitoring disease process

* Lung transplantation.
e Staging lung cancer.
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Therapeutic/interventional

* Removal of foreign body.
 Assisted intubation.

» Endobronchial laser treatment.

« Brachytherapy.

» Delivery of endobronchial stents.

Some of these procedures require expertise in rigid
bronchoscopy.

Research

Fibre-optic bronchoscopy has been and may also be
used for research purposes, for example:

» Bronchoalveolar lavage in diffuse lung disease.
« Endobronchial biopsies and brushings in asthma.

PATIENT ASSESSMENT

Clinical assessment

There are no published criteria regarding the utility of
clinical history and examination before bronchoscopy.
It is recommended that the bronchoscopist clinically
assess each patient before bronchoscopy. Broncho-
scopies can be carried out as an inpatient or
outpatient procedure and the safety of the latter has
been well established.®-*! Chest radiography is
considered essential for all patients.

Respiratory function assessment

Routine lung function testing or arterial blood gas
analysis is not required unless patients are suspected
of having significant impairment or respiratory failure
on clinical grounds.

Coagulation assessment

Routine coagulation studies and platelet counts are
not required, but it is suggested these be carried out
before transbronchial biopsy because of the increased
risk of bleeding. At-risk patients identified during
clinical assessment, particularly those with renal
impairment, should be tested. Anticoagulants should
be ceased and reversed before bronchoscopy involving
biopsy procedures. The risk associated with anti-
platelet drugs is not known, but it is preferable that
non-steroidal anti-inflammatory drugs be withheld for
at least 1 week before bronchoscopic biopsy.12-15

Other assessment

There are no data to support the role of routine
testing, other than those detailed earlier.
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High-risk procedures

The following situations are considered to represent
high-risk bronchoscopies and the risk : benefit ratio
should be considered carefully before proceeding:16:1

e Cardiac: life-threatening arrhythmias, myocardial
infarction within the last 4 weeks, unstable angina.

« Respiratory: refractory hypoxaemia.

« Clotting abnormalities: platelet count of less than
50 000, uncorrected coagulopathy, severe renal
impairment.1518

* Infective: patient with transmissible infection (e.g.
active pulmonary tuberculosis).

* Uncooperative patient.

In addition, while prophylaxis for bacterial endo-
carditis is not recommended for routine flexible
bronchoscopy, it is recommended for patients under-
going rigid bronchoscopy. This is particularly so for
patients with high-risk cardiac lesions; a history of
previous endocarditis, prosthetic valves, complex
cyanotic congenital heart disease, left-sided major
valve abnormalities or surgically constructed systemic
pulmonary shunts or conduits.%2°

Research subjects

All volunteers undergoing bronchoscopy for research
purposes should have screening tests to ensure their
safety.? Bronchial responsiveness should be
measured in asthmatic volunteers because there is a
direct correlation between the provocative concentra-
tion (PC,,) of methacholine and the percentage fall in
forced expiratory volume in 1s (FEV,) during the
procedure when compared with values measured
before the procedure.?> A PC,, of less than 2 mg/mL
is associated with a significant risk of a fall in FEV, of
greater than 20% (grade C).??

Informed consent

After considering the indications, risks and outcome
of the patient assessment, the bronchoscopist should
discuss the procedure with the patient. This should
include provision of information on possible risks,
likelihood of achieving a diagnosis and alternative
approaches, followed by written consent. This is
particularly so when transbronchial biopsy is antici-
pated because this carries higher risks of bleeding and
pneumothorax.?® Where an unanticipated broncho-
scopy is required (e.g. intubated and sedated
patients), discussion should be with the next of
kin. Patients and their relatives should have the



opportunity to ask any questions before written
consent is obtained. Failure to obtain consent is a
contraindication to bronchoscopy.

PROCEDURE

It is recommended that all procedural matters be
documented in an appropriate procedure manual
specific to the bronchoscopy facility under considera-
tion. Most bronchoscopies in Australia and New
Zealand will be conducted within a hospital complex.
It may be appropriate to conduct procedures in a
facility remote from a hospital, but only if it is fully
equipped with access to resuscitation equipment.
Bronchoscopies may be carried out in a variety of
settings within a hospital (e.g. dedicated broncho-
scopy suite, general endoscopy suite, operating
theatre or radiology department). The important
features of the facility are:

« Adequate space in the procedure room.

e Equipment for delivery of oxygen and for
suctioning.

 Full cardiopulmonary resuscitation equipment.

e Ancillary space for patient preparation and
recovery, equipment cleaning, storage and clerical
areas.

Other features that are preferred include:

* Negative pressure exhaust ventilation or high effi-
ciency particulate air filtration.

« System specific safety requirements (e.g. lead
lining, laser).?3

Staff

Bronchoscopist

Only medical practitioners with appropriate training
should perform bronchoscopies (see later).

Assistants

Throughout the procedure, the bronchoscopist
should have one or two assistants (see also later).
These will usually be nurses who have specific
training and expertise in all aspects of bronchoscopy
procedures and the care of the equipment and are
experienced in resuscitation procedures. Assistants
are also essential in the preparation and recovery
phases of the bronchoscopy procedure.

Ancillary staff

Additional expertise may be required in the bron-
choscopy suite from time to time. Examples include
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cytologist/pathologist, radiographer/radiologist and
biomedical engineer.

Equipment

The following lists include most of the commonly
used equipment in a bronchoscopy suite.

Routine bronchoscopy equipment

e Fibre-optic bronchoscopes and light source/video
processor.

¢ Video monitor.

e Biopsy forceps, cytology brush, transbronchial
needles, foreign body snares.

¢ Cleaning and maintenance equipment (see later).

Monitoring equipment

* Pulse oximeter.
e Electrocardiogram.

Resuscitation equipment

< Oxygen, suction, in vitro sets.

¢ Intubation equipment, including a laryngoscope,
airways and endotracheal tubes.

* Bag and masks with a non-rebreathing circuit and
means of inflating the lungs with oxygen for venti-
lation.

< Defibrillator.

e Appropriate drugs; these should include
adrenaline, atropine, metaraminol, ephedrine,
salbutamol, hydrocortisone, naloxone, flumazenil,
dextrose 50% and phenytoin.

* Equipment for intercostal catheter insertion and
pneumothorax drainage.

In addition, a range of special equipment may be
required for some procedures including the following.
Special bronchoscopy equipment

¢ Rigid bronchoscopes, light source, forceps.
e Yttrium Argon Garnet laser unit.

< Endobronchial stents and introducers.
X-ray equipment

¢ Image intensifier.
« X-ray aprons and monitoring devices.

Types of procedures

A variety of bronchoscopic procedures may be car-
ried out and these will vary between institutions
depending on the available facilities and the
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experience of the bronchoscopist. The following are
broad guidelines.

Standard bronchoscopic procedures

» Visual examination of the upper and lower respira-
tory tract.

» Endobronchial sampling of visualized areas with
biopsy forceps, cytology brush and saline washes
collected in a suction trap.

» Transbronchial sampling of non-visualized areas
(with or without radiological guidance) with all the
sampling defined earlier, plus transbronchial
needle aspirates and bronchoalveolar lavage when
appropriate.

Specialized bronchoscopic procedures

» Foreign body removal.

» Stent placement.

» Laser ablation.

» Balloon dilatation.

» Endobronchial brachytherapy.

ANAESTHESIA/SEDATION

Fibre-optic bronchoscopy should not be an
unpleasant experience for patients. Various measures
are necessary, therefore, to ensure patient comfort.
Excessive coughing can be reduced by the application
of topical local anaesthetic to the upper airway, larynx
and tracheobronchial tree. Many patients require
intravenous sedation, while a general anaesthetic is
rarely needed.?

Premedication

It is most important that the bronchoscopy procedure
is carefully explained and that the patient is reassured.
A friendly and calm atmosphere is desirable. Premed-
ication is usually unnecessary and should be avoided
if at all possible because it may potentiate decreases in
conscious state both during and following the proce-
dure. If required for a highly anxious hospital
inpatient, an agent, such as the benzodiazepine loraz-
apam given orally, is useful because it has significant
amnesic and anxiolytic properties.

For patients with a history of asthma or airway hyper-
responsiveness, a nebulized beta-2 agonist, such as
salbutamol, with or without an anticholinergic, such
as ipratropium bromide, should be given approxi-
mately 15 min before the commencement of the
bronchoscopy.
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Sedative drugs

Sedative drugs provide amnesia and anxiolysis, as well
as preventing coughing. Because no single drug
possesses all of these properties, a combination is
used. In general, benzodiazepines provide amnesia
and anxiolysis, while opioid drugs possess analgesic
and antitussive properties. Benzodiazepine and opioid
drugs act in a synergistic fashion, but their combined
use also increases the risk of cardiovascular and
respiratory side-effects.

Where possible within a class of drugs, it is desirable
to use agents with a shorter duration of action, such
as the benzodiazepine midazolam instead of dia-
zepam, and the opioids fentanyl and alfentanil instead
of morphine and pethidine. Doses should be individ-
ualized for each patient and titrated with respect to
sedative effect (grade C).?* Dose-response relation-
ships are not necessarily linear and judicious
incremental dosing should occur in order to avoid
undesirable and unexpected decreases in conscious
state.

Sedative antagonist drugs

When intravenous sedation is employed, specific
antagonists to benzodiazepines, such as flumazenil,
and to opioids, such as naloxone, must be readily
available. It is important to recognize that the
duration of action of these agents is less than that of
the drugs they antagonize. Thus it is possible for re-
sedation to occur once their effect has ceased.?* Use
of either agent at the end of a case to allow for
increased sedation during the procedure is not recom-
mended. Flumazenil and naloxone may precipitate
withdrawal reactions in patients who are taking
benzodiazepines or opioids, respectively.?*

Local anaesthetic drugs

The application of topical local anaesthetic to the
airways is effective in inducing airway anaesthesia
(grade C).?® Recent studies have shown local anaes-
thetic agents to have antimicrobial properties,
although not all bacteria are susceptible.?82” Their use
may therefore result in false-negative results of micro-
biological tests carried out on bronchoscopic
specimens (grade C).

Lignocaine, an amide local anaesthetic agent, is the
drug of choice because of its relatively quick onset of
action, short duration of action and decreased toxicity
compared with other agents. It may be administered
by nebulization, via a spray to the nasal cavity,



nasopharynx and oropharynx, or via injection through
the bronchoscope in a ‘spray as you go’ technique to
the larynx and tracheobronchial tree.?5282° |f the
nasal route is used for bronchoscopy, lignocaine can
be applied as a gel formulation, which can be used to
lubricate the bronchoscope in its passage through the
nasal cavity.?> Lignocaine in the nasal and nasopha-
ryngeal spray can be combined with a vasoconstrictor
such as phenylephrine. Phenylephrine can provide as
efficacious a nasal vasoconstriction as the vasocon-
stricting local anaesthetic agent, cocaine, without the
increased toxicity of cocaine. Transcricoid injection,
bilateral lingual and superior laryngeal nerve blocks
using lignocaine are no longer recommended.?®

Absorption of local anaesthetic from respiratory
mucosa can be rapid but varies from patient to
patient. Plasma levels cannot therefore be predicted
with confidence from the dose given to an individual
patient.?%30 In order to avoid toxicity, the administra-
tion of topical anaesthesia must be carefully
monitored.2° For lignocaine, neurotoxicity may begin
to occur at plasma concentrations of 5-6 g/L. The
total recommended dose without adrenaline is
4-5 mg/kg.3' Up to this concentration topical ligno-
caine generally is safe, hypersensitivity reactions rare,
clinically significant bronchoconstriction does not
occur and toxic plasma levels are not reached.?> A
total topically administered dose of greater than
512 mg has been shown to have the potential of
causing toxic serum concentrations.3? It is recom-
mended that when administering topical lignocaine
the total dose be calculated cumulatively to avoid
giving potentially toxic doses. The total dose should
be recorded as part of the written report, together
with all other drugs administered.

Preparation

The patient should be fasted for at least 4 h for liquids
and 6 h for solids before the commencement of the
procedure. This is to minimize the occurrence of
aspiration of gastric content both during and after the
bronchoscopy. Before the procedure commences, it is
essential that reliable intravenous access be estab-
lished.

Supplemental oxygen

Transient hypoxia is almost universal during bron-
choscopy.?* It may be a result of a variety of factors
including respiratory depression from the sedative
medication, the application of local anaesthetic,
partial airway mechanical obstruction by the

Fibre-optic bronchoscopy 483

bronchoscope itself, and ventilation-perfusion
inequalities; it is aggravated by bronchoscopic pro-
cedures, such as bronchial washings, bronchial
brushings, bronchoalveolar lavage and bronchial or
transbronchial biopsies. To avoid the hypoxaemia
induced by bronchoscopy it is sensible to administer
supplemental oxygen before, throughout and
following the procedure.

MONITORING

All patients should have heart rate, respiratory rate,
blood pressure and temperature measured and
recorded before the commencement of the procedure.
Non-invasive continuous monitoring with pulse
oximetry, sphygmomanometry and electrocardio-
graphy is strongly advised in all patients and are
obligatory for those with significant cardiovascular
or respiratory disease; particularly those with cardiac
or respiratory failure.?

Medical practitioner acting as an anaesthetist

If intravenous sedation is to be used, the presence of
a second medical practitioner is often helpful to
monitor the patient. This may not be feasible on every
occasion, but it allows the bronchoscopist the
freedom to concentrate solely on the task at hand. The
presence of another medical practitioner is mandatory
when undertaking bronchoscopy in the seriously ill
and those with severe impairment of cardiopul-
monary function. Any assistant should have a
knowledge of the patient and any comorbidities likely
to alter the dispositions of the drugs to be given, as
well as a sound knowledge of administered drug
actions and interactions. In addition to administration
of the sedative drugs, the assisting practitioner should
be present to anticipate, detect and manage problems
as they arise, including the provision of resuscitation.

Written record

A written record of procedural findings, particular
problems encountered and specimens collected
should be made at the completion of the procedure.
The report should include all drug doses and the
times given. It is important to record an estimate of
the dose of topical local anaesthetic delivered.3°

Recovery

On completion of the procedure, patients should be
observed closely in a designated recovery area that is
adequately staffed and equipped. Percutaneous
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oxygen saturation, heart and respiratory rate and
blood pressure should be monitored. Because topical
lignocaine has a duration of airway anaesthesia of
approximately 40 min, patients should remain nil
orally for at least 1 h or until pharyngeal sensation has
been restored.?® A medical practitioner should be
readily available at all times to attend to the patient,
particularly if the patient is obtunded or has respira-
tory depression. Following a transbronchial biopsy a
routine chest X-ray is not considered mandatory
because any significant pneumothorax will be clini-
cally obvious.33

Discharge

The patient should be discharged only after a period
of recovery and observation and then only on the
authority of a medical practitioner associated with the
procedure. Patients should be discharged in the
company of a responsible adult, such as a family
member or friend. Both the patient and the escort
should be given verbal and written instructions that
the patient should not drive, operate machinery, drink
alcohol, make important decisions or sign legal docu-
ments for 24 h after the procedure. They should be
advised that some haemoptysis (particularly if
biopsies have been taken), transient fever, nausea and
vomiting may occur in the 12 h following bron-
choscopy. Significant symptoms, such as dyspnoea,
chest pain or large haemoptysis should be reported
and medical advice obtained. Medical contact details
should be given to both patient and escort.

INFECTION CONTROL

Infection control in bronchoscopy may be divided
into two main issues: first, the transmission of infec-
tion from subject to staff and second, ensuring
adequate disinfection of equipment. Standard infec-
tion control precautions should be taken with all
patients, regardless of age, gender, health status or
lack of known risk factors.

Staff

To prevent skin exposure, gloves should be worn for
all patient contact and for handling equipment.
Masks and eyewear should be worn to protect
mucous membranes against splashes and droplets,
which may be generated during the procedure. Masks
are particularly important where airborne infection
(e.g. tuberculosis) may be present, and particulate
masks capable of filtering 1 um particles are recom-
mended. Plastic aprons are recommended to protect
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clothing and uniforms from body fluids and should be
changed between cases.

Hand washing should be carried out before each
patient contact and on removal of gloves. Skin
exposed to any body fluid should be washed immedi-
ately. Care should be exercised when using sharp
instruments. Used hypodermic needles should not be
manipulated or resheathed, but disposed in puncture-
resistant containers. Staff should be offered a
vaccination against hepatitis B and tuberculosis, and
regular checks on immune status should be under-
taken.

Instruments

The literature contains a number of reports of
contamination of specimens3*3® and transmission
of infection337 as a result of inadequate cleaning of
bronchoscopes and accessories. To protect against
transmission of microorganisms it is essential that
adequate cleaning and disinfection methods are in
place and adhered t0.383° Cleaning and disinfection
should be carried out by trained staff in a dedicated
room using well-ventilated automated systems,
preferably inside a fume cupboard, to protect staff
against unnecessary exposure to toxic fumes.
Cleaning instructions provided by the manufacturer
of endoscopes, manufacturer of chemical germicides
and manufacturer of automated endoscope cleaners
should be closely followed. The compatibility between
endoscopes and automated cleaning systems should
be confirmed, as there have been reports of contami-
nation where these procedures have not been followed
(grade C).%0

Thorough manual cleaning with water and a deter-
gent or proteolytic enzyme cleaner should be
undertaken immediately after the procedure so secre-
tions do not dry and harden. All surfaces, internal and
external, should be cleaned and thoroughly rinsed to
remove all debris and detergent before disinfection.
Glutaraldehyde is the most common disinfectant used
and automated systems are recommended to
minimize staff exposure. Glutaraldehyde is a recog-
nized cause of nausea, headache contact dermatitis,
rhinitis and asthma, and adequate measures to protect
staff against these problems should be in place.14?
Immersion in 2% glutaraldehyde at 20°C for 20 min
at the beginning and end of each list, as well as in-
between patients, will destroy bacteria and viruses,
provided there has been adequate manual cleaning of
equipment before immersion (grade C). Immersion
times of at least 60 min have been recommended if



there is a risk of HIV, hepatitis C, prion or mycobac-
terial contamination of the bronchoscope because
these organisms are more resistant to glutaraldehyde;
however, this has not been demonstrated to be
completely effective.*3-#> Preventing the transmission
of infective agents has only been shown to occur by
meticulous mechanical cleaning of bronchoscopes
and accessories by trained staff before immersion in
glutaraldehyde. The role of adequate mechanical
cleaning cannot be over emphasized. Alternative
chemical disinfectants, particularly peracetic acid,
have been shown to be effective and safe alternatives
to glutaraldehyde (grade C).*® Use of these agents
does not remove the necessity for precleaning of
instruments and equipment.*’

The spongiform encephalopathies cause a specific diffi-
culty in preventing disease transmission. While cases
of iatrogenic or occupationally acquired Creutzfeldt—
Jakob Disease (CJD) have been reported, this has been
following exposure to high-risk tissues.*®*° No occupa-
tionally acquired CJD has occurred from low-risk
tissues, such as faeces, saliva or tears. The prion
proteins responsible for transmitting the disease are
highly resistant to inactivation by usual physical and
chemical processes. As a result a conservative approach
to endoscopy is recommended, involving:

« Use of alternative diagnostic or therapeutic
approaches in patients with known or suspected
CJD.

» Referral to a large centre where specific endoscopes
are reserved for patients with CJD if endoscopic
procedures are unavoidable.

« Discard of all accessories used in patients with
known or suspected CJD.

Hospital tap water may be contaminated by a variety
of microorganisms, thus the quality of water used in
the cleaning process should be examined on a regular
basis. Sterile water should be used for all rinsing
procedures.® The instrument should be rinsed thor-
oughly after disinfection, and if it is to be reused
immediately all rinsing water should be purged from
channels and exterior surfaces dried with a lint-free
cloth. At the end of each list the external surfaces of
the bronchoscope should be wiped and all channels
flushed with 70% isopropyl alcohol.

Cleaning and disinfection of ancillary equipment is as
important as that of the endoscope. Manual cleaning
of accessories is a prerequisite to disinfection.
Whenever possible, disposable or autoclavable acces-
sories should be used to reduce staff exposure to
disinfectants (grade C).
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Regular microbiological surveillance of broncho-
scopes, the water supply and automated disinfection
machines should be undertaken. Reusable glutaralde-
hyde systems have the potential for the dilution of the
glutaraldehyde with rinsing water, and the concentra-
tion should be checked.

TRAINING AND COMPETENCY

There is no clear evidence from the literature to
indicate how many procedures are necessary to
acquire or maintain the skills necessary to perform
fibre-optic bronchoscopy independently. The time to
acquire these skills will vary from person to person. In
general, the greater the number carried out under
supervision the higher the skill level expected to be
achieved. Thus, maximizing the number of proce-
dures carried out during training is to be encouraged.
Training should be carried out under the direct super-
vision of an experienced bronchoscopist. The
minimum number of procedures recommended
during training is:

200 for flexible fibre-optic bronchoscopies.
« 50 for endobronchial biopsies.
e 20 for transbronchial biopsies.

In order for trained bronchoscopists to maintain
competency, it is mandatory that they continue to be
actively involved in performing flexible fibre-optic
bronchoscopy and the associated procedures. Ideally,
50 procedures should be carried out annually to
maintain competency, but 12 procedures per year is
the minimum standard required to maintain neces-
sary skills. For bronchoscopists involved in teaching
trainees, 20 procedures per year should be the
minimum standard. However, there is no published
evidence of the minimum number required to main-
tain competency as a bronchoscopist. In addition, it is
strongly recommended that a record of all procedures
is maintained and that regular audit of outcomes is
undertaken.

REFERENCES

1 Antic R, Crockett A, Field G, Finucane KE, Smith M.
Guidelines for Fiberoptic Bronchoscopy. Utilisation in clinical
practice. Sydney: Thoracic Society of Australia, 1986.

2 Antic R, Crockett A, Field G, Finucane KE, Smith M.
Guidelines for Training and Competency of Bronchoscopists
Using Flexible Fiberoptic Instruments. Sydney: Thoracic
Society of Australia, 1986.

3 Bryant D, Marriott D. AIDS and Infection Control for
Thoracic Physicians. Thoracic Soc News 1994; 5: 84-6.

4 Anon. Sedation for Bronchoscopy. Thoracic Soc News 1995;
6: 44.

Internal Medicine Journal 2001; 31: 479-487



486

5

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Wbod-Baker et al.

Cook DJ, Guyatt GH, Laupacis A, Sackett DL. Rules of
evidence and clinical recommendations on the use of
antithrombotic agents. Chest 1992; 102: S305-11.

Prakash UBS, Offord KP, Stubbs SE. Bronchoscopy in North
America. The ACCP Survey. Chest 1991; 100: 1668-75.
Sokolowski JW, Burgher LW, Jones FL, Patterson JR, Selecky
PA. Guidelines for fibreoptic bronchoscopy in adults. Am Rev
Respir Dis 1987; 136: 1066.

Honeybourne D, Neumann CS. An audit of bronchoscopy
practice in the United Kingdom: a survey of adherence to
national guidelines. Thorax 1997; 52: 709-13.

Ackart RS, Foreman DR, Klayton RJ, Donlan CJ, Munzel
TL, Schuler MA. Fibreoptic bronchoscopy in outpatient
facilities, 1982. Arch Intern Med 1983; 143: 30-31.

Ahmad M, Livingston DR, Golish JA, Mehta AC, Wiedemann
HP. The safety of outpatient transbronchial biopsy. Chest
1986; 90: 403-5.

Hernandez Blasco L, Sanchez Hernandez IM, Villena Garrido
V, de Miguel Poch E, Nunez Delgado M, Alfaro Abreu J.
Safety of the transbronchial biopsy in outpatients. Chest
1991; 99: 562-5.

Kozak EA, Brath LK. Do ‘screening’ coagulation tests predict
bleeding in patients undergoing fibreoptic bronchoscopy with
biopsy? Chest 1994; 106: 703-5.

Kitchens CS. Preoperative PTs, PTTs, cost effectiveness and
health care reform. Radical changes that make good sense.
Chest 1994, 106: 661-2.

Roizen MF. Cost effective preoperative laboratory testing.
JAMA 1994; 271: 319-20.

Brickey DA, Lawlor DP. Transbronchial biopsy in the
presence of profound elevation of the International
Normalized Ratio. Chest 1999; 115: 1667-71.

Credle WF, Smiddy JF, Elliott RC. Complications of fibre-
optic bronchoscopy. Am Rev Respir Dis 1974; 109: 67-72.
Pue CA, Pacht ER. Complications of fibreoptic bronchoscopy
at a University Hospital. Chest 1995; 107: 430-32.

Weiss SM, Hert RC, Gianola FJ et al. Complications of
fibreoptic bronchoscopy in thrombocytopaenic patients. Chest
1993; 104: 1025-8.

Dajani AS, Taubert KA, Wilson W et al. Prevention of
bacterial endocarditis: Recommendations by the American
Heart Association. Clin Infect Dis 1997; 29: 1448-58.
Ellis-Pegler RB, Hay DH, Lang SDR, Neutze JM, Swinburn
BA. Prevention of Infective Endocarditis associated with
dental treatment and other medical interventions. National
Heart Foundation. NZ Dent J 1999; 95: 85-8.

Workshop summary and guidelines. Investigative use of
bronchoscopy, lavage, and bronchial biopsies in asthma and
other airway diseases. J Allergy Clin Immunol 1991; 88:
808-14.

Djukanovic R, Wilson JW, Lai CKW, Holgate ST, Howarth
PH. The safety aspects of fiberoptic bronchoscopy,
bronchoalveolar lavage, and endobronchial biopsy in asthma.
Am Rev Respir Dis 1991; 143: 772-7.

Standards Australia 2211.1. Laser safety — Equipment
classification, requirements and users’ guide 1997.

Shelley MP, Wilson P, Norman J. Sedation for fibreoptic
bronchoscopy. Thorax 1989; 44: 769-75.

Strange C, Barbarash RA, Heffner JE. Lidocaine
concentrations in bronchoscopic specimens. Chest 1988; 93:
547-9.

Olsen KM, Peddicord TE, Campbell GD, Rupp ME.
Antimicrobial effects of lidocaine in bronchoalveolar lavage
fluid. J Antimicrob Chemother 2000; 45: 217-19.

Internal Medicine Journal 2001; 31: 479-487

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Aldous WK, Jensen R, Sieck BM. Cocaine and lidocaine with
phenylephrine as topical anesthetics: antimicrobial activity
against common nasal pathogens. Ear Nose Throat J 1998;
77:554-7.

Benumof J. Management of the difficult airway with special
emphasis on awake tracheal intubation. Anesthesiology 1991;
75:1087-110.

Webb AR, Fernando SSD, Dalton HR, Arrowsmith JE,
Woodhead MA, Cummin AR. Local anaesthesia for fibreoptic
bronchoscopy: transcricoid injection or the ‘spray as you go’
technique? Thorax 1990; 45: 474-7.

Day RO, Chalmers DRC, Williams KM, Campbell TJ. The
death of a healthy volunteer in a human research project:
implications for Australian clinical research. Med J Aust 1998;
168: 449-51.

Cass N, Cass L, eds. Local Anaesthetics: Pharmacology for
Anaesthetists. Edinburgh: Churchill Livingstone, 1994.
Sutherland AD, Santamaria JD, Nana A. Patient comfort and
plasma lignocaine concentrations during fibreoptic
bronchoscopy. Anaesth Intensive Care 1985; 13: 370-4.
Frazier WD, Pope TL, Findley LJ. Pneumothorax following
transbronchial lung biopsy: low diagnostic yield with routine
chest roentgenograms. Chest 1990; 97: 539-40.

Blanc DS, Parret T, Janin B, Raselli P, Francioli P.
Nosocomial infections and pseudoinfections from
contaminated bronchoscopes: two-year follow up using
molecular markers. Infect Control Hosp Epidemiol 1997,
18: 134-6.

Wheeler PW, Lancaster D, Kaiser AB. Bronchopulmonary
cross-colonization and infection related to mycobacterial
contamination of suction valves of bronchoscopes. J Infect Dis
1989; 159: 954-8.

Michele TM, Cronin WA, Graham NM et al. Transmission of
Mycobacterium tuberculosis by a fiberoptic bronchoscope.
Identification by DNA fingerprinting. JAMA 1997; 278:
1093-5.

Agerton T, Valway S, Gore B, Pozsik C, Plikaytis B, Woodley C
et al. Transmission of a highly drug-resistant strain (strain W1)
of Mycobacterium tuberculosis. Community outbreak and
nosocomial transmission via a contaminated bronchoscope.
JAMA 1997; 278: 1073-7.

National Health and Medical Research Council and
Australian National Council on AIDS. Infection Control in
the Health Care Setting. Australia, 1996.

Cowen A, Rayner T, King B, Jones D. Infection Control in
Endoscopy. The Gastroenterological Society of Australia and
the Gastroenterological Nurses Society of Australia. Sydney,
1999.

Safety Alert-Endoscope Cleaning. Australian Therapeutic
Device Bulletin. 1999 December 8-9.

Burge PS. Occupational risks of glutaraldehyde. BMJ 1989;
229: 342.

Hayes JP, Fitzgerald MX. Occupational asthma among
hospital health care personnel: a cause for concern? Thorax
1994; 49: 198-200.

Hanson PJ, Jeffries DJ, Batten JC, Collins JV. Infection
control revisited: dilemma facing today’s bronchoscopists.
BMJ 1988; 297: 185-7.

Nicholson G, Hudson RA, Chadwick MV, Gaya H. The
efficacy of the disinfection of bronchoscopes contaminated

in vitro with Mycobacterium tuberculosis and Mycobacterium
avium-intracellulare in sputum: a comparison of Sactimed
I-Sinald and glutaraldehyde. J Hosp Infect 1995; 6:

363-8.



45

46

47

Hanson PJ, Gor D, Clarke JR et al. Contamination of
endoscopes used in AIDS patients. Lancet 1989; ii:

86-8.

Wallace CG, Agee PM, Demicco DD. Liquid chemical
sterilization using peracetic acid. An alternative approach to
endoscope processing. ASAIO J 1995; 41: 151-4.

Webb SF, Vall-Spinosa A. Outbreak of Serratia marcescens
traced to a contaminated bronchoscope. Chest 1975; 68:
703-8.

48

49

Fibre-optic bronchoscopy 487

Committee on Health Care Issues American Neurological
Association. Precautions in handling tissues, fluids and other
contaminated materials from patients with documented or
suspected Creutzfeldt-Jakob Disease. Ann Neurol 1986; 19:
75-7.

Holman RC, Khan ASK, Kent J, Strine TW, Schonberger LB.
Epidemiology of Creutzfeldt-Jakob Disease in the United
States, 1979-90: Analysis of National Mortality Data.
Neuroepidemiology 1995; 14: 174-81.

Internal Medicine Journal 2001; 31: 479-487



