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lntlpduction 
F ~ ~ a i e  bronchoseopy in infants and small 
children was first descn'bed in 1978 (I). The 
use of this technique has  increased p t I y  in 
the past deade. The indications, diagnostic 
utility, safety, and methodology of this proce- 
dure have been described ( I ,  3) and continue 
to evoIve. 

This statement is intended to provide guide- 
b i n w  for pediamic flexible bronchoxopy. Rex- 
ible b r o n c f i o s c ~  includes axamination of the 
nose, pharynx, larynx, and tracheo bronchial 
tree Therefore, this statement addresm fl exi- 
ble endoscopy of the entire pediatric airway, 

Although guidelines are mailable for flexi- 
ble bronchoscopy in adults (4, S), there are sig- 
nificant age- and size-related differences in the 
approach to infants and chiIdren. These guide- - linw should benefit practitioners of pediatric 
flexible bronchoscopy by outlining principles 
that enhance the safety and ef fectivencss and 
clarify the indications for the procedure. The 
guideiines should aid training programs in 
providing an optimal training experience. 

Equipment 
The necessary equipment should consist of a 
flaible bronchoscope of appropriate size for 
the patient and a light source. Photographic 
equipment such as a still or video camera is 
highly desirable. A teaching attachment or a 
video system is essential during the supervi- 
sion of a bronchornpist in t-g. Addition- 
alIy, innavenous equipment, ansthetjc agents, 
an adequate suction apparatus, a system for 
delivejof oxygen, and appropriate specimen 
collection containers are needed. 

Resuscitation equipment must indude bag 
and masks appropriately sized for infants and 
children and a source of oxygen capable of 
delivering adequate positive-pressure venti- 
lation (6). Appropriately sued resuscitation 
equipment and medications for resuscitation 
should be immediately available 

Monitoring 
Monitoring of the patient shouldincludecon- 
tinuous evaluation of h e m  me, respirations, 
color, and head (-1 position. Axsment  
of gas exchange by continuous oximetry i s  

strongIy recommended (6-11). At no time 
should a sedated patient be left done or un- 
observed by trained personnel. 

The pediatric patient must be adequateIy 
monitored following flexible bronchoscopy 
until awake. If supplementd oxygen is used 
during the procedure, it should be maintained 
after the procedure until adequate oxygena- 
tion on room air is documented. When the 
procedure is performed on an outpatient, the 
chitd should be tolerating oral intake prior 
to discharge 

Settlng and Agslstants 
The preferred location for performance of 
pediatric flexible bronchoscow is determined 
by the patient's clinical condition, the tech- 
nical and clinical abilities of the bron- 
choscopist. and rhe nature of the available 
equipment and personnel. The procedure may 
be safely performed in an appropriate out- 
patient facility, aat the bedside in the intensive 
care unit, or in she operating room. Unless 
specially quipped, hospital treauntnt rooms 
and genera[ ward patient rooms are not ade- 
quate settings for flexible bronchoscopy. 

Thc bronchoscopist should be supported 
by personnel qualified to assist in the follow- 
ing: (I) patient monitoring; (2) resuscitation; 
(3) spec^imen handling; (4 equipment care. 
The reauired n u n  ber of ~ersonneI deuends 

upon th<complexity of t i e  procedure-to be 
performed and the degree of patient sedation. 
It is recommended that one person observe 
and monitor the patient and another help ad- 
minister medications and assist the b m -  
choscopist as needed. 

Ipmprocedure Evaluation 
Before performing flexibIe bmnchoscopy on 
apediatricpatient, pxhnent history and phys- 
ical examinarion shouId be carried out. The 
&tory should include risk facton such as ob- 
structive sleep apnea, previous anesthetic 
difficulties. or previous head and neck surgery. 

The patient's vita1 signs and weight should 
be obtained and reviewed prior to the proce- 
dure. Radiographic studies, when appmpri- 
ate, should be available for review during the 
bronchoswpy. 

Although there are no data specific to an- 
tibiotic prophylaxis for flexible bronchosco- 
py, current American Heart Association 
guidelines state that antibiotic prophylaxis for 

bmerial endocarditis is not recommended k- 
fore flexible bron~hosoopy~ However, physi- 
cians may choose to use pmphylaxis in patients 
at a high risk for bacterial endocarditis (12). 

Infection Control 
Flexible hmnchoscopcs must be thoroughly 
cleaned and disinfected after each use. Ap- 
propriate measures. as recommended eke- 
where (13,14), should bc used to prevent the 
spread of infection from patient to patient 
or to staff. Universal precautions are recom- 
mended for all staff who may be exposed to 
body secretions (15). 

Diagnostic flexible bronchoscopy is indicat- 
ed whenever the information desired can best 
be obtained by flexible bronchoscopy. Spe- 
cific examples indude but are not limited to 
the following (2, 16-18): (1) stridos, (2) per- 
sistent atelectasis; (3) wheezing; (4 recur- 
mv'persistent pulmonary infiltrates; (5) lung 
Iesions of unknown etiology; (65 chronic 
cough; (7) hemoptysis; (8) selective bronchog- 
rapliy; (9) e q u i v d  trachea bronchial foreign 
body (19); (10) to assess poution. patency, or 
airway damagerelatedtaendotracheal or ua- 
chtostbmy tuba; (11) to assess injury from 
toxic inhalation or  aspiration; (12) to obtain 
samples of lower ainvay secretions and/or 
cells by hnchoalvmlar lavage; (13) biush bi- 
opsy and transbronchial biopsy; iittIe dam are 
available on the use of these techniques in 
ptdiatric patients. 

Additional indications for therapeutic flex- 
ible bronchoscopy include (18,M, 21): (1) to 
aid in difficult intubations; (2) therapeutic 
bmnchodveolar lavage (221; (3) removal of 
airway secretions and mucous plugs. Under 
most circumstances, removal of foreign bod- 
ies and abnormal tissue should be carried out 
with the rigid bronchosmpe. 

Flexible bronchoscopy shouId only be per- 
formed when the dative benefits oufweigh 
the risks. Situations that present a serious risk 
of complications during bronchoscopy in- 
clude: (I) coagulopathy or bIeeding diathesis 
that cannot be correaed; (2)massive hemop- 
tysis; (3) severe ainvay obstruction; (4 severe 
refractory hypoxemia; (5) Unstable hemo- 
dynamics including dysrhythmias. Appropri- 
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ate measures to optimize the patient's condi- 
rion should be taken to minimize risk. Al- 
though the patient may not have a condition 
that presents an hcmd risk or relative con- 
traindication to flexible bronchoscopy, the 
procedure should nof be perfamed by inex- 
perienced personnei without adequate super- 
vision or be performed in a setting without 
appropriate equipment and emergency capa- 
bilities. Clinical judgement and appropriate 
assessment of each individual situation is 
mandatory when considering a patient for 
flexible bronchascopy. All bronchoscopy and 
emergency equipment should be appropriately 
sized for the individual patient examined. 

Sedation 

Procedutes should always be performed un- 
der conditions which ensure the physical and 
emotional well-being of the patient. A quiet, 
reassuring atmosphere in the endoscopy suite 
will minimite the need for pharmacotogic se- 
dation. Sedation and topical anesthesia are 
usually indicated. Sedative doses and agents 
vary widely dewding upon the age and med- 
ical mndition of the patient and the prefer- 
ence of the bronchoscopist. In selected cir- 
cumstances, general anesthesia may k prefer- 
able to sedation. 

Comprehensive g u i d e l i  for the use of 
sedation in w a t r i c  pat ients are available (6, 
23). The goal of sedation for pecljatric flexi- 
ble bronchosmpy is to allow the patient to 
remain comfortable while maintaining ade- 
quate =tilation and oxyg&tion despite the 
presence of the bronchoscope b the airnay. 
Significant findings of abnormal airway dy- 
namics may be missed if spontaneous venti- 
Iation and muscle tone are excessively 
depressed by heavy sedation. Conversely, in- 
adequate sedation is mumatic to the patient 
and  precludes an optimal examinasion. 

Consideration should be given to the pIau- 
ment of an intravenous line for W a t r i c  pa- 
tients undergoing flexible bronchoscopy. The 
intravenous route for sedation has the advan- 
tage of allowing titration of the sedative ef- 
fect, rapid reversal of natoot ia ,  and a short- 
er duration of action than with inttamuscu- 
lar or enteral mutes. Patients undergoing 
sedation should have an intravenous line in 
place, or a person skilled in she placement 
of inmvmm lines in children should be pm- 
ent (23). 

Sedation is administered with the patient 
in a recumbent position to muid hypotension. 
An accurate record should be maintained of 
sedative doses. 

Topical Anesthesia 
Effeaive topical amthwia of t h e  airway is 
essential for patient comfort and to abIish . . 
gag md Iaryngeal reflexes. Exarmnauons con- 
fined to an artificial airway or ernemency in- 
tubations are possible exceptions. A r&rd 
of the: delivered anesthetic dose shouId be 
kept. 

The r a p i d  anesthetic selected should have 

minimal toxicity. A 1% or 2% lidocaine so- 
lution is currently the most commonly used 
topical ansthetic agent. 

Complication of pediatric flexible bmnchos- 
copy can genetalIy be divided into two areas: 
( I )  adverse effects of medication used before 
and during the bronchoscopic procedure and 
(2) adverse effects related to the bronchoscop- 
ic examination itself. Adverse reactions to 
medications account for at least half of the 
complications associated with flexible bmn- 
chosmpy (3). 

H ypoxemia complicating flexible bron- 
choscopy may occur requiring the use of sup- 
plemental oxygen during the procedure (11, 
24-27). Increased airway mistance, excessive 
sedation, and disturbanceof ventilation-pw- 
fusion relationships are important causes of 
hypoxemia. 

Other possible complications that the Bron- 
choscopist should guard against are related 
to mediations used for the procedure. Inade- 
quate use of topical anesthesia may result in 
adverse reactions such as laryngospasrn, 
bradycardia, or other mgally mediated phc- 
nomena (3). Inadequate sedation may lead 
to patient djscumfort. On the other hand, ex- 
cessive use of sedation may result in depres- 
sion of respiration. 

Infections compliating flexible bronchos- 
oopy are uncommon. Proper cleaning of the 
instrument i s  required in order to prevent no- 
sommial infection. Post bronchoscopy fever 
may occw, especially following bronehoal- 
veolar lavage. 

Mechanical complications of b ronchosc~  
py may include epistaxis, pneurnothorax, and 
hmoptysis (3,28). Transbronchial biopsy is 
the most common cause o f  bronchoswpy- 
related hemoptysis. 

Training 
Developing skills in flexible bronchoscopy 
should be incorporated into acampreheasive 
program w h e ~ b y  Painees develop expertise 
in &-way anatomy, physiology, and patho- 
physiology as we1I as the necessaq manual 
skills. Such a program should focus attention 
On principles of developmental anatomy and 
physiology of infants, children, and young 
adults. 

Bronchosco~ skills an best taught over 
an extended period of time so that newIy ac- 
quired skills can be practiced under the di- 
rect supervision of a trained bronchoscopist. 
Training of physicians to perform flexible 
bronchoscopy in pediatric patients must in- 
clude four major areas. 

Manual SkiILF 
Competent bronchoscopists must know how 
bronchoscopes operate and how to manipu- 
late the bronchoscope safely in the airways. 
Because the rate of mastwing manual skills 
varies among trainees, i t  is unlikely that any 
specific number of procedures wiil gulraran- 

tee competence. A training program should 
have enough cases to provide trainees with 
a broad exposure to common pediatric air- - 

way problems. Therefore, training programs 
should establish an organized and well- ." 
supervised program that will ensure adequate 
training and experience. 
Physicians should practice using aimay or 

Iung models before attempting to bronche 
scow patients. Trainees should not attempt 
to do &c hoscopy in patients until they ha& 
demonstrated that they know the airnay anat- 
omy. Small animals may serve as valuable re- 
sources to teach ohsenation of aitway dynam- 
ics (29) and nontraumatic manipulation of 
the bronchoscopc 

Bronchoscopy training should bedone d g  
in an environment where supervisory peaon- 
me1 may intervene immediately if difficulties 
arise. Initial procedures on humans should 
be done on patients who are at a low risk for 
significant airway obstruction from the pro- 
cedure. Subsequently, tmhees should advance 
to examination of morecomplicated patients. 

Training programs should retain documen- 
tation of procedures that a trainee has per- 
formed. Such documentation shouId help 
uainingprogmms determine whetherapainet 
has develobed sufficient skills to &om flex- 
i bb  bronchoscopy independent& in pechatric 
patients. Once learned, bronchoscope skills 
must be maintained. 

InterptvtaR'on of Findings 
Learning how to manipulate the bromb - 
scopejsusetnsunless thebronchompbtcan 
interpret what he or she ses. Interpretation 
of findims requires an understanding of put- 
rnonary &iology and developmen& Gat- 
omy and pathology Trainees should be taught 
and then demonstrate an adequate grasp of 
both static findings and dynamic changes in 
the airways and to what degree dynamic 
changes are normal. Before proceeding to in- 
dependent work, the bronchoscopist should 
have sufficient experience with a variety of 
patient problems soas to recognize both nor- 
ma! variants and pathologic conditions. It is 
strongly recommended training program 
use a video system to supervise trainees and 
record endoscopic procedures for review and 
training discussion. 

Learning Indicutions 
One of the most important aspects of b m -  
chosmpy is learning the indications for this 
procedure, Training programs must teach 
trainees haw to determine when a patient may 
benefit from bronchoscupy and how to as- 
sess the risk-benefit ratio. Trainees must 
also understand rhe Emitations of flmible 
broncchoscopy. 

Fiedoion and ?bpical Andhesio 
Bronchoscopists must haw experience with - 
sedation and topical anesthesia in children 
of various ages and with a variety of disease 
processes. 
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