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Indications for flexible fiberoptic
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Introduction

Flexible fiberoptic bronchoscopy (FOB) and
associated procedures have a relevant diagnostic
and therapeutic value [1, 2]. In general, complica-
tion rates are low with a morbidity of <1% and 0%
mortality [3, 4]. FOB is now commonly per-
formed, and the number of elderly patients under-
going the procedure is increasing [5]. Guidelines
on the diagnostic use of FOB by the British Tho-
racic Society do not consider age to be a barrier to
its application [1]. This statement is mainly based
on studies performed in the 1980’s [6-9]. Howev-
er, only a minority of patients included in these
studies were aged 75 years and older (very elder-
ly). More recently, a group of 219 people, aged 70
years or older, who underwent FOB procedures,
were prospectively examined [5]. Risk for adverse
events was found to increase with age [5]. In addi-
tion indications for FOB also changed with the pa-
tients’ age [5-10].

The number of applications for FOB proce-
dures in elderly patients will likely grow tremen-

dously in the near future with expanding appli-
cations in clinical medicine [11] and research
[12-14]. In particular, the role of FOB proce-
dures in lung cancer continues to expand. Since
the peak incidence of lung cancer is now be-
tween 75 and 80 years of age [15, 16], FOB is
likely to be performed more frequently in very
elderly patients.

The purpose of this study was to retrospective-
ly examine the indications and the frequency of
adverse events of FOB and of its associated rou-
tine procedures, in very elderly patients attending
a teaching university hospital.

Methods

FOB data was obtained by comprehensive re-
view of inpatient and outpatient charts and bron-
choscopy reports from the database of the Bron-
choscopy Unit. We retrospectively examined the
records of all patients, aged >50 years, who under-
went FOB between 1 January, 2003 and 31 April,

Keywords: Bronchoscopy, age, elderly, safety.

1 Department of Clinical Sciences, Section of Respiratory Diseases, University of Parma, Parma,
2 Respiratory Pathophysiology Unit, Sesto San Giovanni Hospital, Sesto San Giovanni, Italy.

Correspondence: Raffaele D’Ippolito; Clinica Pneumologica, Padiglione “G. Rasori”, Università di Parma, Via Rasori 10,
43100 Parma, Italy; e-mail: rdippolito@ao.pr.it

ABSTRACT: Indications for flexible fiberoptic bron-
choscopy and its safety in the very elderly. R. D’Ippolito, 
A. Foresi, C. Castagnetti, S. Gesualdi, A. Castagnaro, 
E. Marangio, D. Olivieri.

Aim. To evaluate the indications and the safety of
fiberoptic bronchoscopy (FOB) with bronchoalveolar
lavage (BAL), protected specimen brushing (PSB), endo-
bronchial biopsy (EBB), and transbronchial biopsy (TBB)
in a population of very elderly patients.

Methods. We performed a retrospective study of all
adult patients, aged 50 years or older, who underwent
FOB in the Bronchology Unit of the University of Parma
Hospital between 1 January, 2003 and 31 April, 2005.
Bronchoscopy records of 436 consecutive patients, includ-
ing 191 patients, 75 yrs of age and older (“very elderly”;
=>75 yrs), were reviewed.

Results. Patients aged <75 years and aged =/>75 years
were no different with regard to gender, BMI, baseline
FEV1/FVC ratio, baseline SaO2, and blood pressure. The
primary indication in patients aged <75 years, was to assist
in the diagnosis of a pulmonary mass of unknown aetiology
(33%) and to remove secretions in the very elderly patients
(31%). Indications for FOB and sampling procedures in the
two groups were similar. Approximately 30% of patients in
each group required supplemental oxygen during the pro-
cedure and fever occurred in 9.2% and 10.3% of patients,
respectively.Hypertension and bleeding were relatively rare
and did not occur more often in the very elderly.

Conclusions. Indication for FOB did not vary with
age and adverse events in both groups were uncommon
and generally not severe.
Monaldi Arch Chest Dis 2007; 67: 1, 23-29.
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2005, at the University of Parma Hospital for clin-
ical purposes. FOB reports, completed by the at-
tending bronchoscopist and technician, contained
indications, anaesthesia, procedures, findings, and
adverse events. Adverse events were monitored
for 24 hours following a standard protocol for fill-
ing out bronchocopy reports.

Bronchoscopy procedures

FOB and diagnostic techniques were per-
formed as recommended by the American Tho-
racic Society [17], the British Thoracic Society
[1], and ACCP [18], slightly modified.

After obtaining informed consent, patients
fasted for at least 8 hours prior to the procedure. A
peripheral intravenous catheter remained inserted.
All patients were in the supine position and un-
derwent bronchoscopy by a flexible fiberoptic
bronchoscope (Olympus PE; Japan). All subjects
received IM atropine (0.5 mg), unless contraindi-
cated. If necessary, IM diazepam was adminis-
tered for sedation (5-15 mg). Local anaesthesia
was performed by inhalation of an aerosol solu-
tion of 2 ml of 2% lidocaine followed by the suck-
ing of a 20 mg tablet of tetracaine 15 min before
FOB. The bronchoscope was inserted nasally and
the oral route was used as a second choice. Three
aliquots of lidocaine (100 mg in 5 ml) were ad-
ministered during FOB (glottis, left and right
bronchus level). Sampling during the procedure
was individualised for each case and included
bronchoalveolar lavage (BAL), protected speci-
men brushing (PSB), endobronchial biopsy
(EBB), and transbronchial biopsy (TBB). The
choice of sampling procedure during FOB was at
the bronchoscopist’s discretion. The standard se-
quence of sampling techniques used was: BAL,
PSB, EBB, followed by TBB. During all bron-
choscopy procedures, patients were connected to a
computerised electrocardiographic recorder and
pulse oxymeter (Cardiolife Nihon Kohden Defib-
rillator, model TEC-7521G; Tokio; Japan), using
a finger probe on the left hand. Blood pressure
was measured through a sphygmomanometer. All
bronchospy procedures were done under the su-
pervision of an expert operator (RD), assisted by
a trained bronchoscopy technician. All patients
signed an informed consent before FOB.

EBB were taken from various sites using a
coated disposable biopsy forceps (Olympus FB
19c-1 or FB 211; Tokio; Japan). A minimum of
three biopsies were taken.

PSB was done where required using a dispos-
able cytology brush (Olympus BC 202d-3010;
Tokio; Japan) [19].

BAL was carried out as previously described
[20]. The bronchoscope was wedged into a seg-
ment of the right middle lobe, and three 50-mL
aliquots of sterile saline solution, warmed to 37°C,
were instilled into the subsegmental bronchus. Flu-
id was gently aspirated immediately after each
aliquot was introduced, and collected in a sterile
container.

TBB was performed under fluoroscopic guid-
ance. The bronchoscope was wedged in the de-
sired segment. The forceps (Olympus FB 19c-1
or FB 211; Tokio; Japan) were then extended to
the lung periphery to reach the desired position.
Patients were asked to exhale and the open for-
ceps was advanced and then closed. The proce-
dure was repeated 3 to 5 times to obtain adequate
samples.

Exclusion criteria for FOB which included
PSB, EEB and TBB were: platelet count <50,000
thrombocytes·mm–3; activated partial thrombo-
plastin time ≥50 s or prothrombin time ≤75%); and
haemodynamic instability. Had a severe adverse
event occurred, trained technicians and an anaes-
thetist would have been available with resuscita-
tion equipment and standard protocols. Once the
procedure was completed, outpatients were taken
to a recovery area for about 180 minutes before be-
ing discharged.

Laboratory Data

Laboratory data from each patient was record-
ed and included WBC count, urea, prothrombin
time, and platelet count.

Flow-volume loops and arterial blood gasses
were also measured when warranted, based on the
patients’ characteristics and their clinical condi-
tions.

Adverse events

All adverse events due to FOB and within 24
hours following the procedure, were detected by a
retrospective chart review [21]. Adverse events
were defined as events of FOB and related proce-
dures occurring during or after FOB, even if there
were no apparent causal relationship to FOB.

Prospectively recorded adverse events included
the following: haemoglobin oxygen desaturation
(below 90%) requiring supplemented oxygen or an
increase in the fraction of inspired oxygen deliv-
ered by nasal cannula; hypotension/hypertension;
bleeding, described as mild or severe by the bron-
choscopist; arrhythmia requiring discontinuation of
the procedure; bronchospasm; stridor/tirage; fever
(defined as an axillary body temperature ≥38°C);
vomiting; myocardial infarction; pneumothorax;
life-threatening cardiac arrhythmia; or death. An
event was considered major if it resulted in inter-
ruption of the procedure. Adverse events were doc-
umented either at the end of FOB or at clinic re-
view. Chest radiographs were obtained to deter-
mine whether a pneumothorax had occurred after
FOB with TBB.

Statistical analysis

Data was presented as mean ± SD. Differences
between groups (age <75 years or =>75 years)
were examined by unpaired Student’s t test, by
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Fisher’s Exact Test, and by χ2 for trends. A p val-
ue of 0.05 was considered to indicate statistical
significance.

Results

We selected bronchoscopy records of 301 pa-
tients who underwent FOB. FOB was performed
transnasally in 98% of cases. To facilitate the in-

terpretation of the results, patients were divided in-
to two groups according to their age (group 1: age
<75 years, n=245 and group 2: age =>75 years,
n=191). Their baseline characteristics are shown in
table 1. Mean age was 64.7 yrs in group 1 and was
81.6 yrs in group 2. Group 2 included significant-
ly more patients who had never smoked (p<0.05;
table 1), and more inpatients (p<0.01; table 1). An-
thropometric characteristics and clinical data were
well balanced in the two groups. As expected,

Table 1. - Patient characteristics at baseline

Group 1 Group 2
Age <75 years Age >/= 75 years p Value

No. 245 191

Age, yr 64.7 (6.8) 81.6 (5.4) 0.001

Gender
– Male 164 112
– Female 81 79 NS

BMI 26.6 (4.7) 24.2 (3.9) NS

Smoking habit, %
– Never smoked 27.7 40.8
– Ex-smoker 41.2 37.3
– Current 31.0 21.9 0.05

WBC (x 100 ml) 8792 (4355) 9709 (4843) NS

Platelets (x103x100 ml) 274 (108.7) 268 (106.0) NS

Prothrombin time, % 88.5 (20.8) 86.9 (21.1) NS

Heart rate, bpm 81.9 (18.3) 81.5 (19.6) NS

Diastolic BP (mmHg) 80.5 (8.7) 79.9 (7.9) NS

Sistolic BP (mmHg) 133.4 (19.8) 136.0 (18.4) NS

Lung function*
– FEV1, L 1.92 (0.72) 1.63 (0.57) 0.02
– FEV1, % predicted 74.5 (23.2) 70.5 (23.3) NS
– FEV1/FVC 68.6 (13.3) 63.9 (13.6) NS

DLCO, % pred.** 65.7 (23.5) 63.9 (23.5) NS

Arterial blood gas analysis***
– PaO2, mmHg 70.1 (12.9) 67.1 (11.8) 0.05
– PaCO2, mmHg 40.6 (7.1) 41.3 (8.6) NS
– pH 7.44 (0.04) 7.43 (0.05) NS

SaO2, % 95.6 (2.6) 94.9 (3.2) NS

Requiring supplementary Oxygen, % 7.7 8.4 NS

Admission status, %
– Inpatient 66.5 84.2
– Outpatient 33.5 15.8 0.01

Values are mean and SD in parenthesis
* measurements were taken in only approximately 50% of patients in each group,
** measurements were taken in only approximately 30% of patients in each group,
*** measurements were taken in only approximately 75% of patients in each group.
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mean PaO2 value was lower in the very elderly
(p<0.05, table 1). Long-term oxygen supply was
administered to 7.7% and 8.4% of patients, respec-
tively (table 1).

The primary clinical indications for FOB and
the sampling methods used are reported in table 2.
The primary indication in patients aged <75 years,
was to assist in the diagnosis of a pulmonary mass
of unknown aetiology (33%) and to remove secre-
tions in the very elderly patients (31%). Differ-
ences between groups were not statistically signif-
icant. FOB without any additional procedure was
more frequently performed in the very elderly (125

patients vs 100 patients; p<0.01). Sampling meth-
ods in the two groups were not different (table 2).
EBB was the most commonly performed proce-
dure in both groups.

Bronchoscopy adverse events are listed in
table 3. There was no death associated with FOB.
None of patients required mechanical ventilation
after FOB procedures. No procedure was inter-
rupted as a result of a major adverse event. Patients
requiring supplemental oxygen due to acute wors-
ening of oxygenation status during or after FOB
were similar in the two groups (approximately
35%; table 3). Overall, patients requiring supple-

Table 2. - Indications and sampling methods

Group 1 Group 2
Age <75 years Age >/= 75 years p Value

N=245 N=191

Indications, %
– Mass 33.9 21.9
– Hemoptysis 7.3 4.3
– Collapse or consolidation 19.2 24.6
– Retained secretions 18.8 31.9
– Others 20.8 17.3 NS

Sampling method, %
– BAL 21.1 16.5
– PSB 21.6 26.8
– EBB 42.2 45.4
– TBB 15.2 11.3 NS

Table 3. - Bronchoscopy adverse events

Group 1 Group 2
Age <75 years Age >/= 75 years

N=245 N=191

Supplemental Oxygen* 86 (35.1%) 66 (34.6%)

Hypertension 9 (3.7%) 7 (3.7%)

Hypotension 1 (0.4%) 0

Bleeding/hemorrhage 8 (3.3%) 4 (2.1%)

Bronchospasm 2 (0.8%) 3 (1.6%)

Stridor/Tirage/Laryngospasm 2 (0.8%) 0

Fever* 22 (9.4%) 21 (10.9%)

Vomiting 2 (0.8%) 0

Myocardial infarction 0 0

Pneumothorax 1 (0.4%) 0

Arrhythmia 0 0

Death 0 0

* see text for definition.
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mental oxygen did not have significantly lower
baseline FEV1 values, expressed as percent of pre-
dicted (72.7% vs 77.4%). Similar results were
found within each patient subgroup. Fever devel-
oped in about 10% of patients in both groups (table
3). Baseline WBC count in those who developed
fever, was not higher compared to those who did
not. Local bleeding at the biopsy sites was gener-
ally minimal. Only two patients in group 1 re-
quired intervention with topical adrenaline. Pneu-
mothorax occurred in only one patient who under-
went FOB without any biopsy procedure.

Discussion

Our results suggest that indications for FOB
did not vary remarkably with age. This confirms
the conclusions of a comprehensive review article
[10]. However a recent study suggests an increas-
ing indication for mass and pulmonary nodules
with increasing age [5]. This discrepancy is likely
related to different prevalence of the diseases, dif-
ferences in institutional missions, and to selection
criteria for the patients. In addition, we arbitrarily
established a predefined age cut-off of 75 years
whereas others included all adults (>= 18 years)
[5]. When examining data in the same age range
(i.e. >50 years) from this study [5], it seems that
there is very little difference in bronchoscopy indi-
cation, as in our report. Since aging is a continu-
um, defying the age cut-off is always arbitrary.
However, changes in population demography and
pathophysiological condition suggest that the cur-
rent cut-off of 65 years should be changed to those
over 75 years [22].

Fever after FOB is a well-known adverse re-
action. Its incidence in adults is variable accord-
ing to different reports. Fever was associated
with FOB in 2.5% of 281 procedures in the study
by [23]. While in other studies 5% [24] and 16%
[25] of adult patients presented a fever after
FOB. We found an incidence of fever in approx-
imately 10% of patients. Thus, our results are in
line with previous reports. Differences in under-
lying pulmonary diseases, diagnostic techniques
during FOB, inclusion of immunocompromised
patients, prior antibiotic or corticosteroid thera-
py and the definition of fever may account for
the discrepancies in the incidence of fever. Vari-
ous clinical parameters were associated with
fever after FOB by univariate analysis. However,
only the final diagnosis of pulmonary tuberculo-
sis and the severity of bleeding were identified as
independent risk factors for fever by multivariate
analysis [24]. According to previous studies,
postbronchoscopy fever is associated with ad-
vanced age [25-27]. Our results do not support
these findings [24].

Although there is a debate concerning the
need for sedation in FOB [28, 29], we always per-
formed non-sedated bronchoscopy with very few
exceptions. Rather old studies suggested that se-
dation was implicated as the cause of major averse
events resulting from FOB [3, 30]. More recent

studies did not confirm these findings [31, 32].
Sedation, in combination with topical anaesthesia
and mechanical obstruction from the endoscope,
results in hypoxemia [29]. Although we did not
routinely apply sedation, a consistent rate of pa-
tients (approximately 1/3) in both groups required
supplemental oxygen. Our results are consistent
with previous findings showing that 86% of pa-
tients did not require routine oxygen supplemen-
tation [31]. At odds with previous findings [31,
33], we found that FEV1 is not a risk factor for
oxygen supplementation even in the very elderly
and a fall in oxygen saturation may occur at any
FEV1 level. We would expect a higher rate in the
very elderly since baseline PaO2 was lower at
baseline in this group. The absence of difference
likely reflects diversity in the bronchoscopy pro-
cedures between the two groups and could also be
related to patient selection. It is unlikely that more
severely ill elderly patients would undergo any
FOB due to the higher risk of serious side effects
and to comorbidities.

Serious cardiac adverse events, such as atrial
and ventricular arrhythmias, myocardial ischemia,
angina, and cardiac arrest are uncommon [3, 5, 30,
34-36]. They have been linked to sedation, hypox-
emia [37], passage of the bronchoscope through
the vocal cords [34], and pre-treatment with lido-
caine anaesthetic. Thus, the absence of any serious
cardiac event in our population could likely be ex-
plained by the absence of sedation, by accurate and
quick oxygen supplementation during FOB, by the
professional skill and experience of the broncho-
scopist and by the amount of lidocaine adminis-
tered to the patients. Although the cough reflex is
reduced in the elderly [38], we did not change their
premedication.

Approximately 300 mg of lidocaine was ad-
ministered. Despite the fact that this exceeded the
recommended highest dose [1], it has been demon-
strated not to be toxic [30, 40] even in the very el-
derly [41], despite a prolonged half-time elimina-
tion [42]. Moreover it might exert a protective ef-
fect against the development of major arrhythmias
during the procedure [43].

Deaths are also mostly due to cardiovascular
effects. No death occurred in our population of
very elderly, indirectly suggesting that even in this
population the death rate during FOB is rather low
[36].

Some limitations of this study must be ac-
knowledged:

First, FOB was carried out in a dedicated oper-
ational unit of the university, with the cooperation
of skilled personnel.

Second, the absence of differences in serious
side effects between the two age groups were in-
deed related to their low prevalence, but we cannot
exclude that it might also be related to patient se-
lection since it is unlikely that more severely ill el-
derly patients would undergo FOB due to the high
risk and to comorbidities; and

Third, TBB was performed in relatively few
patients to draw any firm conclusion on the safe-
ty of this procedure in the elderly. The overall
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message may not be applied to a large variety of
medical settings. A prospective evaluation of risk
factors for bronchoscopy procedures due to the
associated comorbidities in the elderly is still
lacking.

In conclusion, despite the wide use of FOB as
a diagnostic and therapeutic tool, to our knowl-
edge, this is the first study to examine the indica-
tion and safety profile in a large population of very
elderly patients. This retrospective study conduct-
ed in a university hospital clearly shows that FOB
is safe and adverse events are uncommon and gen-
erally not severe. Transient fever is a relatively fre-
quent adverse event, whereas other minor or major
adverse events are less frequent and not associated
with the patients’ age. These results in “octogenar-
ians” should help quash any reluctance to consider
FOB even in the very elderly.
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