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Objective. To test the hypothesis that the application of 4% 
cocaine-soaked cotton pledgets to each piriform sinus for one 
minute represents a safe and efficacious method of provid-
ing additional topical anesthesia for fiberoptic bronchoscopy. 
Materials and Methods. We retrospectively reviewed all FBs 
performed at Mayo Clinic Jacksonville from January 1999 to 
April 2004. Data abstracted included periprocedural compli-
cations and doses of midazolam and fentanyl used in the FBs 
with or without topical cocaine application in addition to the 
usual anesthesia with topical xylocaine. The Wilcoxon rank 
sum test was used for statistical analysis. Results. We identi-
fied 92 FBs where topical 4% cocaine was used. A sample of 
80 FBs without cocaine use served as the control group. There 
were no periprocedural complications in either group. There 
was significantly less fentanyl use in the cocaine versus the 
control group (P<0.0001, the median dose 75 vs. 100 mcg, 
respectively). There was no significance in midazolam use in 
the cocaine versus the control group (p = 0.16). Conclusions. 
Topical application of 4% cocaine to each piriform sinus in 
addition to standard xylocaine is safe. Its use is associated 
with significantly less use of fentanyl. Clinical implications. 
The use of topical cocaine may allow FB to be performed with 
less systemic narcotic use.
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Introduction

Fiberoptic bronchoscopy (FB) is a common 
and useful procedure in a variety of clinical 
settings. There is consensus that FB should 
be performed in the safest and most com-
fortable manner possible. Interventions to 
maximize safety and comfort include appro-
priate monitoring, topical airway anesthesia 

and sedative medication use.  However, the 
ideal anesthetic for diagnostic FFB remains 
undefined (1-4).

Cocaine is an extremely useful drug for 
various endoscopic procedures, with un-
rivaled vasoconstrictive and decongestant 
properties (5, 6). Cocaine has been success-
fully used topically as an anesthetic in FB 
(7-9). It was first introduced as a surface an-
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esthetic in 1884 in Vienna, by Koler in oph-
thalmology and by Jelinek in laryngology 
(10). The “merits” of cocaine made the back 
cover of the first issue of the Laryngoscope 
in 1896. In the early 1900’s, it was prescribed 
for colds and hay fever in addition to be-
ing sold directly to the public. However, the 
subsequent development of cocaine abuse 
resulted in regulation of its use in 1914 with 
the passage of the Harrison Anti-Narcotic 
Act (11). Continued medical use of cocaine 
was limited to topical anesthesia. However, 
because of concerns with toxicity, abuse po-
tential, and extensive record keeping, even 
the use of topical cocaine began to decrease 
in the late 1980s (12).

Intratracheal instillation of cocaine, 
which results in rapid systemic absorption, 
has led to cardiovascular toxicity (13, 14). 
However, different methods of anesthetic ap-
plication have different absorption profiles 
(5, 15). We hypothesized that the application 
of cotton pledgets soaked in topical 4% co-
caine to the piriform sinuses may result in 
potentially less systemic absorption and side 
effects. The rationale for piriform sinus ap-
plication is that the superior laryngeal nerve 
conveys impulses for the laryngeal cough 
reflex (16, 17) and the laryngeal sensory 
fibers innervate the caudal end of the piri-
form sinus (18). Previous reports have con-
firmed that laryngeal anesthesia with topical 
cocaine application resulted in a substantial 
decrease or a complete disappearance of af-
ferent superior laryngeal nerve (SLN) activ-
ity (19). Similarly, complete anesthesia of the 
SLN abolished the cough reflex after inhala-
tion of a nebulized chemoirritant solution of 
tartaric acid (16).

Although others and we utilize this tech-
nique successfully, no study has previously 
examined its safety or efficacy. In order to 
study the feasibility of topical cocaine ap-
plication to the bilateral piriform sinuses as 
a supplemental anesthesia for FB, we per-
formed a review of all FBs performed at 

Mayo Clinic Jacksonville from January 1999 
to April 2004. 

Materials and methods

The study was approved by Mayo Clinic’s 
Institutional Review Board as a minimal 
risk study. From the medical record data, we 
identified 1615 bronchoscopies performed 
at our institution over a period of 5 years. 
This database included patients undergoing 
bronchoscopy in the outpatient, inpatient, 
and intensive care unit settings as well as fol-
lowing lung transplant.

We aimed to identify 100 outpatient FBs 
performed with the use of topical cocaine 
in addition to routine anesthesia with xy-
locaine. The control group was formed by 
selecting every 16th FB from the medical re-
cord list to match the proposed number of 
one hundred FBs with cocaine use. These 
two groups, cocaine and control, were com-
pared by required doses of sedation with 
midazolam and fentanyl. Statistical analy-
sis was performed using the Wilcoxon rank 
sum test.

 Data abstracted included patient char-
acteristics (age, gender, indication for FB), 
periprocedural complications (arrhythmias, 
desaturations and intractable cough), and 
doses of midazolam and fentanyl used in 
the FBs with or without topical cocaine ap-
plication. All patients were routinely moni-
tored according to the institutional protocol. 
Pulse oximetry and a single lead EKG were 
continuously recorded during the proce-
dure, and automated non-invasive blood 
pressure was monitored every 5 minutes. All 
patients received supplemental oxygen at 2 
to 5 l/minute via nasal cannula to maintain 
oxygen saturation above 90%. Conscious 
sedation was achieved with midazolam and 
fentanyl in almost all patients, with doses 
administered initially and during the proce-
dure at the bronchoscopist’s discretion. 
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Anesthesia was achieved with a 2% vis-
cous xylocaine gargle and 4% nebulized xy-
locaine prior to procedure and aliquots of 
2% xylocaine instilled during the procedure. 
In the cases where cocaine was used, cotton 
pledgets soaked in 4 ml of 4% cocaine were 
applied via Jackson laryngeal forceps to the 
bilateral piriform sinuses for the duration of 
one minute, in addition to routine anesthe-
sia with xylocaine.

Results

We identified 92 FBs where topical 4% co-
caine was applied to the bilateral piriform 
sinuses for the duration of one minute prior 
to the procedure. A sample of 80 FBs with-
out cocaine use served as the control group. 
Twenty cases out of the original 100 cases 
in the control group were excluded because 
either they were performed on intubated 
or post-transplant patients or cocaine use 
was subsequently documented. No further 
control cases were included to match the 92 
cases with cocaine use due to adherence to 
the pre-study protocol.

Indications and patient data

The median age of all 172 patients was 69 
years. There were 88 males and 84 females. 
The most common indications for the bron-
choscopy were: known or suspected cancer, 
pulmonary infiltrate and pulmonary nod-
ule. The remainder of bronchoscopies were 
performed for: hemoptysis, cough or other 
miscellaneous reasons. The baseline char-
acteristics of patients in both groups are 
shown in Table 1. There were no significant 
differences between the cocaine and the 
control groups in regards to age, gender or 
indication for FB, except for patients with 
infiltrates.

Table 1 General characteristics

Characteristics Cocaine  
(n = 92)

Control  
(n = 80)

p 

Age, median  
(1st and 3rd quartile)

70 (64, 75) 67 (59, 75) NS

Male/Female 51/41 37/43 NS

Indication (n; %)

Infiltrate 12 (13) 24 (30) < 0 .044

Cancer 44 (48) 31 (39) NS

Nodule 13 (14) 9 (11) NS

Hemoptysis 11 (12) 6 (7 .5) NS

Cough 5 (5 .5) 6 (7 .5) NS

Other 7 (7 .5) 4 (5) NS

Safety

The application of topical anesthesia with 
4% cocaine by the technique previously 
described did not result in adverse effects. 
There were no episodes of arrhythmias and 
no procedure had to be prematurely ter-
minated because of desaturations in either 
group. There was no intractable cough peri-
procedurally in either group. 

Efficacy

The topical application of cocaine resulted 
in the use of less conscious sedation. Fentan-
yl use in the cocaine group was significantly 
lower than the control group (P<0.0001, the 
median dose 75 vs. 100 mcg, respectively). 
There was no significant difference of mid-
azolam use in the cocaine compared to the 
control group (p = 0.16) (Table 2). 

Table 2 Doses of fentanyl and midazolam used in 
the cocaine and the control group

Median dose  
(1st, 3rd quartile)

Cocaine Control P-value

Fentanyl (mcg) 75 (50, 75) 100 (50, 125) <0 .0001

Midazolam (mg) 2 (2, 3) 2 (2, 3 .5) 0 .16

Emir Festic et al .: Topical cocaine use in bronchoscopy
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Discussion

Bronchoscopic technique is not standard-
ized. Controversies exist with regard to 
premedication before FB and this depends 
on the personal experience of individual 
operators (1, 3, 15). For local anesthesia, a 
variety of agents have been used (7-9). The 
preferred sedative medications are opiates 
and benzodiazepines, alone or in combina-
tion (15, 20-21). Combined sedation with a 
benzodiazepine and an opiate allows a re-
duction in the dose of supplemental local 
anesthesia (22). However, the routine use of 
sedative medications may potentially have 
untoward side effects (15, 21). Since there 
are reports of routine diagnostic FB being 
performed adequately with little or without 
any sedation (23-25), the risk-benefit con-
siderations become more important.

In order to evaluate the safety and effica-
cy of topical cocaine, we analyzed the group 
of patients that received topical anesthesia 
with 4% cocaine applied to the bilateral piri-
form sinuses in addition to routine anesthe-
sia with xylocaine. When applied topically 
with the technique described, cocaine use 
did not result in any known adverse effects 
among 92 patients in our cohort. 

The main reasons why cocaine use de-
creased over the years were its toxicity due 
to systemic absorption, the potential for 
transfer of infectious agents and extensive 
record keeping (12-13, 27-28). In our co-
hort, the dose used for anesthesia was rela-
tively small and with topical administration 
as described, systemic absorption was likely 
insignificant. This is supported by the lack 
of untoward side effects. In the past, a co-
caine topical solution had to be prepared by 
pharmacy personnel, but currently a com-
mercial, 4 ml-vial of 4% cocaine is available. 
This eliminates the risk of contamination 
with various microorganisms that was re-
ported in the past (27-28). In contrast to the 
colorless cocaine solution, which was used 

in the past and could not be distinguished 
by the naked eye from other anesthetic so-
lutions, the commercially available solution 
is dark green in color and no dye needs to 
be added.  Following these improvements in 
manufacturing and packaging, the require-
ments for record keeping for medical usage 
of cocaine are similar to those indicated for 
any other controlled substance. The results 
of the study also showed that patients who 
had additional anesthesia with 4% cocaine 
required less opiate medication. The pro-
posed mechanism is that the cough reflex 
is abolished or significantly decreased after 
anesthesia of the piriform sinuses, thus al-
lowing bronchoscopy to be performed with 
less systemic sedation, especially with less 
narcotic medication use. A study on both 
human and animal subjects demonstrated 
abolishment of the cough reflex after laryn-
geal anesthesia with topical cocaine applica-
tion (19). The nerve responsible for afferent 
impulses for the cough reflex is the superior 
laryngeal nerve (16-17), which also inner-
vates piriform sinus (18).

The control of coughing was shown to 
be of paramount importance for the qual-
ity of a bronchoscopy, as this facilitates ease 
of viewing the bronchial tree and obtaining 
good biopsy samples (29). Moreover, an ex-
cessive cough can increase the risk of com-
plications or prevent the performance of 
invasive procedures during bronchoscopy. 
Coughing raises intrathoracic pressure lead-
ing to an increased risk of pneumothorax 
during transbronchial biopsies (30). In a 
Swiss study, a significant number of patients 
considered a cough to be the worst side ef-
fect of bronchoscopy (31). For all these rea-
sons and to have better control of coughing, 
bronchoscopists tend to use opiate medica-
tions. The primary action of the currently 
available opiates is on the central cough 
pathway. The antitussive effect is mediated 
predominantly by m receptors with a pos-
sible role for k receptors (32). 
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Although efficient in controlling the 
cough, opiate medications were shown to 
result in more hypoxic complications (29), 
more unwanted dysphoria (24) and their use 
prolongs recovery time (33). The results of 
our study and these observations call for a 
proper balance between sedation and anes-
thesia with the goals of increased comfort, 
safety, and efficacy as well as reduced cost in 
bronchoscopic procedures.

Potential shortcomings of this study are 
inherent in its retrospective design, patient 
sampling, and lack of standardized ap-
proach to sedative dosing. However, poten-
tial uncontrolled variables were unlikely to 
affect the major statistical significance that 
was observed in fentanyl use. Based on our 
results that suggest improvements in safety 
and efficacy of cocaine, its use has recently 
increased at our institution.

Conclusion 

In conclusion, our data suggest that topical 
application of 4% cocaine to each piriform 
sinus, in addition to standard xylocaine, is 
safe and feasible. Its use is associated with 
the use of significantly lower doses of fen-
tanyl.  This may allow FB to be performed 
with less systemic narcotic use. Future pro-
spective studies systematically addressing 
the impact of reduced narcotic use in the 
setting of topical cocaine use would be in-
structive.
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