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Abstract Endonasal surgery is already very common and its importance is increasing.
Successful anaesthesia in endonasal sinus surgery is of critical importance for the
success of the procedure and many surgeons prefer to use cocaine for this purpose.
However, there is a great body of evidence that suggests that use of cocaine, even
in experienced hands, can cause rapid, unexpected and severe toxic reactions.
Therefore, its use in endonasal surgery can no longer be recommended, especially
since better tolerated alternatives are available for topical and infiltration an-
aesthesia. These alternatives include lidocaine (lignocaine) and tetracaine (panto-
caine) in combination with epinephrine (adrenaline), naphazoline or oxymetazoline.

1. Anaesthesia During Endonasal tion of cocaine and epinephrine (adrenaline) ap-
Surgical Procedures plied as a paste is widely uséd!
. Other commonly used agents include lidocaine

Endonasal surgical procedures are among thgignocaine), tetracaine (pantocaine) in combina-
most common procedures performed by the otolargon with epinephrine, naphazoline or oxymetazo-
yngologist. They include a wide range of different ;o
operations such as septoplasty, rhinoseptoplasty, |, section 2, the history of endonasal sinus sur-
conchal surgery and paranasal sinus surgery. ery is described to demonstrate how surgical

Some of these procedures are mainly performeaeeds influence the type of anaesthesia. Modern
under local or reg|(_)nal angesthe5|a, others undefathods of performing sinus surgery have rapidly
general anaesthesia and in some procedures t&en over from other surgical techniques as a re-
type of anaesthesia used depends on the surgicdlj; of the availability of appropriate optical tools

technique or instrument that is used, or on the skilf, .y a5 operating microscopes and endoscopes.
and experience of the surgeon.

. Suc_c_essful anaesthesia in.endonasal sinus surgery 5 endonasal Sinus Surgery

is of critical importance for patient comfort, to reduce

bleeding and for safety during the procedure. As classically taught, endoscopic sinus surgery
Topical anaesthetics and/or vasoconstrictors aris most safely performed under local anaesthesia.

used in most intranasal procedures, either in addi- If properly performed, local anaesthesia pro-

tion to general anaesthesia or alone. The combinaddes good surgical conditions, minimising dis-
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comfort to the patient. Additionally, it is argued nate, the sphenoethmoidal areas, the middle me-
that local anaesthesia is superior to general anaeatus and then anteriorly between the septum and
thesia with regard to the safety of the procedure. middle turbinate. Special care should be taken that
Endonasal surgical procedures were employedhe lateral nasal wall at the attachment of the mid-
by Hajek3! and Hallé in surgery on the ethmoidal dle turbinate, the uncinate process and the agger
cell system at the beginning of this century. How-nasi region are all in contact with the solution.
ever, the improvement and refinement of surgical The pledgets are left in place for at least 10 min-
procedures, which is still ongoing, was only madeutes and then removed from the side to be operated
possible by the introduction of optical aids. Ac- upon first.
cording to Luckhapt et alf! Bozzini and Nitze laid Infiltration anaesthesia is then performed along
the foundations for the start of optical endoscopythe uncinate process and the insertion of the middle
the next major step was the development of rod lenturbinate using a special septal needle. The solution
optics by Hopking®! This type of optical endos- is injected using endoscopic control under the mu-
copy was used by Messerklingét to gain basic cosa until blanching indicates sufficient injection.
knowledge of the pathophysiology of the nose and Only rarely are amounts of more than 1 to 1.5ml
the sinuses and to develop his approach to funcsolution required for each side. One to 2 minutes
tional sinus surgery. after injection, surgery can begin. If the patient re-
Modern endonasal surgical procedures use opports pain during the procedure, soaked pledgets
tical instruments to improve the surgeon’s depthcan be used again to pack the respective area
perception of the surgical site. Thus, modern sinusoosely.
surgery is either endoscofié®! or microscopic
surgeny?1-251 Areas at risk for potential surgical 4. Agents Used for Topical Anaesthesia
complications, such as the skull base in the anterior
and posterior ethmoid, especially in the area of the 4.1 cocaine
anterior ethmoidal nerve, the orbit and structures
such as the optic nerve and carotid artery, have Cocaine was the first local anaesthetic in mod-
markedly increased pain sensitivity. Under local€rn medicine. Itis still widely used, particularly for
anaesthesia, the patient is able to indicate to thBasal surgery. This is due to its unique property to
surgeon, when pain is increased, thereby providingrovide fast and profound anaesthesia together
additional anatomical guidance to the surgeon. With vasoconstriction and shrinkage of swollen
An additional benefit of local anaesthesia is thatmucosas. However, the extensive vascular supply
by using this technique, endoscopic sinus surger@f the nasal mucosa can lead to rapid and massive

can be performed as an outpatient-procedure.  Systemic absorption of cocaine resulting in severe
cardiovascular and central nervous system reac-

tions[26-29]
Cocaine was used for centuries by the Incas for
religious and medical purpos&8. When the
Cotton pieces of about 2 1cm secured by a Spaniards wentto Peru, they used the drug’s unique
ligature tail are placed into a metal dish containingproperties to increase stamina and to alleviate hun-
the anaesthetic mixture, soaked, and wrung out afger and thirst when they forced the natives to work
ter removal in order to avoid superfluous solutionin silver mines. Koller and Freud introduced co-
running into the nasopharynx and being absorbedaine into ophthalmological surgery in 1884, and
or swallowed. These pledgets are then introduceghortly thereafter, Hall used it for dental opera-
with bayonet forceps into the nasal cavity begin-tions[20:31
ning at the entrance of the middle meatus. Further Cocaine is a complex alkaloid, benzoylmethyl-
pledgets are placed at the end of the middle turbiecgonine and an ester of benzoic acid. It belongs to

3. Technique for Local Anaesthesia for
Functional Endoscopic Sinus Surgery
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the tropane family of natural alkaloids. Other produced, norcocaine is the only one that is phar-
members of the family include scopolamine andmacologically activé3>36]

atropine. Cocaine is obtained from the leaves of the Today, cocaine is used almost exclusively as a
coca shrulErythroxylon cocal00g of dried leaves topical anaesthetic of the upper respiratory tract.
will yield approximately 1.8g cocaine. It provides Effective topical anaesthesia requires high concen-
local vasoconstriction by inhibiting norepineph- trations. Solutions of 2 to 10% strength are com-
rine (noradrenaline) reuptake which can also resulnonly used. Some auth&%37:38] recommend

in tachycardia, hypertension, systemic vasoconpowdered cocaine, or cocaine flakes, that are placed
striction, mydriasis and diaphoresis. MyocardialWith nasal applicators. This cocaine is either 3%
workload is increased and oxygen supply de-Or 5%'%%land approximately 150 to 200mg of co-
creased due to reduced coronary blood flow with £aine is used. Higher concentrated solutions and
subsequent risk of coronary infarctih32 pa-  Pastes (up to 25%) are sometimes used because of
tients receiving topical intranasal cocaine 2 mg/kgtneir rapid onset and long-lasting duration of ac-

during cardiac catheterisation showed decreaselon: The topical effect of cocaine, when applied to
coronary blood flow and a reduction in the diame-te t‘?”gueg beglr;s within 4 minutes and lasts about
ter of the left coronary artery (up to 12%), accom-10 minutes; a 20% solution, used with epinephrine,

panied by increased heart rate and arterial pred!2S @ latency of only 20 seconds until onset of ef-
surels3) fect and lasts nearly an hdtf

Dopamine reuptake blockade results in promi- Epinephrine is added to cocaine to delay sys-

nent effects of cocaine on CNS function. Thesetemlc absorption and to improve haemostasis, but

include euphoria, anorexia, stereotypy and hyperrc’yStemIC epinephrine enhances the sympathomi-

activity. These central dopaminergic effects are beme'{IC effects of cocaine leading to possible serious

ind1,41,42] i i -
lieved to be responsible for the cocaine ‘high’ andd_ysrhythm|aé. Although epmephrme effc_ac_
. . . tively reduces cocaine absorption, its effect is in-
the strong reinforcing properties of the drug.

Topical intranasal ine 1.5 ma/ka is rapidl consistent. Lips et &% showed that adding epi-

b opbcz .tﬁ asall( cloca €+ gt %.S ap ynephrine to 4% cocaine solution for nasal surgery
absorbed, with peak plasma concentrations OCCuréignifican'fly decreased mucosal absorption and
ring 30 to 60 minutes after application. Topical co-

A peak blood concentrations. This effect was not de-
caine is detectable on nasal mucosa as long as

tgctable when epinephrine was added to 25% paste,

hours a£t7er application, and for up to 6 hours in the g 1ting in extremely high cocaine blood concen-
plasma?”} Peak plasma concentration is propor-yations. Bromley and Haywa?d found that epi-

tional to the dose administer&8.As absorption is nephrine reduced nasal absorption of cocaine fol-
also proportional to blood flow, reduced tissue per{oying application of 1% cocaine bicarbonate
fusion decreases vascular absorption. Vasoconsp|ytion in most patients; however, 3 out of 15 pa-
striction may be a mechanism thatlimits absiorp  tients developed bradycardia and 2 of these had
of cocaine and different degrees of vasoconstrictioraxtremely high plasma concentrations.
could explain interindividual variability in rate of General anaesthesia seems to increase the risk
absorptiori?®] of cocaine toxicity. When applied to reduce stress
The biological half-life of cocaine is 0.5 to 1.5 from laryngoscopy during thiopental sodium in-
hours. Itis hydrolysed nonenzymatically to benzoyl-duction, cocaine produced severe ventricular dys-
ecgonine and by plasma and liver cholinesteraseghythmias which were not seen when lidocaine was
to methylecgonine; these substances have biologapplied insteadf*] After topical nasal cocaine was
cal half-lives of approximately 6 and 4 hours, re-applied, atrial and ventricular premature beats
spectivelyi343% To a lesser extent, oxidative meta- were seen in patients receiving halothane anaesthe-
bolism occurs in the liver and of the metabolitessia. Nicholson and Rogé¥sreported ventricular
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fibrillation in 2 children during halothane anaes- For infiltration anaesthesia, most groups use 1%
thesia after use of topical nasal cocaine (25%) antidocaine with 1: 100 000 epinephrif®-37.38lgr
epinephrine (0.18%) paste, and 1 case of tachycad: 200 000 epinephrifié! in volumes of 1ml up
dia, multifocal ventricular ectopic beats, sustainedto 4ml per side.

hypertension and ST segment depression after co-

caine and epinephrine paste during propofol anaes- 5 conclusion

thesia.

Although there are some studies showing that Cocaine is unique, being the only drug that pro-
cocaine during general anaesthesia has no prdluces local anaesthesia and vasoconstriction.
arrhythmogenic propertid®¥) no sympathetic ac- Vasoconstriction, as well as sympathomimetic ad-
tivity,[46] and does not induce haemodynamic dis-verse effects, are caused by inhibition of nor-
turbances even in combination with epinephffde, epinephrine reuptake. Dopamine reuptake block-
we do not encourage the use of cocaine for nasalde has prominent effects on CNS function. Although

surgery because of its potential to cause rapid anthe incidence of adverse reactions is low, those that
severe adverse reactions. have been described have been rapid, unexpected

and severe. The role of added epinephrine in en-
hancing or diminishing cocaine toxicity is not
4.2 Alternatives to Cocaine clear, nor that of endogenous catecholamines.
Since better tolerated alternatives, such as a
In general, all commonly used local anaestheticsnixture of 2% tetracaine and 1000 epinephrine
can be use in endonasal surgery. They can bgr tetracaine and lidocaine spray with naphazoline
grouped into amides (lidocaine, prilocaine, mepi-are available for topical anaesthesia, the use of co-

vacaine, bupivacaine and etidocaine) and estergsine in endonasal surgery should be abandoned.
(tetracaine and procaine). A disadvantage of the es-

ters is thelr higher potential to cause allergic reac- References
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