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Systematic Review of Topical Vasoconstrictors in Endoscopic
Sinus Surgery
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Heinz Stammberger, MD; Joseph K. Han, MD

Objective: The objective of this study is to systematically review the literature and examine the safety for the use of
topical vasoconstrictors in endoscopic sinus surgery.

Study Design: Systematic review clinical trials.

Method: A systematic literature search was performed in MEDLINE, EMBASE, The Cochrane Library, and National Guide-
line Clearinghouse, and references in the selected articles.

Results: The search criteria captured 42 manuscripts with relevant titles. A systematic review on the topical use of
phenylephrine was found; however, no other systematic review, meta-analyses, or clinical guidelines were identified. Six
randomized clinical trials or comparative studies, as well as multiple case reports and review articles were also identified.
The literature supports the safety of oxymetazoline and epinephrine when used judiciously in carefully selected patients
undergoing endoscopic sinonasal surgery; however, topical phenylephrine is not recommended because of its risk profile.

Conclusion: In sinus or nasal surgery, topical vasoconstrictors should be used in a manner that minimizes the risk of
cardiovascular morbidity.

Key Words: Complication, sinus, vasoconstrictor, oxymetazoline, phenylephedrine, endoscopic surgery, topical, nasal,
epinephrine/adrenaline, xylometazoline, cocaine, phenylephrine.
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INTRODUCTION

Topical vasoconstrictors are important hemostatic
agents for maximizing visualization and minimizing bleed-
ing during endoscopic sinus surgery. However, these
topical agents have the potential to have systemic cardio-
pulmonary effects, and currently there are no guidelines
or established protocol that is available to aid the endo-
scopic surgeon in choosing the appropriate topical
vasoconstrictor agent, concentration of topical vasocon-
strictors, and contraindications to using these helpful and
essential medications during the procedure. Therefore, the
objective of this study was to systematically review the lit-
erature for safety of topical vasoconstrictor and provide a
protocol for the use of topical vasoconstrictors when per-
forming endoscopic procedure in nose and sinuses.
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METHODS

Search Strategy

We conducted a systematic literature search of MED-
LINE (1966 to July 2008), EMBASE (1980 to July 2008),
Cochrane Central Register of Clinical Trials (CENTRAL),
Cochrane Database of Systematic Reviews, clinicaltrials.gov,
and The National Guideline Clearinghouse databases with-
out language restriction for studies including combined key
terms and exploded Medical Subject Headings (MeSH) of the
terms topical, vasoconstrictor, sinus*, nasal, epinephrine/
adrenaline, oxymetazoline, xylometazoline, cocaine, phenyl-
ephrine, and adenoid*. We also scanned the references in
the retrieved articles, reviewed abstracts of selected scien-
tific meetings (within the specialties of otolaryngology—head
and neck surgery, rhinology, skull base surgery, and anes-
thesiology), and contacted experts in the field to identify all
relevant articles.

Selection Criteria

Two authors (T.H., J.H.) independently screened the titles
and abstracts of the search results and identified articles eligi-
ble for further review. Inclusion criteria for obtaining the full-
text article included original studies, case reports, case series,
animal studies, systematic reviews, meta-analyses, or guide-
lines reporting on intranasal topical vasoconstrictor use.
Exclusion criteria included reviews and articles focused on
diagnostic nasal endoscopy, transnasal intubation, manage-
ment of nasal symptomatology, intravenous infiltration, and
procedures not involving the sinonasal passages. We resolved
any disagreement by consensus. Figure 1 shows the flow chart
of article inclusion and exclusion.
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Citations identified from
literature search (n=176)

Citations excluded, because of
irrelevant titles (n=101)

Y

v
Potentially relevant articles

retrieved for further review
(n=75)

Studies excluded (n=33):

7 Editorial letters

13 Evaluated wrong topic

.| 7 Reviews or technical reports
6 Animal/Laboratory studies

A

Articles included in systematic
review (n=42)

19 Case reports

9 Randomized control trials

7 Nonrandomized studies

5 Survey studies

2 Guideline articles

Fig. 1. Flowchart of article retrieval.

Data Extraction

Authors critically appraised the full-text articles using the
Meta-analysis of Observational Studies in Epidemiology
(MOOSE) standards for observational studies, the EQUATOR
Network (www.equator-network.org) recommended article for
questionnaire studies, and the CONSORT checklist for clinical
trials.

RESULTS

Search Results

Figure 1 shows the flow chart of article inclusion
and exclusion. The search strategy identified 172 cita-
tions and four articles were identified through hand
searching the references of retrieved articles. Seventy-
five of these citations underwent full-text review. We
excluded 33 of these articles for reasons listed in Figure
1. A final number of 42 included articles were used in
the systematic review (Tables I-III). The final list of
articles included 19 case reports or series, 9 randomized
clinical trials, 7 nonrandomized studies, 5 survey stud-
ies, and 2 guideline articles.

CASE REPORTS

The search strategy identified 19 case reports (Ta-
ble I) of morbidity after topical vasoconstrictors use in
sinonasal surgery. Table I summarizes the findings from
these case reports. Morbidity from topical phenylephrine
was reported as myocardial infarction (n = 1), hyperten-
sive crisis (n = 2), and tachyarrhythmias (n = 1).

Topical cocaine was attributed to perioperative myocar-
dial infarction (n = 6), tachyarrhythmias (n = 2), and
acute angle glaucoma (n = 2). Topical epinephrine was
attributed to one case of cardiogenic shock during septo-
plasty and one case of postoperative myocardial
infarction. The combination of both topical cocaine and
epinephrine was attributed to perioperative myocardial
infarction (n = 2) and tachyarrhythmias (n = 5). The
combination of topical cocaine and phenylephrine was
attributed to hypertensive crisis (n = 1) and myocardial
infarction (n = 1). No case reports reported morbidity
from use of topical oxymetazoline.

Clinical Guideline

A clinical advisory report was found from New York
State that recommended restricted use of topical intra-
nasal phenylephrine. This report was initiated from a
case of a 4-year-old child in New York who died following
use of an unknown amount of topical phenylephrine dur-
ing a routine adenoidectomy. This situation generated a
review of the state’s records into cases of morbidity with
intranasal use of topical phenylephrine. The review
identified four pediatric and five adult patients who had
hypertensive crisis or pulmonary edema. Two of the pe-
diatric cases and one of the adult cases died after going
into cardiac arrest.™?

Case Series and Nonrandomized Comparative
Studies

The case series and nonrandomized studies identi-
fied are summarized in Tables I and II, respectively.

Randomized Clinical Trials
The randomized clinical trials identified are sum-
marized in Table III.

Surveys Studies

Five articles®” were self-completion mail-in survey
studies of sinonasal surgeons and their use of topical co-
caine. Feehan et al. (1976)° performed an anonymous
survey study of 741 (49% response rate) members of the
American Society of Plastic and Reconstructive Surgeons
who had reportedly performed 93,004 rhinoplasties
using topical cocaine. Eighty percent of respondents
reported actively using topical cocaine and reported
225—or  0.24%—mild reactions (no resuscitation
required), 14—or 0.015%—severe reactions (resuscita-
tion required), and no mortalities. However, the 7.4% of
respondents who had discontinued cocaine use reported
twice as many mild reactions (0.4%), 10 times as many
severe reactions (0.1%), and 5 fatalities (0.03%). Of these
respondents, 48% discontinued topical cocaine because of
reports in the literature; 33% reported that the choice
for its discontinuation was not based on its risk profile.
Seventy percent reportedly used topical adrenaline in
place of the discontinued cocaine.

Johns and Henderson (1977)* published a survey
study in 1977 of 2,434 questionnaires (with a 58%

Laryngoscope 000: Month 2011 Higgins et al.: Systematic Review of Topical Vasoconstrictors in Endoscopic Sinus Surgery

2



(senunuo))

"asnge au/es09
ON °SJ0]0B} %Sl JB[NOSBAOIPJED ON

asdejoud
QAJeA |eyw Jo AiolsiH “uoneoldde
JO]Ol]SUODOSBA J8le UoOS,, PalinddQ)

‘ainpaooud
a3 Buimol|o} WyBIUIBAO PaLINdd)

“ainpaoold BuIMO||0} SINOY g PaLInod0

‘ABojoyred

Je|NOSBAOIPJED OU pamoys dnyJom

aA11eIad01SOd "auIedopl| Al Yum

paAal|eJ ‘UoleJ}|IjuUl [EDO] PUB SUIBD0D
[eoido} Joye Ajereipawiwl paunoo0

‘lojowse
Yum panaijey IIN Joud jo AioisiH

‘aseas|p Aepe Aleuolod
pajeanas uoljezIIe}ayled delpien)
‘Bunyoed suuydauids BuiAidde

9[IyM pauInd20 uolssaidap juswbas | S

'SaIlpPIgIOWoD ON "uoniesldde
JO}OLISUODOSEA J8le U0OS,, PalinddQ0

1IN
yooys oluaboipien
IN

euoone|n

euwoone|n

al-A

elpJedAyoe}
snuis ‘uoisuauadAH

Aiebins jeseN

Aysejdoydeg
Awojoplousyds

d40d

Awlayielp

snoonwigns

a1euIgJN) Jousjul
pue jnoysem [eJjuy

Aise|doydag

AworoadAjod [eseN

Aysejdoydeg

uolonpal Paso|o
alnjoely [eseN

BIS8U]S8UE [Blausn)

paiyoads 10N

paioads J0N
aueln|jos|
wnunoelly
jojodoid
winiuoJNda/
aueln|os|

ey
[eyuedoly )
wiejozepin

JAueua
auidoay

[eulqoy
JAuejus
|joJsswiag

wedszelq
auidouyy
9PIXO SNOJUN

auledo)

(paiy10ads auoN)

%7 ‘euIed0)

000°002: | dulleuaipe yum aureooubi
‘046G ‘yoed aules0)

(pan1oads auop)
Bw 00z ‘%SGz ‘eised auleo0)

(lw v ‘000‘0F: +
aunydauids yum aureoopl| 9%5°0)

(lw 2) %y ‘sureood

(w0 ‘000°‘002:
suuydsuids yum sureoopl| % L)

Bw 9| ‘Bunjoed suieds0)

(1w '8 ‘000°00}:1
suuydsuids yum sureoopl| % 1)

Jw g ‘000}:} ‘Bunioed suuydsuidg
w G ‘%L ‘Bunyoed sureoo)

(w G1 ‘000°00+:}
suuydsauide yum auresopl| % 1)

9% Gg ‘oised
QUeO0d pue Jw g ‘Aeids auieoo)

(panoads auop)

4 ok 62

4 0A gg
0k G/
g oA 19

40A 9y

ok /1

IN oA ¥9

N oA 1

4 0A gz

(200g) sauoL

(9002) snihexe

(200%2) esolm

(6661) eH

(z661) suewon

(6861) uored

(2861) poomam

(9861) Nyd

uoisuspadAH aueyjoleH Bw Gzl ‘%Gz “oed suuydsjAusyd
elwylAyueAyoe| 4oa jopuadoiq  unowe umoudun ‘90| ‘Aeuds suieoo) (6 8g) 4 0A g
auidoJie pue ‘suiwbisoau
‘auizewoldiolyo ‘jojoueidoid
yum pajeal sunydsjAusyd
|eoidoy Buisn 03 payoums uoshins
JaYye palnooo uoisuspadAH Aeids
aUIBd09 Jale palindd0 elwylieiyoe]
(Bw pg ‘euresenidnqg
|Aueua pue Bw g ‘euredeids|y)
‘lojoueadoid yum panaijey
‘Aeids aureo0o  Buimol|oy, palinddQ elwylAyueAyoe| 4oa Jopuadoig Bw 00S ‘%0 ‘Aeuds auieo0) N OA 2g (0861) s1ohaN
aureao) eardoj
SjusWIWIOD AupiqioN a2lnpadoid BISayIsauy (uonoalul [eo0) Japusn/eby (reaA) Joyiny

(s)J0310138UOD0SEA [BOIdO]

‘spgodey asen

‘| 31gvL

Laryngoscope 000: Month 2011 Higgins et al.: Systematic Review of Topical Vasoconstrictors in Endoscopic Sinus Surgery

3



(senunuo))

"elsayisaue
Jodasp yum panaljey "uoisuspedAy
punogaJ 1ng juswaAoidul [eiul

‘lojelage| UaAID "paxoed ajiym palinddQ

‘paquosep
10U s|ielep JusWieal] [BlU|
‘AleAiresadolsod sainuiw G| palinddQ

'sinoy 9 Ul [ewIoU O} pauin}a.
jidnd "ainpasoid jo pus 1e paloN

sauabins Arepnyd
[eseueaul (%%) G2/ pue seuabins
[eseu (%80°0) 0S¢/ :@ouspiou|
‘|ojelage| pue aureooubl|
UM palind20 uoisuspadAy punogey
"9sou ojul passed sjuawnJsul
Se pue uofjeoldde aised Jaye pasinddQ

‘uolelUSWINIISUl pue
uoneoldde aised usamiaqg paiindd0

"9sou ojul passed spuswinJisul
Se pue uofjeoldde aised Jaye palindoQ

elpJeoApeiq ‘uols
-uapadAy aleneg

Qu-A ‘IIN

sIseUpAN

IN

NLH ‘elpseokyoe]

ay-A

ay-A

yreep ‘isaile \D

Aiebins
10Np [ewlioe]

Aisejdoideg

AwoyoadAjod [eseN

AworoadAjod jeseN
Awo1o9|)Isuo|

AwoyosesAydodAy
[eplousydssuei|

SS3d

Aiebins [eseN

uonossal
[esoonwigns
a1euIgJn] JoLayu|

aueJn|jos|
a1e|04Ad02AD

JAuejua

payyoads JoN

patjioads 0N
wNIuoIN2aA
auBINJONSS
9pPIXO SNOJUN
aul|oyojAuloong

aueyloEeH

8pPIXO SNOJIN

wnjuoylawexng
auojuadoly|

auidoay

paiyoads 10N

(000°08: 1
aunydauida yum aureoopl| % |)

Jw € ‘%01 ‘Bunjoed suuyds|Ausyd

pue W g ‘%G ‘Bunoed auieoon
(peress 10N)

Aiabins
4O pus 1B ‘9%Gz"0 ‘sulydsjhusyd

Aiabins a10joq ‘%t ‘aureoo)

IN oA 0g

40A gz

(2002) uelINOBIN

(s661) lyousy

auuydajAuayd pue auied0s [eaidoj

(porels 10N)

(doeanur pue
doaud) 0o0}:| ‘Buyoed suuydsuidy

(doaud) Tw Z ‘%01 ‘Bunjoed suies0)

Jw G ‘000%: | Bunjoed suuydeuidg
Bw Oyl ‘9%g ‘Bujoed suieso)

(pa1ess 10N)
%810
‘aunydaulds pue 9,Gg ‘euied0)
JO |w | ‘e1sed
(pe1ess 10N)
palels jou ‘sunydsuidy
%0¢ ‘9uIed0)

IN oA 2g

IN oA gL

4 0A 0g

N oA o}

40k 6

N oA oz

(Lo0g) elpeg

(6661) Aoye

(S661) UIS|OYDIN

(9v61) Buno

auuydsuidg pue aureso) jeoidoj

SjuBLIWOD ApiaioN 2Inpaooid BISay}sauy (uonoalul [e207) Japuan)/eby (reaA) Joyiny
(s)401013sU000SE/ [EOIdOL
“(penunuo)
| 31gvL

Laryngoscope 000: Month 2011 Higgins et al.: Systematic Review of Topical Vasoconstrictors in Endoscopic Sinus Surgery



V3ad ‘SenuiW = UlW SNOUSABJIUI= A| ‘UOIE||LIQY JeINOLIUBA = Ql-A ‘UOIJOJejUl [elpJedoAw = ||A SJo:

‘Aiebins snuis o1doosopue [euonoun}= SS34 ‘uoloel) uoiosfe = 43 (ANAIOE [BOL}O9le ssajes|nd=
jw = w ‘swelblw= Bbw Awoisouiyioishooioep = YOQ p|o sieak = oA ‘sewsy = 4 ‘eew
"oy SOOUBIBJY

auleoA|Boipu
pue epixozelp Al Aq pansijey

‘auLI0A|BoIIU YlM panslley
‘paoe|d s1ebpa|d Joye sainuiw

SISO aAISUBdAH
sIseLpAN

uolisuapadAy
alenses ‘el

(Jw G'1 ‘000°002: L

aueyjoleH auljeuaipe yum aureosoubi)
Aysejdoydeg [ejuadoly | %G2 0 ‘eunydejfusyd oA gL (£002) usipueyiN
(Jw 5'8 ‘000°00 11
wejozepiN aunydauide yum aureoopl| %)

8UIBOOPI| % Ul

¥ sIsuo anisuapadAy ‘ured 1sayD -8Yos| [eIpJ/eo0AN SS34 JAueua pax)eos ‘oGz 0 ‘eunydajAusyd 4 0A g9 (2661) 49399H
auLydsjAuayd jeaidoj
auBIN|JONSS
(1w ¥ ‘000°002: L
[Auejue supydeuide yum auIROOPI| % |)
‘uoleyosnsal Areuowindoipied
1o} peau pue ‘9%0z> 43 ‘vad
[enjuas INg jJuswanoiduwl [eiul Yum
|ojoidoyow uanly) *Ajpaneladolsod
uiw Og eipsedAyoe} xajdwoo-apim
pue sisuo anlsuauadAy padojeaeg  Yooys dluaboipien Aise|doidag jojodoid 0001}:} Bunjoed suuydsuidg N oA Bz  (8002) wemyos
aueinyyseQg
9pIXO SNOJIN
aureoopr
(Jw G'L ‘000°00 k11
aueo0op aunydauide yum aureoopl| % L)
*ULIB0A|BoJIU B |ojowse Axa|dode
yum panjosay ‘daid sunydsuids uoisuapadAy Areynyud Joy
Jaye uonos(ul Buunp sisuo anisuauadAH YT Aiebuns Areynid jojodoid 000}:} Bunjoed suuydsuidg 40A 6. (2002) yenPud
auuydauidy jeardoj
SjUBIWIOYD Apigio alnpaoold BISayisauy (uonoalu [eo0) Japusn/eby (reah) Joyiny
(s)J030138UOD0SEA [BOIdO|
‘(penunuo))
‘I 31avL

Laryngoscope 000: Month 2011 Higgins et al.: Systematic Review of Topical Vasoconstrictors in Endoscopic Sinus Surgery

5



(senunuo))

‘Buisop uonesuaouod auuydsuide
Jewou asn Aew ‘0A Q< ualp|iyo 404 -
‘pPIIyo 1o wbiem Aq Buisop suuydauide
1depe ‘oA Q> ualp|iyd JoH -
'9SBas|p JejnoseA/oe|pied
pa1oadsns/umous yum suuydsuida
[eoidoy pue [eoo| asn Aelp -
‘uonoslul 01 anp sem sulydauids
SNOUBA Ul 8SBaI0Ul (UOlel|lul
oljeyiseue [BOO| YWl -
‘(oueyiofey "o'1) onBYISeUR
uogJeoolpAy pareusboley pIOAY -
SUOlJEPUSWILIOdSY
'9SBas|p JejnoseA/oe|pied
pa10adsns/umouy Yyum
USA® ‘PalINd20 SUOI}OES) 8SI9APE ON
S|oA9)| [BDIUI|D JE 8joshw
U100WS [8SSOA UO UOIIR1B|IPOSBA
sasneo (suledopl|) onayisaue
[e00| 8y} 1By} sem uoneue|dxq -
(L00" > d) Ss|o43u092 0} pasedwod
dnoub suuydauids ul paseaiosp
(o1j03sEIP pUE 21|018AS) dF
'sdnolb usamiaq Jejiwis pue pabueyoun YH
(#6°0 01 £5°0 ‘1D %S6) 1/|oWU €2°0
((sejnuiw g ueaw) Aisbins jo pu3y -
(S0"L 0} 2970 ‘1D %S6) 1/I0WU 98°0
:ouLiydauide Jo uonesyul g [eo1doy Jayy -

8|gel08}8ap SUON :UoRBqMUI JaYY - (ueaw) oA ¢
9|qe10919p SUON :BISayisaue aiojog - 21 iS|0)u0) (Ajuo dx3) |w ¢
dnoub [eyuswiiadxs Ul S|oAd| 1G :dx3 ‘000°00}: 1
au|jeusIpe SNOUSA BwSe|d [eu} aAiresedwod Awo1o8|Isuo] |Auejus aupnydauida (lwp ‘000L:1)
s}nsey PazIWOopUBIUON :|oJuoD SS34 jojodoid UYUM 8ueoopl| % auuydauidg (6661) Joqnyispuy

SeIpNS aAleledwo) PazZIopuURIUON

‘uobeon|b yum Buiresaly JopISuod Uosd
Ul pasn aJe SIax20|g-e3aq | -
'SJ9X00|q [UUBYD WNIO[eD JO
SJ9)00|g-B18( 1UBLINJUOD PIOAY -
“(uonn|os %Gg0 40 sdoip ¢) Bw G0
UBY} ®Jow d8sn jou oQ -
aunydajAusyd jo
SN pauueq }jou INg PajoLIsaYy -
'HO 8y} ui suuydsjAusyd
JO @SN JO suollepuUBWILIOIDY
|0|01eqe| PaAISOaI SYiesp /¢ -
(yseuue oBIpJIED BUIMO||0) YIesp |) Synpe G -
(1saue oelpIBD
Buimoy|o4 syyesp g) usip|iyo ¢ -
auuydajAuayd [eoidoy yum yesp Jo

(ewspa Areuowind /sisuo anisuspadAy) (oA 19-€2)
Aypiquow ueoyiubis jo papodal sased g sjnpe g
‘lojelege| JO uonensiuipe pue (oA 6-¢)
aunyds|Auayd |eo1doy Jo asn Buimoj|oy ualp|iyo SS34
Awoyospiouspe Buunp pIyo-oA-4 e Jo auldpIND Aisejdoideg (8661) seuor
yiesp 8y} Jeye usnlm aullepinb a1eis AN pue seles ase) Awolo8plouspy panioads J0N V/N aunyds|Ausyd pue (000g) dulpnoJs
aulIspIng [ediullD
SsjusWIWOD SolisialoBIRYD 9|0IUY 2Inpadold BISayisauy uoos(ul 8007 (s)J0301438UOD0SEA [BOIdO| (1eak) Joyiny

‘sfeld] aAlje edwo) PazZIWOPUBIUON PUE SaUllepIinNg [BoUlD :S8|oIWY JO Alewwng
‘I I1avL




‘A1abins snuis 91doosopus [euollouN) = SS34 ‘UOIIOEBIY UoO8fe = 43 ‘AlAnoe

|eou109e ssojasind = y3d SeInuiw = UlW ‘SNOUSABJIUI = A| ‘UOIIE||IQl JBINDLIIUBA = Qlj-A ‘UONDJBJUI [BIPJBOOAW = || ‘SJayjiw = w ‘swelbljiw = Bw {Awoisoulyio}sAooioep = YO p|o sieak = oA ‘sjews} = 4 ‘oew = |\

‘0b-7€ ‘Pe—-€¢ Seouaisiey

“(Jw g°Z 8Ure202 "SA W €°9 OpII/AXQ)
SSO| POO|q UBsaW Ul 8duaJaylp ON -
's}nsey

‘IIi dnot ul

(221) eipseoAyoey Jejnoujuan

JeIsues gL/ (8z21/€61 ‘G8/091)
uoisuapadAy aanesadoenul gL/g -

(W 0z ¥& %GE

‘Ul G| 1B %gE ‘UlW 0L ¥e %G2
‘Ul G 18 9%/ |) POCIOSOE SUIBD0)) -
's)nsay

‘dnoub suuydsuids/euresod ul
uoljeinp aAlesado Japoys -
dnoub suuydsuida/auies09 ul ,sased
Buipas|q wnwiuiw,, 8IO -
‘auoje auuydsuide
snsJan auuydauida/euieo0o
UM Buipsaiq B30} Ul 8OUSISHIP ON -
‘auidoJle Jo 8sn YHM paiindd0 Sased ||y

(82 1/92) uoneoldwod Ajuo sem eipiedAyoe] -

:synsay

"(9/1) elpsecoid “(9/2) [ofereqe] “(9/2)
|ojowse ‘(9/4) 19300|q-e1eq panleosy -
*(9/1) 1seue oelpied
‘(9/5) eweps Aseuowind
‘(9/6) uoisuspedAy ‘(9/1) uonos(ul [eooT -
'synsey
'$10}0141SU0D0SEA [B01d0}
oU uonuBW SBSEd JoYI0
"21/9 ul uanib sunydsjAusyd [eoidol
"SNHOVY 8U3 0} usim
sisiuoBe-eyd|e [e00| Yyum asiwoiduwod
AreuowindoipJed jo sase)

"soljsiieoBIBYD DT
10 ‘dg ‘YH U1 8Bueyo o\ -
:synsay

‘pPepnjoxe sloloe} s
Je|NOSBAOIPJED YUM Sjusiied

“LL/2 Ul 9|qe10919p
SJ9M S|oA| BUled0D WnJIss -
'PeQJosSge S BUIR20D
[eoidoy Jo 9 /€ Uey) SS9 -
'synsey

umouun
8¢ 2uied0)
22 :opll/AXQ
anijesedwon

pazIWOopUEBIUON

umousun
(dnoub

yoes ) gL = N
aAneredwon

PaZIWOPUBIUON

umoudun gL = N
aniesedwon

PaZIWOPUBIUON

YL ‘Sl ‘LS ‘Y2
‘6 ‘01 :(0A) seby
9=N

S9lI9g ase)

(ueswl) oA z've
09 =N

soleg ase)

(ueawl) oA 708
¢t=N

soleg ase)

(o1doosopua

pue uado) 4Oa pauioads 10N

Aise|doulyiordeg

Jo Aysejdoydeg pauoads 10N

SS3d auidony

8pIX0 SNOJIN
sueIN|os|

s|qelen

Aysejdoydeg 1207

Aiebing |eseN payoads 10N

SUON

auuydsuide
000°00}:+
UlIM 8ureoopl| % L

umouMun

s|qeuen

|Ww Ol ‘000°00k:L
auuydauide
UHM auleoopl| %e

umouMun

%P ‘eureso) g

%1%/50°0 ‘OpI/AXQ 1

:sdnoun

ulw g 404

Bw ooy :||| dnoun
ulw g 404

Bw g9} | dnoun
ulw Q| 4o}

Bw Q9| :| dnoun

Bupjoed sureoso)

Bbw | ‘eunydsuidg pue

Bw ooz ‘eureso)

aunydsjAusyd

IW G ‘%P ‘@ureso)d

IW ¥ ‘% ‘eureoo)

(0007) 10heIN

(6661) OBl

(G661) oany

(2661)
ueweseueAey

(L00g) eley

(9661) premutein

sjuswwo)

solisualoRIRYD B|0IUY

ainpaoold BISayjsauy

uonoslul (oo

(s)s010118U0D0SEA [BOIdO]

(reaA) Joyiny

“(penunuo)
Il 3avL




(senunuo))
'syuaiied Aue ul elwyiAyse oN
(20> d) Qo d

uey} s3o8lgns O ul sse| Ajeaizoslgns bBuipss|g aueJn|jos|
(01" = d) syoelgns Jeyjo ul s|qess dg (L'y¥) ok 29 ‘dueUSjUlEN
's109[gns d ul (%0°/+) paseasoul Apjiw 49 - 81 D WwNIUOJINOaA
's}oa[gns [[e Ul pasealosp YH - 0¢ ‘d [eyuadoly | (0) % ‘eureoo)
‘sonuIW Q| JolyY 6} ‘0 dueyjoleH auuydeauide yum (d) %S2'0 ‘sunydejhusyd
synsay 104 SS34 ‘uononpu aureoopll %1 (0) %S0°0 ‘BulozelpWAXQ (¢661) @lbaiy
"(gg'e+) dnoub sureood ul 4gq u
9SES8IOU| ‘Djelspow ng UedyIubIs -
'sdnoib Buowe 4gs Jo
as|nd uj 8ouaIayIp ON - oA ge =8I
‘BaJe |BUOI}08S-SS0ID 02 #ules aulleS %t
se painseaw ‘sdnoub Buowe 02 :0lAX ‘auIeoopI]/ %10
uonsebuoosp Ul 8oUBIBYIP ON - 0gZ :8ules0) S|0JJU0D-}|9S ‘auljoze}pwoljAx
's)nsey 104 ‘SJ99)UN|OA yleaH SUON SUON By/6w g ‘99 ‘eureco)  (ge61) [leqdwen
Aewouewoulys Buisn
aUI|0ZBIBWOJAX YUM MOjUIe
|eseu Jaybiy Ajpueoyiubis -
‘1| uo Aizawmoly Jeiddoq
Jese| Buisn moj} poojq ul 2l 01k W L0 ‘%0
abueyo ul soualayip ON - 2l 8uleso)n S|0J]U0D-}|8S ‘auljozelswolAx
:s}nsay 104 ‘s1@aiun|on yiesH SUON SUON W L0 ‘%01 ‘eureso) (0661) JBIM
"z dnoub ui pjaly anizesado Jepeg -
‘AJIDIX01 \D Ul 90UBIBHIP ON - aulydsuide
'Z2 dnoub uy uondiosqge + aureoo) :g
auIe009 paonpal Ajjuesyiubis - (dnoib yoes auleos0) |
synsey Ul G1) 0€ = N 104 Asebins [eseN paljioads JoN 'sdnoin  (8861) Je1epleld
‘pantasqo AJoIxo} AD ON -
dg 40 YH Ul @ouaJayip ON - snoanbe o} ‘euiedo)
‘(duiydauids pue %G00 ‘eunydauida
auIe209) ¢ pue g sdnolb ul s|eAs) + oa1sed 9,Gg ‘auled0) g
poo|q aureood Jaybiy Ajpueoniubis - winjuoJN |y aised 9410 ‘eunydauida
2 dnoub ui sso| (dnoib yoes auojuadoly| + oised 9%Gg ‘euledso) g
poo|q pasealoap Apueoniubis - urg)oz=N BUIOSOAH aised 9,Gg ‘Duledo) :|
s)nsay 104 YIS wnidss [eseN wnjaJseneded :sdnoun) (2861) sd
v pue | sdnoub u sajes asind pue
dgs uesw Jeybiy Apueoyiubig -
"JO|OD |BSOONW UO paseq winuoJN |y
UOI}OLI}SUODOSEA Ul 90UJalIp ON - wnjuoyjawexng 000:1/%G ‘1d3/0ure009
"(Jw 1 #-9¢ sA Jw 0g) | dnoib ui oA (55-61) 82 auidony %01 ‘euredo) :g¢
sS0| pooj|g ueaw Jaybiy Ajueoniubig - (dnoib yoes auojuadoly | %G ‘@uled0?) g
‘s)nsey urge) 00k =N aulpiyiad 0001:} ‘suuydeuldsy :|
‘uolyeoo|e dnoib o} papullq uosbing 194 Aiabuns | auizeyiawold QUON :sdnoun) (8261) ueMRA
(Aulwsbig) seiwyihyire
Je|noliusA pey 0s/¢ -
's|oqu0D
(esn sunydeauids [eoido} 0y Joud Autwebuy |
‘asn aulydauide Buimoljoy senuiw Q| oA G1-2 0S
BISay1saue woJy aouabiews Buunp |) 1S]0J]U0D S|0J1U09 BuleS
selwyihylie JejnoLjusa pey 0g/e - 06 :dx3 (w6t ‘0001:1)
S9SED 104 L aueyjoleH SUON auuydauidy (c261) @01
S[elL [edullD pazjwopuey
Sjuswiwio) Ssolislie1oeIey) 301Uy 2JNpad0id eisayisauy Co_wom.—c_ 1ed07 Aerwo_:w:OOme> _mO_QO._. Cmm\c Joyiny

‘S[eld] Pe||0Jiu0) PaziLopuey :SejoiUy Jo Arwwng
Il 31gvL

Laryngoscope 000: Month 2011 Higgins et al.: Systematic Review of Topical Vasoconstrictors in Endoscopic Sinus Surgery



‘aule00o = 9 ‘auuydsjAusyd = d ‘suljozelpwAxo = Q ‘einssaid poojq = dg ‘eyel yesy = YH ‘I8l

‘SNOUBABIIUL = A|

w = w ‘dnoJb [eyuswiedxs = dx3 {[eu} pajj0Jju0D pPazIWOpUR) = | DY ‘PlO SIeak = OA HIOA MBN = AN

‘£6-Gg seouslajey

‘uoljeJnp [esnpasoid
SUBUOYS pue ‘AI8INeo0.109|8 JO 8sn saonpal
‘Buipas|q aAiresadoeiul |0U00 sdiBy
pue Awojosplouspe
ouyeipad ul ajes s| suuydauids oljwaded [eoido)
suoIsnjouo)
. Blsaylseue Buunp uoiuaAIalul
Buipuewsp uoljeol|dwod JejndseAolpIe, ON -
(e¥0'=d ‘%12 "SA % L) OSl YH
juaisuel] ybiis e jo Aouanbaly JoybiH -
(ev0" = d ‘senuiw gL
'SA slnuUIW §]) awil aunpadoud Jauoys -
(SL0"= d ‘%S SN %2g) Siseisowsy
J0} A1eIneo0.309|9 40} pasu jo Aouanbaly sse -
(L00" > d ‘2L "sA 9°0) Buipeslq dojs 0}
yoed Apnis Jaye syoed juenbasqgns JemeH -
(100" > 4 ‘dnoub aules

ul % }.g "SA dnoub suuydauids ul QUBIN|JONSS
%./9) 8ewnsa aAoslgns ,suoabins (oA g-|) oA g |jojodoud
Aq siseysowsay anesadoeiiul paroiduwl 2p s|joluon aureoopI S|0J1U0D BuUleS
JAnueoniubis,, jo Aousnbauy JeybiH - 1G :dx3 (j9915-p|02) |luelUBYY (00S:}) suuydauids
sjnsey 194 Awoyosplouspy we|ozelsN QUON olwaoey (900g) oddal
(c661) lleqdwe) pue (066 1) IBIM sjey
wnydas ay} uo (Axo/opr7)
paoe(d Jg|ddoq Jose| yum painseawl 22 AxQ/opn au||0zeeWwAxo
se AXQ/0pIT ym mojj pooiq sss| Ajpueoyiubis - ¢c¢ ®duUled0) /aureoopi
's)nsey 104 auoN QuUON auoN aules0) (c661) JonteL
eIpJeoAyoe) 8onpul :auidolle pwe wnjuoindued -
SauIWe|oy091ed 0] Ueay Sazilsuss
:(aueylofRY "9°l) Suogied0lpAy pajeusboleH -
:apnjoul 8uIe009 |B21do}
10 9SN 1U81INDUOD YIM SUOIIEDIPUIBIIUOD
oljeyisaue aAeeY "SS34 oulelpad uoy
9%G0’0 duljozelpwAxo patisyaid sioyiny
:SuUol}epuUaWIWOddY
sjuswIwo) solisieloeIeY) 9|01y 2inpadoid BISayisauy uonoalul [eooT (s)4o30111sUOD0SEA [EOIdO] (reah) Joyiny
‘(panunuo))
‘1 37avL

Laryngoscope 000: Month 2011 Higgins et al.: Systematic Review of Topical Vasoconstrictors in Endoscopic Sinus Surgery

9



response rate) completed by practicing otolaryngologists
in the United States. Ninety-two percent of the respond-
ents reported using topical cocaine with 35% using a
combination of cocaine and epinephrine. Twenty percent
reported observing a “cocaine reaction” (including hyper-
excitability, diaphoresis, convulsions, or respiratory
arrest). Fifteen deaths were reported, although only one
case was documented as being applied nasally.

De et al. (2003)° published a survey study in 2003
of 378 otolaryngologists (with a 65% response rate) in
England. Of all the respondents, 77% used cocaine in
surgery regularly, 48% used combined topical cocaine
and epinephrine, and 43% used cocaine regularly in chil-
dren. The reasons given for those not using cocaine
included “consider it unsafe” (5%), “not available” (3%),
and “anaesthetist refused” (1%). The respondents
reported one mortality and a total of 39 cases of morbid-
ity, which included CNS excitability, arrhythmias, blood
pressure liability, and undefined “cocaine reactions.”

Long et al. (2004)° surveyed 4,017 (54% response
rate) active members of the American Academy of Oto-
laryngology—Head and Neck Surgery in a study
published in 2004 and compared its findings to the 1977
Johns and Henderson study. Less respondents in the
2004 study reported using cocaine in surgery (50% vs.
92%, P < .001); however, more reported observing an
adverse reaction to cocaine (26% vs. 20%, P < .001). The
survey also found that surgeons in practice less than 10
years were less likely to use cocaine than those in prac-
tice for longer (78% vs. 93%, P < .001). Fourteen deaths
were reported.

Shah et al. (2008)” had an open survey for all Acad-
emy of Otolaryngology—Head and Neck Surgery
members and only 126 members responded about their
experience with topical epinephrine. Their findings were
that 12.7% of respondents had experienced a problem,
16.4% had known of errors, 68.9% were concerned of
potential errors with epinephrine administration. The
survey did not specify the type of surgery in which epi-
nephrine was used, and there is the possibility for
selection bias given their marginal response rates—as
65% is the benchmark for acceptability in self-comple-
tion postal questionnaires.® The 12.7% complication rate
with the use of concentrated topical epinephrine may be
high because there was another study that showed a
complication rate of 0.1% with the use of topical epi-
nephrine (1:1,000) in 1,998 sinus and nasal procedures.’

DISCUSSION

This systematic review provides an overview of the
available literature of local vasoconstrictor used in the
nose, nasopharynx, or sinuses. The search strategy iden-
tified a total of 32 cases of morbidity, including 5 cases
of mortality associated with topical intranasal vasocon-
strictors. No cases of morbidity were identified with
topical oxymetazoline or xylometazoline.

Establishing causation requires rigorous investiga-
tion and currently there is no universally accepted
method to determine causality of adverse drug reac-

tions.'® A commonly used set of basic tenants for
causality assessment'! include:

1. Temporality (sine qua non). The causative agent pre-
cedes the effect.

2. Strength: stronger associations are more likely to be
causal than weaker associations.

3. Consistency: the causative agent is associated with
the effect on repeated observations.

4. Biologic gradient. The cause—effect relationship fol-
lows a dose-response curve.

5. Plausibility: the biologic action of the causative agent
could reasonably cause the effect.

The reports of morbidity with topical vasoconstric-
tors include many of these criteria (most notably
temporality and plausibility); however, it is difficult to
assess strength, consistency, and dose-response relation-
ships at this time because of the small number of subjects
having adverse reactions and the lack of adequately pow-
ered comparative studies. Other factors that obscure
causality include potential confounding factors, such as
the effects of the systemic anesthetic agents, the amount
of drug used and absorbed, history of recreational stimu-
lant use, and concomitant local injections. During
endoscopic sinonasal surgery, it is difficult to measure the
amount used because much of the medication still
remains in the pledget after its use and is discarded.

Surgeons generally agree that the use of topical vas-
oconstrictors is important in minimizing bleeding.
However, there is disagreement regarding which topical
vasoconstrictor should be used. A few articles provided a
crude estimate of the incidence of adverse cardiopulmo-
nary (CP) events using topical vasoconstrictors. Nicholsin
et al.'? reported CP events in 0.08% (2/250) of patients
undergoing nasal surgery and 4% (1/25) with transphe-
noidal hypophysectomy using 1 mL of intranasal paste
containing 25% cocaine and 0.18% epinephrine. The arti-
cle did not include a control group, nor did it report if the
surgeons also used local injections.

Lee et al.'® reported a randomized clinical trial in
which 2 out of 50 (4%) children undergoing tonsillectomy
and adenoidectomy had ventricular arrhythmias in both
the experimental group (receiving topical epinephrine)
and the placebo-controlled group. Feehan et al.® reported
in an anonymous survey study that, of 93,004 rhinoplas-
ties performed by surgeons actively wusing topical
cocaine, there were 225 (0.24%) mild reactions (no resus-
citation required), 14 (0.015%) severe reactions
(resuscitation required), and no deaths. However, the
7.4% of respondents who had discontinued cocaine use
reported twice as many mild reactions (0.4%), 10 times
as many severe reactions (0.1%), and 5 fatalities
(0.03%). Of these respondents, 48% discontinued topical
cocaine because of reports in the literature; 33%
reported that the choice for its discontinuation was not
based on its risk profile; and 70% reportedly used topical
adrenaline in place of the discontinued cocaine. Kubo
et al.'* reported that 26 of 178 (15%) patients under-
going FESS using topical epinephrine with and without
cocaine had tachycardia at some point in the operation,
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but that it only occurred with concomitant use of atro-
pine. Complications are possible even when topical
vasoconstrictors are administered properly. Complica-
tions can also occur when there is a processing error.
Because most topical vasoconstrictors are clear liquid
medication that can be often confused with other inject-
able anesthestic agents that have the same consistency
and color, there is a possibility that the topical medicine
can be injected.® Therefore, it is important to develop a
protocol to differentiate the topical vasoconstrictor from
injectable anesthetic. One way to easily remedy this sit-
uation is to color the topical medicine with flourescien or
a drop of methylene blue. Other suggestions for safe
handling of topical vasoconstrictors include: 1) having
the pharmacy prepare the solution, 2) storing only a sin-
gle concentration, 3) labeling all syringes and storage
containers, 4) drawing the medications directly from the
vial, and 5) employing a verification process with the
operating room staff.

Proposed Protocol

There is a debate regarding the appropriate topical
vasoconstrictors to use in endoscopic sinonasal surgery.
Some believe that oxymetazoline alone should be used
because of its safety record. Others believe that perform-
ing safe advanced sinus surgery at times requires better
hemostasis than that provided by oxymetazoline and
recommend judicious use of topical concentrated epi-
nephrine. The following protocol for topical
vasoconstrictors is recommended based on safety profile
of the literature reviewed.

—

. Do not use topical phenylephrine if possible.

. Use caution with topical cocaine.

3. Avoid p-blockers for intraoperative hypertension after
topical vasoconstrictor use.

4. Avoid halogenated hydrocarbon anesthetic agents
(i.e., Halothane) when using topical vasoconstrictors.

5. If possible, avoid using concentrated topical cocaine
or epinephrine in patients with history of cardiovas-
cular disease.

6. For neonate to 85 pounds or 12-year-old child: con-
sider using 0.05% oxymetalozine first. If adequate vis-
ualization or hemastasis is not achieved then consider
1:2,000 topical epinephrine with judicious use.

7. For 85 pounds to 17 years of age: use oxymetalozine

or 1:2,000 epinephrine with judicious use.

[\]

8. 18 years or older: use 1:2,000 or 1;1,000 epinephrine
with judicious use.

Based on the current literature, it is difficult to rec-
ommend a safe amount of topical vasoconstrictors to use
because the absorption rate is difficult to measure. At
the present time judicious use is recommended.

Future Studies

Future studies need to be randomized clinical trials
with adequate subject samples. Because the rate of adverse
effects from intranasal topical vasoconstrictors is extremely
low, the sample size would need to be quite high.

CONCLUSION

In sinus or nasal surgery, topical vasoconstrictors
should be used in a manner that maximizes hemostasis
while limiting the risk any risk or morbidity such as a
cardiovascular event.
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