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Recurrent Respiratory Papillomatosis

Sang Joon Lee

Department of Otorhinolaryngology-Head & Neck Surgery, Dankook University College of Medicine, Cheonan, Korea

Recurrent respiratory papillomatosis (RRP) is benign neoplasm caused by human papilloma-
virus. Although RRP arises in anywhere along the airway, the most common site is larynx.
RRP has bimodal onset during either childhood or adulthood. Childhood-onset RRP is pre-
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sented with more aggressive disease, which is associated with higher recurrence rate and spread
to distal airway. At present, there is no single modality to eradicate RRP. The current standard
treatment is repeated surgical removal of papilloma and preservation of normal structures as
far as possible. When repeated surgery is needed more than 4 times per year or disease involves
the distal airway, nonsurgical adjuvant therapies should be considered. Several adjuvant thera-
pies have been tried and some showed effectiveness for advanced RRP. Because of its severe
impact on children’s heath, latest knowledge of RRP is essential to otolaryngologists. In this
review, clinical features and surgical or nonsurgical treatment options will be discussed.
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LA 557] 8- 5FZZ(recurrent respiratory papilloma-

tosis, RRP)Z Axofol|A] F5of WAlst= 71 53t A%
GOz, AT et EAJo] glom SREat opye} vi7k
FE 7[RI S57 = (repiratory airway) W] oftjol=
HA 4= Q7] Wizl A&7t vl ofe]E Agholr) Ao
2 20}8(childhood-onset, juvenile—onset)@} 43218 (adult—
onset) &= FHEE|=T, 4xofgo] gl e] vlsl ol sfjH-a}
2 FO15 st o) xeYst= A7 gon AU ¢l
3 e 347 B AFE B B o= AaA
37 FEETY dAFES gob i, & Y HleEH

Bz gl tste] 7]&sarat gk

Q- FutolE A (human papillomavirus, HPV)+= de-
oxyribonucleic acid(DNA) Hfo|H A2 TjHuy Huko] zbz
AJ3E(keratinocyte)ol] A 0 & Fh¢lo] E|m 1700 F o4
o] HPAE| ST 7] oA HAE= 7H &3 F(type) HPV
63} HPV 112 A9l HES ZA|3tc) dutd o 2 HPV 11
o] ¢ o7} oF o} vk Zo] Sx2ro] TR 07} W, 7]
Troluf Hlof o} RIE7} wow 7| o] AlggE = 7
97} o Wrk? HPV 63} 110] A 7HaEe 7495 Bho] &
t} HPV 6, 112 H|aA o3 = 7| o o|of Hlsl] HPV
16, 182 od 7hs/do] & Aoz deA itk

HPVE 7R A2 (basal layer)2] 271413 (stem cell)o]l
o] B & JEA R 28 SA43tE T HPV7L of

W A $4S QoA FASAL e, Hlolel

822 Copyright © 2015 Korean Society of Otorhinolaryngology-Head and Neck Surgery



229] early gene(E6, E7)ll &8l Al W FFAct2
p537 RbE A5t AL o] Tp5AlS Furghet? Egt
Aaro A 7| A M| Z(basal cell)7} A2 2 o535t
M3t 9 Adu) /g4I Ak4=-8-Al(epidermal growth factor
receptor, EGFR)®] 4x4lo] oty spx|ut HPVe| e
Alzzoll = A g IAt =847 dpdE]o] §lo] HPVZL A
g RAR -84 2] /g3t B Jafj] Ao Tofst= A
2 B’

ZAH o 7 F49 A

2 ooX o

Sd=Al(fibrovascular core)2}
FHO| FTHBAATE EHRI A4 EZ (finger-like
projection) S EQIt} Au|E2 52l (hyperplasia), ©|Ed%5
(dysplasia) Ho|m, 413 A7} vI"dF (atypia)e] 7]A ¥
AJ3E(basaloid cells)oll sl thA|=|7] Al2gtel 23, vH A
A, MFHZ (perinuclear halo)= Hol= HWHA|E (koiloctes)
7h -] bl A PHRETkFig. 1)) A 387 f-%
To Ao Ao R Hol= 7B E 80% o)

Fig. 1. Pathologic findings of RRP. Finger-like projections with fi-
brovascular core (H&E, x40) (A). Many koilocytes, which have hy-
perchromasia, perinuclear halo and 1 or 2 nuclei, are observed in
the surface epithelium (H&E, x200) (B). RRP: recurrent respirato-
ry papillomatosis.
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nl=olA A ©57] 7S5 WA E (incidence)>
1995\ H.a1of] oJat 144 o]s} sxotofl A 109 ¥ 4.3%,
Z3RloflA] 1.89olgl e, HEl7|S& nigte = oF 22o] -
of| A= 174 o]ste] Axotof|xf Fa R Q] 7 108t
AE 9 SHWE (prevalence)©| ZH2F 1.039, 2.930o|] o0
AHEF O] AL 7k} 0,517, 145 80]9lom AFS A 29
7} &2 =9 AThe] 79 144 o]ae] AotofAf vt
AES 108 9 0247, FEES L1190l oH, ==go]
ofx= 1BMIE 7o 2 Aol I o= eSS uf 10
T obgo| A= 0177, AdQ1FollAl= 055789 e
Lebon] dAoll A ojAdrrt Gofai wAEe] bk

A 257 FFEsel M adehe Fele AdE,
of/d(hoarseness), 2 &-&4d] 5 54 MEP) 7MY &)
o, ZgY5H A (stridon)o] B =~ Stk A 587
FFETY Atz dSsh] o, Ad= ARRIAY
] Aibg Hol7|% sHARE G4 el Ak 9L
o}, 7|@E o] Al A= & dol7t oAU -7
ol w2 Hejoll HAAY 7]3tolut 7]A] 22 s17|=e 3
HE Aotk v 7B EAe A 287 A5
T 3 4= glom g ThgA wjgfjof sh, WS X
ot w2 AU ol AldYsh= Zlo] St Al w3t 71A1A ut
Z(mechanical dissemination)] 2J3}] sP7|=2 ZdPS
arak 5= 9lo] Alvfok gt Schraff 570l waw 1 o]9]
o] Bo|2 o] hak2 Aofe] oF 30%, AU oF 16%0114] Y
gk B E|QIT) Hlof) ek A thld 24E e
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uj ole] 9jo] 2T Aveol7] thEe] Fkalel 57} o]
%ok OPAWIBHE SR MAISHEY] Dedo®t Yu's 7] %
AEA] 16%2] CPUEHE 1 mstgck

A grofof gith

CO, Hlo|AE o]gdto] ==dnd stollA f-F5= Al
Ast= o] ti#AR]] &3 A= ol CO, lolAl=
10600 nm<] TS 71 Aejd o 7 HoUR|& 7HIck =
79] 2742 mM 247 ] (micromanipulaton) & AH&-SHH 200~
250 um7HA] &4 4= Qlo] vlA|lggo] g-olstth CO, #Ho|A
= AHE HA-of et 24ATE R FAoA AR,
2ol A= A7} 7hesk 23e SA sh e
F AYR7} aske] FaL7k sty UREH O & 2 watts
e A71E AHE-8HH, 44 (continuous mode) E =
£ EH A (superpulse) U SEFE A (ultrapulse) H4lo] €3t
7} A At 2218 A0S djofl= 5 A laryngeal
forcep)tt &1 (suction) ©]-8-8F0] 2215 BA Fojof &
E44E EolvA MILsHA AN o ek

CO; #lolA 2] A& AA| F9loll 21 7175 ASAZIA
UL s AlokE W] Al ol 7hsei, 22 E
Thof| tigto] a7} itk 575 HHE 7|3t A
o F-gar= It Aol Il

[e]

=

H
dEsHt Ho 2 7|ehA)7= o] sk AR vhE= AR
FE7F 74 A 2 Aok S 7 o g Aol Ab 2ot
(O saturation)”} 100%%! AFefoll Al AAHEEE w3 5%
= sttt Az et 7p Wojx|7] Algtshd ZHEE A
UREE 37745 B0t Hojyo] ni3E fAlshes WY
o2 thf 2~3& A= 7kt ARl nhpfelake] 1idst
Yz7h Basith 370 FEo| {75 HHo] = A A
URE A2 545 st & Aoks g o= Sl
T3 drT Ao RAkshe 1Y AlE 2718 (Get venti-

laton)E ©]-3HH ARRHRE ZHeAs 42U 4=
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& BB Slste] MY el HETLE HgA|n
S
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2710 WAT 5 91, S B A5E AU Ho2 7]
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FASHL 7hEshd AaThs T2 2
z]gtoof gt th2 AL dlofA] 4zf Al HAEHE A7
(plume)ll ] FHHA Qo] == vholy =)
A=)7] gite] A71E A&3] AASHE w7 1EgAE & 25

oJof Bk

CO; glo|A1E Z/dt(true vocal folds)oll AH&-8}= ¢
A4S BFRketo] e 9 Y@Ado] ek 4
d 557 FFETY Afole vES st
Al Al /o u 27 1:10000 848 w5}of| FEAL
H|A| 2] (microflap)s THE0] AASH= HHE Sl
AHE Sl A o) NS o] AAE EolatA &
11-8-YH(superficial lamina propria)@ A4 Alo]E
B2 FF LS 2 BEsHHA Ao |
He AAIE 4= oL, nAIETE =5A1A Aol &
Qlt} E3F 7 (vestibular fold)oll 7+ =zo] &
A(laryngeal ventricle) $99] 55 AAS
b= Qo) AR W2 SRAue] HAyS
l5te] 2~3 AHE| 2 Uro] mlAus AAIE Alsst
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1] 3571 5559 AR= CO, glo|A7t 7Hy &
3] AHEEIXNE 532 nm 349 potassium-titanyl-phosphate
(KTP) #lo]Ay; 585 nm 3}7g2] HAF Aasgo] A (pulsed
dye lasen)®= ©|-§-Fth. KTP glo|Au Ay Mago|#= 4
A (hemoglobin)oll F4=7F & =|7] wijZof| ¢ -§aL 5
o] Fom R FHFE Foll o] HER g1 Ak

A 557

L

uIr = 270
T8 FFETOIM AAlubE glo] Ll Al&o] 7Hssiet”
KTP glojxu HAg MagolA= f-F5-2 AAlsh | Het
Rl AAH 2 2ALE O 2H] FHxzo] FH
FF50 IALE FEske v, = A4 Aol Bl
45 A "
RRPE w2 A A|A3}7] €)8te] microdebrider?] AF-g-0]
AxF 51 9tk 3.5 mme ZHo] ¢lE E(Xomed Skimmer

angled-tip blade)o] AH&5™ Pasquale 59 A2 ¢to]
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A] microdebrider”} CO, #lo|Ae]| Bla]| =&Al7ko] AA| ZHe]
), & F 5749 Ho| £11, vl-go] A =kl K asiqlch
A 2P Al S Aot glo] WA blind study)7F
oleh= Algde] Atk El-Bitar®t Zalzal "= 3884
oAl =& FEHIATE D AA| =&AI7F BF microdebrider”}

CO, HloJA e vlsf 2JsiA| Frrtal Birs}ict.

HZEQH

S8 AAZ 8 A2 e, A 557] 5
50| o] E3tn, 7|atollt 7B § SeH 02 AA
7} ofel g $ixjo] WAISHE Aol M N2 oA 1
o WA RS AWsHs 7122 1de] 48] o4 S&o] 2
[spAL 7% A AT HER WA A, B
o] 7)1 3R ofe] Feo] WAL HS-olct!

Cidofovir

Cidofovir(Vistide®™; Gilead Sciences, Foster City, CA,
USA)= AdiA2z8ko]3 Alcytomegalovirus)Zr @l &gk
AIDS $Hte] wrabfo]l ALgH= of &= 199549 AFo=
A 587) FEETOl gk Hx e o 2 ARgEgIo Y
Cidofovir HFo]2{29] DNA Well gel=]o] DNAS] ZIA}
= dARe =N Futoles antE vtk Cidofovires
Heff AHFALEC 2 o7 oFER AlsAd W oS4
0] F2go] e 4= lon FEARA = T % 7]
FUAY ARgo] A A 257 7S5 ERFA ci-
dofovir AHg-0] foJ5H ePAIHsHE F7IA71A= gkt

Cidofovir®] HH¥ W +9& & Ad 387 75352
B2 QW % 7P Wo) A5 W O 2 Chadha®} James™
L 1779] B 57%9] ShaTel, 35%0] HEA &
Ao g 90% ool aatE Helrkar B askgict shARk
GZolu 34 5ol ERnth th= . FAIY £ A (ran-
domized controlled trial)o] ofHek= AgHEo] it Cidofo-
vir®] avtof tigt F2k9] o5 floF thxAH(random-
ized, double-blind, placebo—controlled study)=+= McMurray
570 19%0] -5 ko2 1099] A= 9e] glet
2 2 ro] SR &3I4 (voice handicap in-
dex, VHI), 187+ Al=3lg= 55 H|wskSich A matollA] Ab
45 cidofovir®] = 917 270 184] o]3tofl A= 0.3
mg/mL, 184 oJAof A= 0.75 mg/mL7} Fo=E e o]
o= Ao Al BEFA 50 mg/mL7t FoA=|GIT) A&l
= X JFH0] 2.9, 9Jokrto] 302 ajol7 glglon, FE5E

A U Sl AR R BE 275 v

= O
¢}
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3 F-2gt o] Ui, A ko] iRt vlal o T4k
= FLOIGARE F - Afolof] fof3k FAIA Apol7t §lo] ci-
dofovirt AT 557] fFE5<] A=l At Qvk=
FAE WAskx] Zshelekar Harstelch

Cidofovir % W <(intralesional injection) BF
L5 37 ASAFIA] GOoHA IR0 ] NEEE Fo
T o= Aol adek skARE ol2fRt 84 9] AR8-(off-label
use)®] 790l A4 FEF9] 7Hs/dol tiste] a5y
of ghet 2011 14 31 A|=AFeA cidofovir®] &1 2] A
ol et Az Sl gk Favt qlslon, Wa-2
20094 49 23U%E] 20109 49 22471 & 46712 H Ak
% 87%7} Qb Wl A 5 81 9] ARg-of &gt Aol Al
A, A=A, 35T aF 5ol YA 4= gkl ek
Cidofovir®] B W F2¢lof] gk thA|AS o743 aoFshH,
AR, Hs AW 257] 755 SAbollA ASHE A8
o dos glom, 190 63] ol ol dastAY, &
Aol A FoRA, Aol fEFol WA A SIA
L Adigk 790l AHgsh= Aol dukdelt), 12]ar 1de] 4
3] o4 frzo] HastAY Audo|ut SulFof IX_t -,
e A =m7F Al -, 34 oo EAYRL FS Fole
AHE= S 4= qlok =4, Y W £ e 2575
mg/mL7}F HE, T2 Aglolv Hado] -4 mL
u]gh, Aoke] 92 mL osp7t Aeh 3 mg/kge Xt
A= QT 2~65 1M 0 E 7|80 7 Rosh= Zlo] A
SECE A, $A7F H AHS- cidofovirg FHalloF AT
Ak AEZ 2R1s7| $1al gHH o Aldshe Ao] Hgoltt
A, epgrole] Z7hsAdol 7] wiitoll 2AAANE Alsst
= A°] £ 3 mg/kgs 2G| g T AV S 2 55
ol et g71Zel AP 3 Ba vt ik

ol A= Bl erEAlE o ARkl AT 4= e
™, F%=7F 75 mg/mLE AAe] -9 A= 100 3
AefjA 7.5 mg/mL= ARESHH, wf 17§ dmbet =2k
stof e Al F71= HH U U AldgtHEFie. 2). Al
357 4555 SRIA cidofovir HHFU-E 3aiolA K
37k =Y 20)= QlEu| 2 dukinterferon—a, IFN-o)2}, 1
= indole-3-carbinol(130) 7} H-EX|2E AJ¥3t oAk
A=) 82 5 me/kgollon, Al5dE o] ¢t
H2£3F H5+ 9 probenecid®] 75017} A= ek
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13C

13CE i, B2FE], Ald 22 Axksla A4 (cruci-
ferous vegetables)of] Wo] 50] Q= BEAR o AEZA T
Abe] Hoste] fHet SollA FPoELE o= Ao
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Fig. 2. CO: laser excision and intralesional injection of cidofovir for RRP. Bilateral vocal fold involvement of RRP. CO- laser excision

and intralesional injection of cidofovir was performed (A). Improved but residual lesion was found. Second cidofovir injection was ap-
plied to vocal folds (B). RRP was completed resolved (C). RRP: recurrent respiratory papillomatosis.
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Q]| (interferon) A 387 5559 B4
A= oo R 1980t ZRHEE AREE]7] AIRFE|G 0w T}
7 wol AHEE= P2 JEHE du(IFN-a)olt} A=zt 7]
AL g x| A] AN protein kinase2} endonuclease?]

A& S7HAA HlolH A FA1E Al AR dEA
IFN-0 | 22] &xto] HajAE o|do] ct Healy 5
o o5 & TR Rt 423 [FN-02] HAA|EE H]
WS wf Z7]ofl= e XS JAgt= BHE Kol

50
e

ANE 2 ol Baprh A& EA] F8to] [FN-o 2 8%o] 4=
& SEA| R H]g] o]50] §iglck 31413t Leventhal 500
OJ5HH 75%2] FAfO|l A BIE Qlom, 1/39] FAfofA =
SAFEE Bk HPV 112tk HPV 69 IFN-g, X&)
ukgo] om 1| ol A7k 7S sl Ao| A vt
+ 4l o aapgo|ct, whekA] [FN-oE 3 671€ A& A-E-3)
B 9SS AE7Rste] A1t gl Aol ARE A&
slal, A} Q= A$ol= [FN-o 2|25 FHsh= Zlo] 1

45 9 Fof 7|7k BuAjujct o2
A4k Zeofol| A UukA © & 5x10° units/m* S A 28U7F Hf
o atEARstaL, o] & S7HLT FREe 2 5 33 A5, 6
W Fof| I} Fa1 FraRgo] AEHA] ror 3= 33 3x10°
units/m’2 7HeFsle o]% MM S-S FolA ek
HollA= A 557 555 S 5N =& &
HZ2 QWO = [FN-aF Foisto] 219 ehdtsiel 319
HEIE7E Gtk B g ak9aL, SRollA 71, 7138A]
7] thd o2 BXl AP 557

4 3 HzQWo R [FN-oE |

B 317} Qe [FN-0a= 3717 A& of37) sl #1417
Q1 F2-8 4 cidofovire] SHC & Q1S

2 gol AbgEIA gk gtk

Bevacizumab

HAFF AN 248 75 229 HgdTd= vy
1] 4371 *H(vascular endothelial growth factor)7} & E]w
W] FafuiAaell= Feul IRt =847 Hd



=t} Bevacizumab(Avastin)-2 S akelzto] 2%t
sto] Exhfu)dalzte] 48 v T2 28 (mono-
clonal antibody)®|t}. Bevacizumab2 HolA H9f, 244
Zyol oupol Aztol ZAHol Zofi %

gron) xjgapol :EL_/]\_—T—/\]?}— ShabH A 7Z-o. Aslof A

31 41 T
£ %_‘9-73‘ o on 1Eel &8, A9, AF 5ol HAY
Sk 4= Qlth SHXIRE AgaFe] stAgAke] Bzke-o 0 21%2
ojj &y}

Zeitels 572 1072] AoIgkAol| A 331 5o £
532 nm2| KTP oA &3} s FFFAE vhES o]
4319 bevacizumab& Ao A iF5of FAFSHAICE

HEA & A} go|A =] ol vlsf 90% o]3e] AdEo]
AL, 10 & 782 27] Swe7E gom o] F 3
gRto] ApEsielet. AdsiAY EedwelE & SRS
JefollA] 8~127 7142 71221 bevacizumab AR} KTP

glojA Al F3l AAlutg| stoll &0l FRskA| Agtriar
B 8lglr}, Maturo®t Hartnick™-2 319] Aofol| A KTP

Zlo]A€} bevacizumaba -8 &5H30H, 290 A= 24
71 ashg o, oA Agho] HhEEo]
cidofovir F=AP} A=A} Zeitels 5702 2J2foll A 209
AQ18kA}-5 KTP #lo]42} bevacizumabs ©]-8-51¢] X|&Es}
Atk 3759 SApoll A= S-S HYaL, 1699] SHRfol A
= AW S Holow, 199 Shrfo At ofate| i)
gk A7 Hof vlaf| A& & 549 A= fofshA =S
< B IskeTh

tﬂ =2 14

Acyclovir

Acyclovirs Hlo]#] 9] thymidine kinaseol &Jsl EAJ3}
=1, DNA 8 2 (polymerase) S 2JA|5+0] DNAS] S
HEai8I} Acyclovirs= herpes simplex virus, varicella zoster
virus, ebstein-barr virus, cytomegalovirus®l] ZI}2]o]%]
Ik HPV+ thymidine kinase”} §17] W&l acyclovirZ} 2]
A aE JeEYA= Btk si|uk oAk o 2 AlgE AHat
£ Hole= A 387 555 EXbollA] vholg| A F

=

7o) E8I R acyclovirZ} o243t EAloA Ego] & 4
Qth e AF5 T W2 QWO aeyclovirs A £t
& W, SFAN, Aeuide] 4= 5 A2 MeE A

A7, AEE PErks B vt ok sk ozl

7} §lof acyclovir®] &itof ofgt sH7lol= Ashdo] it

Ribavirin

HHoll A

Ribavirin2 40}9] respiratory syncytial virus 2
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BE= of=E, 17 Aluko] vyt ok Hary P
5 RRPY B2QM 0 2 A==tk McCGlennen 502 4
O] gt A ribavirin BT-FIE AlSHAL 278ollA= A
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