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= Abstract =
Injection Laryngoplasty with Radiesse” in Unilateral Vocal Fold Palsy : Preliminary Report

Ju Hyun Jeon, MD', Jun-Hee Park, MD?, Si Hong Kim, MD', Na-Hyun Kim, MD' and Hong-Shik Choi, MD, PhD'*

'Department of Otorhinolaryngology and Institute of Logopedics & Phoniatrics, Yongdong Severance Hospital, Yonsei University
College of Medicine, Seoul; and " Department of Otorhinolaryngology Chosun Uinversity College of Medicine, Gwangju, Korea

Background and Objectives : Radiesse” is a gell-formed material of calcium hydroxylapatite (CaHA) and carboxymethy-
Ieellulose (CMC) used for vocal fold injections. The authors aimed to study injection laryngoplasty with Radiesse™, and deter-
mine the efficacy of Radiesse® for unilateral vocal cord palsy using objective and subjective measures.

Materials and Method : Nine patients with unilateral vocal cord palsy received injection laryngoplasty with Radiesse” under
general anesthesia from Jul. 2007 to Jan. 2008. Radiesse® was injected with 25gauze long needle perorally or percutaneously. The
Acoustic, aerodynarnic, stroboscopic analysis and pre-injection/post-injection perceptual assessment were evaluated in all patients.

Results : Postoperative jitter and shimmer scores tended to diminish compared to preoperative scores, and maximum phonation
time increased with statistical significantly. Stroboscopic findings demonstrated improvement postoperatively. The degree of hoar-
seness, which is a part of perceptual assessment, decreased after the procedure.

Conclusion : Radiesse® may be an alternative material for injection laryngoplasty. We suggest long-term follow up with more cases.

KEY WORDS * Injection laryngoplasty - Radiesse®.
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Radiesse” &) £z

FHZ thst Ao FYEA0) i3 1o Calcium
hydroxylapatite (CaHA) 7} o211 Ao £ &322 o
FEI vk CaHAE Fuigkgoid de] 937 qlar
st AG7HA] dE A FLUE F S5 A
Fdell tig FDA 37H8 =2 B2oju.”?

Radiesse®(BioForm Inc., WI, USA)+= CaHAZ w|A)
F& FYE vEo] A e 29EA¢l carboxymethyl-
cellulose (CMC) &} £33t A 57t 52 42 A He) A
o]t Fig. 1).

AZFEE oA A 4] E2E 2 9l Ra-
diesse™& 3 A asta, A& 53 9
AL 52 fEsto] IS4 Advnle XEA Radi-
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A=A A v 2 g 22 F 200749 7ERH
2008 19714 Radiesse®® Atl $£9U4S A8 w& 9
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el el el &4 AN AE 9 A 45 Yo}
Bt B A% 4264/ 11~71A) o, d=7t 7+,
o7k 29olgick. HEnt|7) 67, $25mh)7t 3olgle

Table 1. Patient demographics

w) Ajelele] ol F4 e o) 24, A &

o) 6¢ll, 9ol 1e13tH(Table 1).

i

& Ao #al v dtell @€ 191¢] ]
H]Q1E ) [AE-2lo oJa) AlEglon A7 A (Fig. 2A)
A& o] &3t A AlokollA 25gauzed] 7Hs
71 vH=(CE 0459 MCL58, MICROFRANCE, USA)
o] g3ty mh] © A} i E7)(vocal process) &
91&3} ok Aujite] £7t F-9)o) Radiesse®E FUA
thH(Fig. 3). 41 YZAoll=(Fig. 2B) &4 98
AEF ¥ 25gauzed] F2 vk o]t & T
o] AFA 9% 2mm T Folo] PR vkee A
sl 5% AR dFdE FUEE B3] AdE
wAshAA A9 vhEY €2 SRR} ks o] %
oF Athi-2) S7H-9lel YAEEA el F Fsiit
A& 13 9% H7F 0.594mL(0.25~1.05mL) 9.2
91%Fo) 4% Aol 1.05mLE FYAh Als 5 1579
g A YEE FAElA A

o

il | [+
879 Sl A& A D A F 3ADA ST B
A, 37) 8RN, 3% AERRATNE ABIRO

Fig. 1. Radiesse®. A : Radiesse®(BioForm Inc.,
WI, USA) is whitish gelatinous liquid, provided
in a TmL syringe. B : Pre-injected Radiesse® sy-
ringe connected to 25 gauze needle (CE 0459
MCL58, MICROFRANCE, USA). C : Demonst-
rafion of Radiesse® material.

Patient Sex Age Vocal cord palsy Cause Duration of disease Approach
1 M 44 Left Thyroid surgery 9 yrs Transoral
2 F 40 Left Thyroid surgery 10 yrs Transoral
3 F 40 Right Thyroid surgery 2yrs Transoral
4 M 58 Left Thyroid surgery 6 mon Transoral
5 M 71 Left Thyroid surgery 3yrs Transoral
6 M 46 Right Thyroid surgery 2yrs Transoral
7 M 56 Left Thoracic surgery 8 mon Percutaneous
8 M 11 Right Trauma 10 yrs Percutaneous
9 M 18 Left Thoracic surgery 16 yrs Percutaneous
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Fig. 2. Approach of injection laryn-
goplasty with Radiesse®. A : Tran-
soral approach. B : Percutaneous g
approach.

Fig. 3. Radiesse® injected on the lateral portion of the vocal
process and the membranous portion.

#1919 29
gepaich 5 AL MDVP(Multi dimensional voice

s ] T AlE 3 6MEA AAE A
program, KAYPENTAX, USA)Z o]&3st] (A" 77F
ol B3l 71 F3=(F0 : Fundamental frequency), Jitter,
Shimmer?] 425 Atk

+7] 98 AAR= PAS(Phonatory aerodynamic sys-
tem, KAYPENTAX, USA) & o]&3&to] o LA =&
AZHMPT ; Maximal phonation time)-& =331t}

T AERHAFIE Lx strove(Laryngograph Ltd,
UK) & AHgariem A debe) shead, ARE 2 o,
A 2] 2% YIS o) egiek

4, FUH Wt

97158712 224 (Rough), 7124 (Breathy), 52
d(Asthenic), =34 (Strained) % F3H4Q) P T (Gra-
de) & 543k GRBAS scale® o]231g1omn <dd 2
o] Aojx LEJ}Q} *]§°ﬂ Fofgt olnjo1Hy} R 597} 7}
FEEE AN A 04, A3 A= 379 Wg 1ol

3p3iek

HTE - gE - ZANE - FLIE - FHELY

5 &1 &M

Wilcoxon signed rank test(SPSS 15.0) & Al&-3to] A
& A3}t T4 &A%t Jitter, Shimmer, MPT, GRBAS %
o] ®gpe]] gt AT F94S p—value 0.052] %
o= Hryaigich

2 0

o —
o

55 Al A Al A 7|EFEErd e
133.14Hz, oJ#xh= 244HzH o0 A& F dabes
140.43Hz, A= 186Hz=E =AUt Jitter$} Shim-
meri Al A BAA 07 Jitter 3.82+3.31%, Shimmer
7+3.68%% 0} Al Tl Jitter 1.54+0.79%, Shi-
mmer 3.95£1.89%% & T Z4ss e BYo
W FARA SR FoskAE Wtrh(itter p=0.314, shim-
mer p=0.086).

71984 At A Hojl A A&
Fe A 79615022804 & F 1231+£505%%2 o
AEIQ o o) AT O R fel8klthp=0.038, <0.05)
(Table 2).

T AEZRATI A A
878 At F 5HellA] Al g A
AEed, Ale A ediAe B 392 #8251
o] RS F5ieh W sheAdF) dd WEe] A
o o]d& HQl 87 2] A} FellA 5rgeA
o] A= Table 3, Fig. 4).

o, OE‘,
EYRNEY

ARRE- o R

e

ﬂH> Hy
o Mg o oI 32

2. _7§IIC}K1 ]Iﬂ[

Bt FgA
A 1.67H0.8756M Al F 1071802 SHEE
e Boloy FAHoR foskA] skt (p=0.084)
(Table 3).

EEapass B = (Grade) 7} Al
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Table 2. Pre- and postoperative vocal function assessments (acoustic analysis)

FO Jitter Shimmer MPT
Patient

Pre Post Pre post Pre Post Pre Post
1 112 112 0.65 1.04 3.15 2.98 17.06 17.82
27 208 168 3.22 5.42 576 8.68 13.44 8.41
3 280 204 4.87 1.78 9.17 4.10 4.61 92.19
4 100 85 2.88 3.22 4.96 4.21 4.30 14.81
5 110 144 3.12 0.59 8.76 4,80 3.28 11.27
6 122 131 0.46 1.41 433 2.59 10.49 17.23
7 117 132 11.05 1.95 13.77 4.56 2.88 4.34
8 254 245 6.42 2.25 10.22 8.73 5.58 9.03
9 117 124 173 1.63 293 3.55 10.14 18.98

p=0.314 p=0.086 p=0.035*

FO : fundamental frequency. MPT : maximal phonation fime, Unit : FO(Hz), Jitter(%), Shimmer (%), MPT(sec), * : stasfically significant,

1 : superficial injection

Table 3. Pre- and postoperative vocal function assessments (perceptual assessment of voice and stroboscopy)

batient Perceptual assessment ™ Clottic closure Symmetry? Mucosal wavet Amplitude®

Pre Post Pre Post Pre Post Pre Post Pre Post
1 Clear Clear Com Com Sym Sym Normal Normal Normal Normal
27 G2B2R2 GIRI1 Incom Com Sym Sym Small Smaill Small Small
3 G3B3AI GIB1 Incom Incom Sym Sym Small Normal Small Normail
4 G2B1AIR1 Clear Incom Com Sym Sym Lero Normal Lero Normal
5 G2R1B2S1 G251 Incom Com Asym Asym Small Small Smalll Smaill
6 G181 GIRI1 Incom Com Sym Sym Small Normal Smaill Normal
7 G2B1A1 GIBIR2 Incom Incom Sym Sym Lero Small Lero Small
8 GIBI1AI G2B2A1 Incom  Incom Asym Asym Smaill Smail Small Small
9 G2B1A1 GlAl Incom Com Asym Sym Small Normal Smatt Normal

p=0.084

T : superficial injection, T : GRBAS scale, § : lesion side. Com : complete, Incom : incomplete, Sym : symmetric, Asym :

Fig. 4. The pre-operative and post-
operative stroboscopic findings.
After Radiesse® injection, the ex-
fent of glottic closure and mucosal
wave was improved. A, B : Pre-ope-
rative finding. C, D : Post-operative
finding (% : left vocal cord palsy).
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oA Al&A] Radiesse™} B¥lol F3]50) £& Hys
wylou 640E 5 el A3t w1 a7t 2l
o 2L el 79 99 4F whgolu olF ke 5
wEHA ekskeh
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A ABAZ R A, i@ P S
B2yt o
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ool &b, Algo] vl A 4ar ekdlajok s

o el 38 Zehdle] Microsphere MMA (Poly-
methylmetacrylate) &) &9 Artecoll®® glycosami-
noglycan®} Aol ofst wa W4ge Ax Wy g
Restylane®] o] AREE T it} 78} Artecoll®2 3}
U akEE F5h] Hal 45 - wkE HARE sof 3t
I, Restylane™® -9 A o o] wkgo] A9 glo
{2 717k} 1d Zélti A|zto] Aol wet 71 Kzt
a8t F71AQ1 F4lo] " adh)

ARFEo] ¥ A7elx] A3 Radiesse™= CaHA(30%)
¢} sodium carboxymethylceliulose, glycerin, 1552
2% 0]Fo|A gel carrier(70%) 2 T4 otk CaHA
= A} 2717} 25~45 pmolH, it XolE A &
Az FxA9] Aoy XHAER gol ARgso gk
Gel matrixx= 7] 20 B2t 47 FoAL ok W A
/\Eﬂolur /\]E trJ ﬂ%ﬁg} il;}%i /\}%Qo] 1 o}x%ﬂ
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methylcelluloseZ} 2 74

2 2us - 524
T+ ARTE =& A s JeRiA Aok

Radiesse™= A7 Zot AR os A F:4)o] Lola}
1, QA 3Ll 6702 Alolol gel carriers 2a%
o, ol gl CaHAZE A3t 388 dto] AHZER col-
lgen ¥A19] 7|8 T2 2] ALsl] wid o 4y F

Q) B} ge] 2 w3 wdTHI, B A7) T2 4
9] A3} CaHAZH Aol 59 F 59 A9 2 1
gk vt Qe e elaze] Ass] mEe] 4E B
A7 Aok gl ol B9 1 A8 NS WY 4

o)y gAo] gu},

oAM= Alg T 3718 E9F Radiesse® gel ca-
rrier7} FElEE AE sk vhulE Auizh AEelel A
10~15% A% o 44.1}’ 4 HEE £k Radiesse®
£ REdTEe | F4IE o]Fell= AAZE off7] W]
2 o A EV] UEE Fostojof gt} Radiesse”
9ol ek 7MY & AU FE A FEE
A58 vk a717F 2 o vke R dela 74
1 Az okzo] Ajoluke s Aotk mba $xAdo
2y A 5219 &3 weF el S 74
ah zlolko 2= A ulRt 24 Fsto] oS
FEde] obEo] SIXBHEE ok vk wE Tk vieg AF
Fap gk sl Folsof sk B A HEA
Aovi] 8bE didem A s Al 849 3
o] 3= 9ol Radiesse™E FYstgl ot Adiz|5o] oF
3k e} ol ML Radiesse® Y& A=) & & 9tk
e Radiesse®™ | W3-80l A7) Oiui-r.‘.?’.i
sfolaFR YAl EEE B4E WA ol 2y 5
B}t g W mashs Aol —ir%i%‘;}

ol 29} Radiesse”
A Bt jitter) shimmer”
A& Aol BATA R F8tA
graFdeA Al dofl vls) Al F Aldie] ggle]
7H/\1§403| on F3AQl Hyl 3R] oA TME 11 glo)

Fresioleh, CaHAZE Axujelx] wigl Xobs FAlehs

ol7] wEel AL Fut dhs e AT A ARt
Adz) sl H9 shgAde] SHEIh o) A
AEAZA Radiesse®®] FAZFsAS ARrbehe %
A7) 24 B Adet FH Ale TUegs FKE
A7 LR Ao At

=
A e, £ s

AN i o u

BoATeos ARES A5A A vk SAbelAl Cal-
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Radiesse” & +2/=
cium hydroxylapatite (CaHA) #) ]0 Radiessc®Z 7
vk Bell Ad) o} FSLEISITE Al A3 AE F370E 3
Oﬂ AAsh gakstA BAoA] itter, shimmer 3] ZHa
Bgow 715 Ao B A& A7) =
7%—.E@E} T AEFRAFH M= A
A= G398 Bgon Auto) skeAT FAECH Ra-
diesse®t= MFLR Fo] Lofala, wuinkgo} 7Hdol
FE7h glow maph whdAelnt wlhA A4 Ay

>—%°$rz

ulg] #xle]l o3t Radiesse®?) F¢1& 39 289 A 67
49 A 1 27 A 9 AR vFo] 1S u )
Eof] ARRE T 9l A ‘?357" = EH?%] Pl 9\}% RO
2 A7 33 7] F Sy

7k 34 A7t jﬁ’%‘ *ﬁ”ﬂq

a8 B0 - Ao Wl 7Y - Radiesse®.
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