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The Effect of Artecoll® Injection Laryngoplasty for Patients
with Vocal Atrophy and Mild Sulcus Vocalis

Young-Sun Yun, PhD, Jinha Yeo, MS, Ji Eun Choi, MD and Young-Ik Son, MD, PhD

Department of Otorhinolaryngology-Head and Neck Surgery, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Background and Objectives : This study aimed to determine the clinical effect of Artecoll® injection laryngoplasty for patients
with vocal atrophy and mild sulcus vocalis. Materials and Method : Forty-one patients with vocal atrophy and/or mild sulcus
vocalis received transcutaneous Artecoll® injection into the vocal folds under local anesthesia. Subjective evaluations including
voice handicap index (VHI) and perceptual grading with Grade, Roughness, Breathiness, Asthenia, Strain (GRBAS) scales and
objective evaluations including jitter, shimmer, noise-to-harmonic ratio (NHR), speaking fundamental frequency (SFF) and
maximum phonation time (MPT) were evaluated before and 3 months after the injection. Results : VHI and Grade, Breathi-
ness and Strain scales in GRBAS showed significant improvement 3 months after injection. SFF and MPT also significantly im-
proved after the injection ; MPT increased and SFF in male patients decreased. Conclusion : Injection laryngoplasty with

Artecoll” is an effective method for correcting the glottal insufficiency and improving voice quality in patients with vocal at-

rophy and/or mild sulcus.

KEY WORDS : Sulcus vocalis - Vocal atrophy - Injection laryngoplasty « Artecoll”.

N B

>

Adiute], JditF B AUYES 5 459 294 1
HE Qg S/l 7HAS $lste] A& E(glottal gap)<
ol thafe e A A7 o] AlfE AL gl
71 % 5304 <%(injection laryngoplasty)< &7]7}F A+
Aoz 7hHskaL, e At Fojuhar FgAolojA
A2 7L w7t ekl it S REEAAATE e Aol &

g =Ae U RN 59 Aw HAE wAshs Aol

=
o

[o

rot

=R 20138 129 5Y

A 2120139 12¢ 23Y

YAAA}: £99), 135-710 A& T LU= 81
Jetdesta olutlel AV A olr|Ql st A
A3} (02) 3410-3575, 2355 - A4 (02) 3410-6987
E-mail: yison@skku.edu

t}. 19119] Bruening®| 2}H-S o]-83F A2 A2k

2)
=5 A8 AE 79 2 5ol ARgEIReY,

o
fu
4

L]
£799) o|BuHS 5 FAKHol A vt Slek. o) gEel Ay
FUYBAE 2 WP 43 kst 28 20] F4u
Ak AR ook Ba A A7 Golafol shat, <1 el
A oS 9 Heukgo] HAL glow, ) 169l Yy
W SIS A8 4 Qlofof ek Aol AR A 9]
3 @7} 28| NPT glon, Tk A, ek, it
AE 59| Apheze ol g sha, AEel78e] T4 4

9] hyaluronic acide]l t&t o]g-o] Bi1ga1 Qlck
Artecoll”(Rofil Medical International, Breda, The Nethe-
lands)2 #29] PMMA A& A (polymethyl methacrylate
microspheres) & &5t %8 F2H(bovine collagen) 2
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Fig. 1. Schematic demonstration of
franscutaneous vocal fold injection.
A © A 23-gauge spinal needle was
submucosally advanced in a poste- 23G
rolateral direction through the crico-
thyroid membrane. B : The needle
targets the space just lateral to the
vocal ligament, at the same level or
inferior to the level of the free edge
of the vocal fold.

Cricothyroid

membrane

Vocal ligament

Reinkes space

Location of

injection Artecoll

Thyroarytenoid muscle
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Fig. 1. Laryngeal endoscopic find-
ings in the case of sulcus vocalis dur-
ing procedure. A : Before injection,
there is mild to moderate glottal gap
during phonation. Vocal cords dur-
ing deep inspiration (left panel) and
phonation (right panel). B : After Ar-
tecol® injection, Glottal gap decreas-
ed during deep inspiration (left pa-
nel) and nearly complete glottal clo-
sure was observed during phonation
(right panel).

1) Z=2bx -y} phone(AKG, C410, Austria)e 21-8-o}aL, ho] 27} &% Qs

VHI= $H7F Ao 2 2R19] S4EAl A=s S48 £ollA 3 cm A= EojRl AejollA =3315i) 23/0H= ¢t
L 3053)0] ARo g 7 Balultt OFERE 48711 53 AW 2o = 3% 9] 2|43 A4S K 6}01] jitter, shimmer,
A2 AEe] 91, F4-0] 085H 120872, A7F  NHRE o, %53 &4 7Y B 5 o9 & 42 ¢
E27E AT B2 AS Uehdch 2 dAFolM= A A ske] SFFE 8kl Jitter= 2344 ¥-8-E(cycle to cy-
Z BAS AR o] W AARAE AL FHeE? cle frequency variation)2 7|52|7} 1.04%°]3L, shimmer+=

GRBAS AR} 71329 AR 22 H7t2A|, B gAfollA] X2 WF E(peak to peak amplitude variation)2 7]5X|7}
© 7159 44 A= did 057 9919 7 H=0,05, 1, 1.5, 3.81%°Jth
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7? W2 e et G= AA12%] 24 S5 overall gra- = ZA| [FA81A 8, 23] ol AL 5 2 Al
£ LPE}UHJ— RE& A%l €Al(rough voice), B= 71414 & 3ok
“(breathy voice), A= 2F3t S-Al(asthenic voice), S&= 717
E.'j_

4, SHEM
J &/d(strained voice)E L3ITE H7H= 1919] &HHE o]

FAEA-2 SPSS 20(SPSS Inc., Chicago, IL)& ©]-8-5}¢]
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ired t-testE 25+ 0.055 7|=8to] 2A8H3ich
= 92 o= lﬂi"iﬂr(r:O.% <0.01). paired t-testE 2} |E3to] Fick
2) 2 Gt = at

$3Fatd HAM= MDVP(multi-dimensional voice pro-
gram, KAY-PENTAX, USA)E o833t} &g-o] xjehe 1. T2 gt
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s '8}021, Aol gk 3R] A Tk
2= Q12 tHp< 01).

GRBAS® A= G, B, S @504 34 Bt WA 24
Z22(0)% 1769014 1192 S-2lsH 7H4stithp<.01). A
=0] B4 A HE AlEolA Al & A7 B9 AR el B
7} 174014 1,082 F5o] 748kl al(p<.0), Al A o]2H4
LEJo] FREE Aol FHaliA] Ale & S % 0.310

Tvoa
A 0112 thas AAaE Ak (p<.05)(Table 1).

Ao felai
57]- zﬂ:/\I—E] % o}

2. 242 T}

=&FsH AL 5 jitter, shimmer, NHRE 5 Al& A5
2 9013} 2}o]2 Holz| &Fefrl WiEl A] Bty EEuks
AR Ao 2 S ), A& A 151 HzolA Al& 3 144 Hz
2 st B Swvt Hek Qe Wolk &g 1
Rt p<.01).

AP EATE A4 A 10.34 secoll A A& 3 11.92
secE oot F7FektHp<.01)(Table 2).
=}
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Table 1. Subjective voice evaluation before and after Artecoll® injection

Pre-injection (mean+SD) Post-injection (mean+SD) t df o)
VHI-30 56.4+20.5 39.8+£27.3 5.850 40 .000
GRBAS
G 1.76+ .54 1.19+.55 6.369 40 .000
R 0.47 £.69 0.45+.63 321 40 .750
B 1.74+.56 1.08+.55 8.342 40 .000
A 0.13+.48 0.06£.39 1.000 40 .323
S 0.31£.67 0.11+.41 2.100 40 .042
VHI : Voice Handicap Index, G : grade, R : rough, B : breathy, A : asthenic, S : strained
Table 2. Ojective voice evaluation before and after Artecoll® injection
Pre-injection (mean=+SD) Post-injection (mean+SD) t df p
Jitter (%) 2.39+2.89 2.08+1.92 .582 40 564
Shimmer (%) 5.76+£4.01 6.07£3.76 —.406 40 .687
NHR 0.14+0.06 0.16+0.07 —1.181 40 245
SFF (Hz)_male 151.04+25.1 144.8+22.8 2.997 35 .005
MPT (sec) 10.34+5.16 11.92+5.36 -3.327 40 .002

NHR : noise fo harmonic ratio, SFF : speaking fundamental frequency, MPT : maximum phonation time
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