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Usefullness of Injection Laryngoplasty with Calcium Hydroxyapatite
in Unilateral Vocal Cord Paralysis

Jae Hoon Lee, MD, Sung Won Kim, MD, Jung Ho Oh, Seung Tae Kim and Kang Dae Lee, MD, PhD
Department of Otolaryngology-Head and Neck Surgery Kosin University College of Medicine, Busan, Korea

Background and Objectives :

Temporary or permanent vocal paralysis can be occurred after head and neck surgery such as

thyroid cancer, esophageal resection, and chest operation including lung parenchymal resection, due to a vagus or recurrent la-
ryngeal nerve injury. The authors aimed to determine the clinical efficacy of using Calcium-Hydroxyapatite (CaHA) for perma-
nent unilateral vocal cord palsy patients. Materials and Method : Between July 2008 to July 2010, among patients with chief
complain of hoarseness and aspiration, only who were diagnosed as unilateral vocal cord palsy under laryngoscopy, were se-
lected. The patients included 3 females and 13 males age range between 29 to 79 and average age was 60 years old. Results :
The hoarseness range were 8.94+0.77, 4.63 +1.02, 4.31 £ 1.30 statistically showing significant postoperative improve at pre-
operative, 1 week and 3 months. Also aspiration were 7.44+2.48, 3.63 £1.82, 3.19+1.91 statistically improved during the
same period. The result of voice analysis showed that the frequency range shows decrease at 1 week and 3 months after the in-
jection compared to that of the preoperative result in both male and female group (Male: 161.63 +32.78 Hz, 139.13+30.63 Hz,
146.67+34.20 Hz ; Female: 244.62 +26.62 Hz, 244.91 +42.03 Hz, 237.50 + 38.95 Hz). The Maximal phonation time were
2.75+1.06 (sec), 8.88 +3.46 (sec), 8.44+3.71 (sec) statistically showing significant postoperative improve at preoperative, 1
week and 3 months. Conclusion : Injection laryngoplasty with CaHA in unilateral vocal cord paralysis is very safe and efficient
procedure to improve a voice disorder, a swallowing difficulty, and a quality of life for those patients with a sacrificed RLN, a
cancer invasion of the nerve, and a prolonged vocal cord paralysis which is more than six to twelve months.

KEY WORDS : Unilateral vocal cord palsy - Injection laryngoplasty - Calcium hydroxyapatite.
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Table 1. Patient demographics
Patient Sex Age VCP Cause Inj.vol (cc) Post op. events
1 M 54 Lt Advanced lung ca 0.55/0.45 Reinjection (1 mo)
7 F 67 Lt Advanced lung ca 0.45 -
9 M 64 Lt Advanced lung ca 0.55/0.2 Reinjection (3 mo)
11 M 72 Lt Advanced lung ca 0.65/0.3 Reinjection (2 mo)
11 M 72 Lt Advanced lung ca 0.65/0.3 Reinjection (2 mo)
6 M 79 Lt Thyroid surgery with RLN invasion 0.65 -
8 F 69 Rt Thyroid surgery with RLN invasion 0.45 -
13 M 50 Rt Thyroid surgery with RLN invasion 0.35 -
10 F 29 Rt Thyroid surgery with RLN invasion 0.25 -
2 M 64 Lt Idiopathic 0.4 -
4 M 61 Lt Idiopathic 0.65 -
3 M 55 Lt Thoracic surgery 0.25/0.55 Reinjection (8 mo)
5 M 76 Lt Thoracic surgery 0.55/0.2 Reinjection (3 mo)
12 M 59 Rt Advanced esophageal ca 0.65/0.4 Reinjection (5 mo)
14 M 59 Lt Advanced esophageal ca 0.65 -
15 M 49 Lt Advanced esophageal ca 0.4 -
16 M 52 Lt Advanced esophageal ca 0.6/0.35/0.25/0.65/0.5  Reinjection (2, 3, 1,8 mo)

VCP : vocal cord palsy
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571 G514 fHAbol| A AR &7 et 2.75+1.06
ZoA &3 157UA) 8.88+3.46%, 4 T I7NYA)] 8.44+371
Z 2 S7kel9om BAIA 02 oA S THTable 3).

SFEHA fAbollA 71 FTTE EAE 4 Bt 161.63
+3278 Hz, ©3 154 139.13+30.63 Hz, &% 17]1¥#
146.67+34.20 Hz2 A9 oA=& Bt 244.60+
26.62 Hzol A £3 1534 24491+42.03 Hz, &35 17144
237.50+38.95 Hz& 7rAadls AL Bt} sRA|qk ojz}9]
7|1 EFuka Bis BE FARH O R [o5kA] Aokl HAt
o] 7|2 Fut Hist= &5 154 2 BASHH o2 §-9|
skt Jitters 4 B 6.03+3.68%014 43 15324 4.36
+3.08%, =3 17|1€4] 3.65+3.11%, Shimmer= &7 B
10.00£5.60%°14 &% 154 8.06£5.02%, &3 171LA
744+4544%, NHR2 4 Hat 0.31+£0.20%04 &3 15

Table 2. Visual analogue scale of preoperative and postopera-
five perceptual assessment of voice

Pre op POD 1 week POD 1 month
Hoarsness 8.94+0.77 4.63+1.02* 431+1.30*
Aspiration 7.44+2.48 3.63+1.82* 3.19+£1.91*

#0p<0.05 : compared with pre op. S.D. : standard deviation, Pre
OP : preoperative day, POD : postoperative day

Table 3. Preoperative and postoperative acoustic analysis

Pre op POD 1 week POD 1 month

FO (Hz) Male  161.63+32.78 139.13+30.63* 146.67 +34.20
Female 244.62+26.62 244.91+4203 237.50+38.95

Jitter (%) 603+ 3.68 436+ 3.08* 3.65+ 3.11*
Shimmer (%) 10.00+ 5640 806+ 502  7.44+ 5.44*
NHR (%) 031+ 020 0.22+ 0.10  0.19+ 0.11*

%0 <0.05 : compared with pre op. S.D. : standard deviation, FO :
fundamental frequency, NHR : noise to harmony ratio, Pre OP :
preoperative day, POD : postoperative day
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Table 4. Preoperative and postoperative aerodynamic study

Pre op POD 1 week POD 1 month
MPT (sec) 2.75+1.06 8.88+3.46* 8.44+3.71%
0 <0.05 : compared with pre op. S.D. : standard deviation,
MPT : maximum phonation time, Pre OP : preoperative day,
POD : postoperative day
A 0.2240.10%, =% 171E4] 0.19+0.11%% 5% <71of H]
3 &5 TAEL Jittere &% 1549 =5 171Y€ A

= FAH O 2 FolsH S-St Shimmer, NHRS
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H|glo] SHEQ ot BATH S 2 F-0l81K] ¢r3trh(Table 4).
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Visual Analogue Scale
Visual Analogue Scale
ID: Name :
State : preoperative / postoperative 1 week / 1 month / 3 months / 6 months
1. [VAS of “Hoarseness Sx.”] €1 FAg|7} Yo AY 47 W77} F=uha?
0 2 4 6 8 10
Mofelct ojafsiet
2. [VAS of “Aspiration Sx.”] &<lo] A711p8?
0 2 4 6 8 10
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