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—ABSTRACT —

For the evaluation of vocal cord vibration, laryngeal videostroboscopy is commonly used and laryngeal high-
speed videoendoscopy has been seldom used, but these modalities may be hard to evaluate subtle change of vi-
bratory pattern. In this situation, kymogram using video kymography and line scanning digital kymography
seems to be more accurate. Two-dimensional scanning digital kymography can analyze the entire vocal cord. If
both line scanning and two-dimensional scanning digital kymography are used simultaneously, subtle vibratory
changes of the vocal cords can be effectively identified. 27-year-old male had taken a blunt trauma to the left
lateral neck on May 5, 2010. Left arytenoid showed swelling with submucosal hemorrhage and decreased mo-
bility of the left vocal cord was noted. On neck CT, fracture of the left arch of the cricoid cartilage was identi-
fied. After trauma, he frequently felt easy fatigability during phonation. He was referred to the senior author
(WSG) on Dec. 28, 2016. He had diagnosed subtle atrophic changes anterior part of left vocal cord. Simultane-
ous multi-modal examinations using high-speed videoendoscopy, line scanning and two-dimensional scanning

digital kymography may be useful to assess the subtle vibratory changes in the vocal folds. (J Clinical Otolaryn-
gol 2017;28-:120-124)

KEY WORDS : Laryngeal trauma - Line scanning digital kymography -
Two-dimensional scanning digital kymography.

i

EA4Y 20179 39 219 / =EAEY 020179 49 289 / AARERY 120179 59 29Y
AAAL =7, 49241 BARGAA] A FER 179 Fakdieha ofshdE sk ofn]Ql S kst Al
3} (051) 240-7824 - A1 (051) 246-8668 - E-mail : entwangsg@gmail.com

RO T

120



°
re
40
o
0z
=
1o
=}
=
gl

o, olejdt Wt guse
A B b 4 9ok
4 7R s

A%
The
a4
o WA BAR ool Gtk 715 Frhe
t.9 7ol 1o A28 e FE 2 g e
GEECERENPYEREREEREREER
el He 27 A sholm kel ALz o)

>
Mo o
[

N

[

Y

e B kot
21‘,

tlo Mo

o

il

5
P
lo

o
> r

ol
ok
l
X

2

dl= A 1 ARRA 27419] gAgolH, dojA=

Ao FA A2 A9 o 2010

e
rl opN
o
Sk
K

N
Rad

w
©

N
R
w
el
qz -

N

o Kl

1,
off = g

offt
o[N
o
1'O{I
o 1:;

ye o
t
o
o]

¢ I
o]
'~ O
a2
o

i)

o\
ot

4 ¢ ©

)

o
12

of
o

pacs
2
B
=
o
N\
o,
P

).
o
N
}14
o iopg of

*

g 32
=

e A
U %0,
ox

b
Ho
o

2R % 2 2 orlo ox W S @
LI
2

C
"

=
&%= Trone¥} Schaefer”} A 7|
, 15 30 FE ALY A, A= 2
Aot AH RO E=E E8519 11 FAFo] TR E o]

o o

ol
1o

ro

Ho] W= Ik (Fig. 1A).

LA

)

ASS A
= T

0

HoAC
o AUl
o= ofN ofN
-N
of

1

[e:

121

ofi
—_

o

& ddol 7hs skl ANt &
T4 20164 124, EAt
815 Tho]l Bk, S5 WAl
. CT AA}, 1831 Multi-dimensional voice
program(MDVP)@} PCquirer, 27| AEES o]-835}o]
S8 AARE AT 5 WA "AF Al B7lE
AAF AL"E o] 85to] &7 a1 vt e WA H
AL 2hel 270 YR Frolnt Tiefu] FAL, HH A4
3 YA 7hol& Zefju] AL 2] FF vt A
EZRAF AAE AFEY

F5F & T YA HAF Y SR HT e AER
BAF AAo A=, A A9k d SRk 9)4ke] v
A AZE FRH oz FrsiA” ¥ Ao A%
e Hrrelr] flefl, 2kl A0 X" Fhol i e
T HARE o]-&5to] #-9-F = A A <=(amplitude
asymmetry index, ASDe} F-9-Z 214 A 2|4 (phase
symmetry index, PSS Aoz BA3+¢ct? 3
H A HAE Fho| i TLefu] HA A= AYE
o AIAIGE W o whet 2-9-% A o] PSI9F ASIE
sty

S5 a1 vl @ A HARllA #5 Add At
of A o FdTt 9k ubE ol A E wEE 4= 9l
(Fig. 24), Z1-51 9142 H2E == A (Fig. 2B).
2Rl 270 T AE From Tefu] Ao A= A A
W /304 #-9-5 94 2 A v A B 4
URAAGE, SEEE /30 M= o] 2|gt eFAdo] YERA|
3tth(Table 1, Fig. 3A). ©]9F 22 -2 B 274
3 tAd ho| & e u] FAbol| A = 2= $lTh(Table
1, Fig. 3B). 18|t} MDVPE ©]&3t 344
2O A7 AARY] Ao =
ERgtH(Table 1, Fig. 3A, C). Axial CT
v

O [ l:{_”‘
I s ric
L8
BN
_‘0|_" —

o

A

N

o
o3}
AN

ApellA] 22 &
Az o] wgo] ParEglch. o] e WaHs o) o] &
e &4 Aol 3= Elo] 7Hs WPl Aow

1 o

o

o,

r

N o
S
it
I ¢
9o



J Clinical Otolaryngol 2017;28:120-124

AR S A o4l 19 vlge] Sgshe, 17 38 g wukAel e FEIS Hlte A7 Ateltt,
Y %, 190 ST WEATY Aoh00 FF o Tehf FF 14 ug e AR PAE BT GHS
2 7|Eg vol £F 23 L G0l 4 FohE = HSsh-v] 2 Axlo] A HEY G §o|
B 5 gonm AR o He] AHG FAE MEA  ohe F] whRe] YAoIH EnEOR BgEA] o}
2 a5t} itk SHAIRL, olefat tho] ShAEW £ vt e AE

o) AES BB B ofg A7 Qlonk 7h EEAF PAbnc o NS AT 5 9lS Row

Fig. 1. Images of Neck CT at the time of neck frauma (A) and é years after trauma (B). The figure (A) showed dis-
placed fracture of left lateral cricoid cartilage with soft tissue swelling at the level of glottis and subglottis resulting in
distortion and narrowing of the left side subglottic larynx. The figure (B) showed deformity of left lateral cricoid carti-
lage with markedly decreased extent of soft fissue swelling considered as healing process of previous injury of cricoid
cartilage.
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Fig. 2. Sequential images of laryngeal high-speed videoendoscopy (A) and multi-frame laryngeal videostroboscopy
(B) (Fo : 140 Hz). One cycle of laryngeal high-speed videoendoscopy was 11 frames, while one cycle of multi-frame
laryngeal videostroboscopy at same frequency consists of 140 frames. Thinning and bowing change was noted on
left vocal cord without mobility impairment. Anterior glottal gap and decreased mucosal wave was noted on left
vocal cord in Figure (A), (B). Moderate anterior-posterior phase asymmetry was noted on Figure (B).

Table 1. Results of qualitative, quantitative and acoustic parameters

Quantitative parameters Qualitative parameter Acoustic parameters'®

DKG 2D DKG MF LVS MDVP
Jitter : 0.221% (normal range, <1.04%)
Shimmer : 3.749% (normal range, <3.81%)
Anterior  0.210 0.033 0.107 0.043 Moderate degree NHR : 0.134 (hormal range, <0.19)

Posterior  0.090 0.014 0.040 0.021 Voice range : 87.31 (F2)—783.99 Hz (G5)
(3 octave 1 note)

PSI ASI PSI AS|  Anterior-posterior asymmetry
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Fig. 3. Multi-images of sound spectrogram, sound wave, electroglottography, line scanning digital kymography (A),
diagram of MDVP (B) and two-dimensional scanning digital kymography (C). The normal vibratory pattermns were
noted in sound spectrogram, sound wave, and electroglottography. In line scanning digital kymography, the anteri-
or 1/3 of the left vocal fold began to move toward midline before the left vocal fold began (—), but the posterior 2/3
of vocal folds closed equally in line scanning digital kymography. In two-dimensional scanning digital kymography,
distinctive phase difference was noted on the anterior 1/3 of vocal fold, and the medial peak of left vocal cord was
sharper than that of right vocal cord. It suggested atrophic change of left anterior vocal fold (—).
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