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The Difference between Acoustic Characteristics of Acute Epiglottitis
and Peritonsillar Abscess

Nam Hoon Lee, MD!, Jae Yeon Lee, MD!, Sang Hyuck Lee, MD,
Jung Im Choi, SLP?, Yun Kyung Song, SLP® and Sung Min Jin, MD'
'Department of Otorhinolaryngology-Head and Neck Surgery ., *Speech Voice Clinic, Kangbuk Samsung Hospital,

Sungkyunkwan University School of Medicine, Seoul; and ’Department of Communication Disorders,
Tongmyung University, Busan, Korea

Backgraound and Objectives : The voice change can occur in acute epiglottitis or peritonsillar abscess, and the labelings of
both changes as a “muffled voice” or “hot potato voice”. The aim of this study was to investigate the difference of changes in
acoustic feature of voice before and after treatment in patients with acute epiglottitis or peritonsillar abscess. Subjects and
Method : 13 patients with acute epiglottitis and 12 patients with peritonsillar abscess were enrolled in the study. Acoustic an-
alysis on sustained Korean vowels / @/, /u/ and /i/ were performed before and after treatment. Results : In patients with acute
epiglottitis, the first formant frequency (F1) of / @/ was increased, and the second frequency (F2) of /i/ was decreased. In
patients with peritonsillar abscess, F1 and F2 of / @/ were decreased. F1 of /i/ and /u/ were increased, while F2 were decreased.
Conclusion : The anatomical and functional changes of oropharynx and larynx by acute epiglottitis and peritonsillar abscess can
cause different change in resonance and speech quality. We suggest that these changes could be the cause of ‘muffled vocie’ in
patients of acute epiglottitis or peritonsillar abscess, but different characteristics of phonation in each disease should be distin-

guished.

KEY WORDS : Acute epiglottitis - Peritonsillar abscess - Formant - Muffled voice.

N B

ol

4 FEARE 341 olare] ololN Bukah 2
0 2 Haemophilus influenza type Bl gt

st AR AofefA o] WA Rl ZHAsh
ok e ArE o Aelel el Biwr) Sk 9)
1 3438] ZBE o TAZE Yl A7 Fafel] o F
= A2 Ato]7] wle] ool g A FeAdo]
brulo] ght? A% 9 5eke FAHES AFo] 9] 4

O N
2

30 fo %0

o\

=4 12010 59 13Y

Ak 120109 792 59

BAAA} : AW, 110-746 A& T27 F% 108
sty e ZAEAMIH Y olu| Q1S ustw ]
A3} (02) 2001-2266 - A% (02) 2001-2273
E—mail : strobojin@hanmail.net

A2 02 o] TRl B F9 shtslo] 5 34
She Ao AV AN AAFY 1Y ER Y

j=4 (6]
= = = & = = 1=
w8 NG AETY] v T A% B

=
A97} o, ot WE, WE 79 24

24 43 A5 WA B

= =0

T T T
TRIF7; 722 Wtz s wAysta, o] 5449 534
W3l= 23] BE59] muffled voice, hot patato voice &
o7 dAojAa glepY

A TG HEFY 5 ko] A o o



& QT ARE o)tk ole] ARHEE B ATl
T FEA AR U B4 BaeE Y

) 5474 W3E noltA 24
ol ST A A
)

J

20089 1295 20004 627k B9 o]u]9lEwlo]
A BA TS A vy QJAXEE Hke dkxte} 2008

197 69714 19 olu|olF el BETS Bk
AR QUARE VL B4 T A% 00l 7
A=A

oX,
0%
3
L%
toby
J
i,
Z
i
2
o glo o
CCON
e
2
o
i:

T3 TN HEFS sk %JLL e fé%ﬂr T
FUIARE 238 o]8Hd] HALR o] Folf om 7} dah=
A, A9, sk Cﬂ?—%ﬁl T T = 2l 4
T v aclel] disl gels Witk SFeH Arke
S @wS /af, /i, /u/* 3% o]k Weksh WHlEhE
% 3lof 11,025 Hz sampling rate® =73k, &2
=@l (formant) ! o= 2] Wslel thsto] wzsi3ict.

olstZ - 01A& - 0148 - £HE S - £2& - XN&8E/
=] 21 2 oluR] Wzh= A5, T2 s AR Al
39319311 Computerized Speech Lab.(CSL, Key PENTAX,
USA) 9] =273 = Linear Predictive Coding (LPC) ¥}
Fast Furier Transform (FFT)2 ©]8-3F spectrum 4]
< 33Tt EAA o4 A2 PASW Statistics 18%
o]g8-5}0 Paired T—test, Wilcoxon rank sum test, Anova
testg Sall AAlSIGl o TA A= p< 0585 A

0= ou] 9= Zo 7 HTh
3 I

A TN A e -2 5241(32~764)
2 L 10876.9%), o1} 38 (2310el5ex 7
G959 PAEE] B AW 334(20~524) =
A7} 8% (66.7%), A7} 4% (33.35) 0|9} 25W B

FEE obde) AFES AsE, AT 5 5AHY
o8 Y TGN BEFS TP B 5 Qe 53

Al &9ske HES 5 i

AL wgellM WA R /i 78 AdEsh wa
ALY ED = vﬂﬁb—i A& F2) & Uis
, T4 ARE Je/i= FL F2 BF 3

adhs 4% % %é}%? - 9}&’1‘?}. Wi 4 RS u/e

dlo

Normal

4,000 "!'n..plwu.p TS '_'r'tll"‘IM'fI]I_lr:':'.l""
/il

4,000

3,000
lal

2,000

1,000

0k

/u/

Time (sec)

TV TV TTRETTT T USRI ATV
} i

Disease
. .
|

4,000
3,000
2,000
1,000

3,000
2,000

1,000

I o

0 10 Time (sec)

Fig. 1. Differences of formant frequency in wide band spectrogram between acute state and recovery normal state of peritonsillar

abscess.



F19] T7ke} F29] 74 Aes Bglow #1353l (F3)
o} A4SHAN (F4) &= 7Y Wl nlawste] e 34

oA e Fapkr o FPAHo] AEHUG(Fig. 1). 1
AUt 7 S3ie] Wshs B FAA0E folskA| eksk
H(p>.05) (Table 1).

A TGN A A 3 1%7} A=
38 dEHY Wl EANCRE st W 25
Sk /7t gl 4 ARE /a/d 9101/‘1% A

0

GujjoflA 34 F
I W% QA
AES wthFig. 2). 4 ARE /a/i= F% AEd o)
EO. [eZ]

A

FAGEAI FukEr) S S B
o7F ohe Eawe Holouw i/ Ahdshe

¢} HlaLsto] F1%-E FA7H] B5F 7kehs d%3e &
O FAA Fs HolA| ke (p>. 05 A R
=2 fife A el T sk d3e Bl FL,

F3, F4&
34 1w

Eﬁ]xqﬁ’i T8kt (p=.01, p=.O4,p=.OO).
& WIS F18 27} $AS Qe 3l

Table 1. Formant variance during articulation before and after treatment for peritonsillar abscess

/el i/ /u/

Sex Age Fla/F1o F24/F2p Fla/Flp F24/F2p Fla/Flo F24./F2p
M 28 0.973 0.973 0.909 1.568 0.907 0.867
M 32 1.259 1.053 1.373 0.816 1.223 1.113
M 27 0.779 0.963 0.914 1.054 1.0156 0.994
M 35 0.727 0.824 1.239 0.942 0.974 1.033
M 36 0.908 0.934 1.032 0.747 0.986 1.109
M 37 0.864 0.923 0.798 0.973 1.230 0.671
M 51 0.952 0.981 1.054 0.619 0.702 0.968
M 52 1.390 1.228 1.001 1.123 1.013 1.058

F 20 0.937 0.980 1.146 0.925 0.744 0.904
F 44 0.698 0.784 1.098 0.906 1.065 1.222
F 23 0.788 0.955 1.030 0.968 1.185 0.601
F 25 0.989 0.987 0911 0.740 1.029 1.324

Fo : formant frequency before treatment, Fy : formant frequency after treatment, =

: Statistically significant with p<0.05
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Fig. 2. Differences of formant frequency in wide band spectrogram between acute state and recovery normal state of acute

epiglottitis.
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Table 2. Formant variance during articulation before and after treatment for acute epiglottitis

/a/ fi/ v/
Sex Age F1a/F1b F24/F2p Fla/F1b F24/F2u* Fla/F1p* F24/F2,
M 56 1.057 1.083 1111 0.873 1.027 0.991
M 47 1.813 2.103 1.030 0.952 1.071 1.157
M 45 1.164 1.080 1.253 0.934 1.071 1.157
F 39 5.378 3.201 0.086 0.777 1.208 3.499
M 76 0.848 0.882 0.937 0.995 1.003 1.148
M 64 0.813 0.823 0.785 0.939 0.674 1.460
F 32 0.968 0.945 1.099 0.975 1.263 0.847
M 48 1.190 1.000 0.900 0.872 0.915 1.027
M 45 1.178 1.092 1.053 0.868 0.966 1.054
M 51 1.438 1.676 1.125 1.448 1.042 1.138
M 39 2.343 1.012 0.093 0.057 1.298 0.299
F 60 1.052 1.002 1.244 0.789 1.033 0.882
M 75 0.813 0.789 0.891 0.980 1.001 1.002

Fa : formant frequency before tfreatment, Fo : formant frequency after freatment, * : Stafistically significant with p<0.05
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